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REPORT OF THE CEIEF OF THE DIVISION OF SAFETY
COVERING THE INVESTIGATION OF AN ACCIDENT
WHICH OGCURRED ON THE NEW YORK, NEW HAVEN &

HARTFORD RAILROAD NEAR MILFORD, CONN.,
FEBRUARY 22, 19186. |

March 14, 1918.
To the Commiesion:

Cn February <22, 1916, there was a rear-end colllsion
between two passenger trainsg, also involving a freignt trailn
on an adjoining track, on the New York, New Haven & Hartford
Railroad near Miliford, Conn., whlecn resulted in the deatn of
3 passengers, 3 employees on duty, 2 employees off duty, 1
Pullman employee, 1 person riding on the engine without
autnority, and injury to 235 passengers, 9 emsloyees on duty,
15 employees off duty, 4 Pullman employees anli 3 persons car-
ried under contract. A public nearing was neld in New Haven,
Conn., on February 24 - 25, 1816, and the Public Utilities
Commission of the State of Conntecticut, which was then engaged
in an investigation on its own initiative, was invited To and
dild particlpate in this nearing. As a result of ftne invesgti-
gatlon of thls accldent I beg to submit tne following report:

Trie accident ocourred on thne Now York Divigion of the
New York, Hew Haven & Hartford Rallroad at a point about 2
miles east of Milford, Conn. The line at this peint is four-
tracked and tne gencral direction 1s east and west. The
tracks numbered from north to south are 3, 1, 2 and 4, ftracks
3 and 1 being used by westbound trains, wnile tracks 2 and 4
are used by gastbound trains. Thne movement of ftraineg is
governced by time table and an automatic block signal system.
Trains on tnhle Divigion may be propselled by steam or electric
locomotives, current for the latter belng supplied from wires
suspended over eacn track from catenary brldges located 300
fect apart and extending across all four tracks.

Beginning at Signal Tower 73, located about 6 mliles west
of New Haven and proceeding westward, the track lg tangent
for 4,521 feet, and following is a 50-minute curve to the
rlgnt 686 feet in lengtn; the track ig then tangent for 2,800
- Tfeet. Loceated 640 fcet west of tower 73 1ls autcmatlc signal
85.93, on bridge 860, and 4,814 feet farthcr west 1s automatic
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signal 65.23 on bridge 944.

A1l four tracks are automatically signalled between .
New Haven and Stamford and tnose in tne vicinity of the
acelident werae put in eervice on June 3, 1914. The length
of blocks is not uniform, but signal locations were cstab-
liened to provide proper spacing of trains, giving proper
consideration to grades, visibility, curvature and inter-
locking plants. The average length of blocks lg about
one mile.

Thne signale are suspended from the catenary bridges
wnlehi support tihie electric propulslon power wireg, belng
nung %o the right of the track they govern. Esch signal has
two arms-a home and a distant,- the nome being above the
‘dietant arm. Thne end of the home arm 1g polnted and tnat
of the dlstant arm 1s "fish-tailed," the former being red
and tne latter yellow. Tne indication for sach automatic
signal is a red ligant over yellow, or both arms horizontal
for gsitop; green over yellow cor top arm inclined with lower
arm norizontal, Drepare to stop at next slgnal; botn lights
green and botn arme inclined, proceed.

Power for the elgnal sgsystem i1s furnished from eeparate
generatore in Cos Cob power houge and ig trairsmitted on
independent feeders at 2300 volts, single pnuse, 80 cyles.
Step-down transformers are provided to reduce tne voltage %o
110 volts for esignal operation. Additicnal transformers
further reduce tnig to 12 volts for signal lignting, and to
the necesgsary voltage for track clrecults. A current of 60
cycles 1s used for signal opersticn, as the propulsion current
ig 25-cycle. ' ,

Tae signals are of the General Railway 8ignal Company's
2-A type, with A. C. induction motors. There is a geparate
mecnanism on the deck of the bridge for eacn nome and distant ¢
arm, and up-and-down rods inslde of tne supnorting pipe con-
nect the mecnenisms with tne spindle uncn wnicn tne arm ieg
mounted. ‘

Tne track circults are not usually over 4,000 feet long,
and in many caeeg they are shorter. Between slignals 65.93
and 65.23, wnich were concerned in the accident, there are .
two track sections, each 2,400 feet long. Tae currcnt sup-
plied thrcugn tne transformere %o the track circult varles in
voltage and quantity according to the lengtn of each track
section, as well ag other physlcal conditions. Impedance bonds
ere installed at the end of each section, wnicn offer & minimum
reglstance to the 25-gycle propulsion current but check the
60-cycle signal current.



Date Length
Construction. Bullt. Weignht. over Buffers
Car.
6014 Comb. Daggage-smoker All gteel 1915 124,880 77 ft.
7866 Coach L 1914 133,200 80 ft.3 ins.
7855 " S 1914 133,200 80 ft. &%
Wrentham, Pyllman PuflO” Cer Steel Undrfr. 1905 140 co0 78 ft.e !
Sangatuck, i " " 1911 142 000 7o ft.6"
Napoleon, H " " " 1906 151 000 81 ft.7Y
7901 Cosch All steel. 1924 155,000 8¢ rt.3"

late, and passed tower 73, tne lost reporting station, at 11,18
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‘running from Brrttleboro Vt., %o Hew York, N. Y., was drawn
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Tne track circult relays are of the centrifugal frequency
type. Tne main operating part of these relays consist of a
small induction motor, so designed that it will only revolve
at full speed when 60 cyecle current is provided. Tne relays
are "two element," thet is, 110 volts from tne line trans-
former 1s constantly supplied to the stator, or field coilsg,
and the rotor receives current from the track circuit. The
relay motor will not operate at full speed unless votin these
currents arc of the same phase and frequency. Wien the track
1s unoccupied the relay motor 1g continuously in operation.

Tne contacts are made by governor balls wnich fly out
wnen the motor is operating at full speed and close the con-
tzcts tnrougn a proper system of leverg. Ccounterweignts open
tne contacts wnen the speed of %the motor is reduced. Even
snould some of the propulsion current enter the relay after a
traln has pessed, tne 256 cycles would not operate it at suffi-
clent gpeed to close tne contacte.

Tae distant arms are controlled by linc circults from the
slgnal 1n advance, using a three-position golvanometer relay.
The line circuits are not cut through tne track relayes at
intermediate treock sections. Trhege clrcuite are so designed
tnat crosses will cruse slgnels to assume tne stop pogition.
S8ignal control wires are carried in caobles ou)aortbd from the
catenary bridges.

Thne trains involved in tnls collision were regular
westbound passenger trains No., 72 end No. 5 running on track
No. 3, and an extra freight traein neuled by locomotive No.
1003, running westward on track Ne. 1.

Train Ne. 79, known ng tne "Connecticut River Special,"
by steam locomotive ;040 and was in chnarge of Conductor Bray

and Engineman Kennedy. T3 conglisted of the following cars
in Thne order named:

This train left New Hoven on trock 3 at 11.08 a.m., 29 minutes

.m., and was brougnt to a stop about 11.21 a.m. wltn the rear




end -about 450 feet west of signal 65.23 by the brakes goling
into cmergency, caused by tne alr escaping from a cut in the
air nose on the feorward end of tne baggege car. The ftrain
wos standing in this posltion wnen 1t wag gtruck by train No.

Train No. B, a local passenger treln, en route from
Boston to New York was drown by steam locomotive 824 and
was in charge of Conductor Brant and Engineman Curtis. It
congiated of the follewing care in tne order named:

_ Date Length

Car. Congtruction Bullt. Welgnt over bufferg.

5340 Broggage A1l Steel. 1916 111,680 64 ft. 9 ins.
19C¢1 Coach Wooden 1912 85,200 ~ 68 ft. 8 ins.

. 1200 Coacn Wocden - 1901 69,40C 68 ft. 5 ins.
1855 Coacn Wooden 1911 81,500 67 ft. 9 ins.
1827 Coach Wooden - 1911 80,660 87 ft. 9 ins.
1417 Coach Wooden . 1804 77,800 87 ft. 9 ine.

Tnig train left New Haven on track 1 at 11.10 a.m., 21
minutes late; at tower 75 just west of New Haven station it
wng crogsed onto track 3, passed Tower 75 at 11.22 a.m.,
presed automatic signnl €5.95 in the csution rosgltion, struck
tne flegman of ftrain No. 79, passed automatic zignal 65.23 in
tne stop positicn, o~nd while running at a specd estimated to
have boen betweon 40 and 45 milee per hour, collided witn
train Ne. 79 at sbout 11.24 a.m.

Frelght extra 1008, conqistlng of 3 loaded =znd 35 empty
cereg, in charge of Conductor o! Brien and Engincman Spaulding,
left New Haven on track No. 1 2t 10.56 a.m., passed tower 73
at 11.2) a.m., and at the time of the eollision, locomotive
1008 wee nearly opposite the locomotive of traln Ne. 79,

Tne colllsglon raised the rear end of the lest car cof
train No. 79, the end gill etriking the cylinders and saddle
of locomotive 824, tesring the beoller shell completely loose
from tueg frame, the snell continulng intc the body of the car
sbout 20 feet. Illustration Nz. 1 shows the condition of
tniig car after 1t ned been picked up and moved to ftne snop.
Tilustration No. 2 cnowe the front end casting of englne 824
in tne interior of tne car.

(Illustratiocns Noe. 1 and 2 omitted)

Tue force of the impact 1lifted the steel car from its trucks

and the car, togcther wlth the boller shell, was forced upward

and toward tne- scuth agelnst a atesl gondola car-in tne pass-
ing freignt train, crowding it southward off tne track. The
forward movement 5f tne frelént train carried the steel coach



wegtward about 40 cr 50 feet wnere 1t ceme to rest upon its
side,; completely blocking tracks 1, 2 and 4.  Tne shell of
tne b011er continued on acrogs traek 4 and came to res*% on
1ts side et the foot of the embankment witn its Torward end
even with the rear c¢f the steel coach. After the accldent
tne front sneet of tne holler was found to contain a puncture
from & to 8 inches square, in the lower left hand corner
sligntly below the center of the firs box door. Thls puneture
‘wagievidently cauged by some obJect being forced upward and
~backward tarougn the fire box. The running gear cf locomo-
tive 824 waes deralled, but remained upon the roadbed. The
two rear tcers in train No. 79 were derailed. The vestibule
on the east end of Pullman car Nepoleon was sligntly crusned
in on thne left silde. e floor and end sill on the west end
were bent sligntly upward. The roof on tne west end of the
~gar on tne right side was sligntly damaged, caused by 1ts
‘coming in contact with onz of tne catenary postes placed upon
the right side of the track, which held the car in a partly
overturned position and orevented it from rolling down the
embenknent. Pullman car Wrenthom nad its vestibule on the
west end crusned in on eacén slde and end sllls bent slightly
upward. Coach 7855 nad 1ts veetlbule on its east end com-
pletely crusned in up to tne body of the car and 1ts seats
sligntly dlsnrrangea. Tne gills of the car ramained intact.
~ Illustration No. 3 shows the rear of this cor before Pullman
“.car Wrenthem nad been separated from it. Baggage car 5340,
the nead car of train Wo. 5, wae telescoped = dlstance of
about 5 feet by the tender of locomotive 824; the end sills,
nowever, remained intact. Illustretion No. 4 snows the for-
werd snd of thnis car after it nad been taken to thne shop.
The front truck of thls car was the only part of the train of
No. & thet wae deralled.

(Illustrations Neg. 3 and 4 omitted)

Wnen train Neo. 79 ceame tc a stop its rear end was 450
feet west of gignal 65.23. Thie signal could be seen by the
engineman of an approaching train a distance of approximatsly
1,800 feet, by locking across tne curve and tnrougn thne

atenary bridges. Automsiic signal 65.93, the distant signal
for signal 685.23, 1s on a tangent and can be vlalnly seen by
the engineman of an ﬂODPOﬂcnlrg train. On account of the
curve between these signals, signal 85. 23 cennot be seen from
slgnal 685.93. Tze grads for a ﬂiounnce cf zne mile or more
erst of the polnt of .accident 1s Sllgﬂtlj descending for
westhcound treins, and at no point ie greater tnan one-nalf
of one psr cent. The weather at tne tlre of the accident was
clear, and the sun wws.qnlning

- - - After the accldent botn automatlc signals €5.93 and 65.23
"Vcre found to be in tae stop p081t10n being nheld so by the
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cars of tne tralns involved occupying the blocks.  The body
of Flagman Tourtelotte, of train No. 79, was found on the
side of the bank to the nortn of track 4. His fusee and .
- .torpedoes were found near the north rail of track 5, at a

. polnt approximately 750 feet from the rear of his traln.

~He nad been siruck by tne englne of train No. .5.

Enbineman Kennedy, of train No. 72, stated tnat after
leaving New Haven, his train attained a speed of 45 or 50
miles per hour and that all of the signels wnicn ne passed
were in the clear pogition; sehortly after passing tower 73,
- the brakes went into the emergency; he got off and found the
alr escaping from a hole in the air hosc on the nead end of
tne baggsge cer and the steam neat nose between the tender
and baggage car uncoupled; he was under the end of the baggage
car replecing tine alr hose wnen the collision occurred and
estimates that his train was pushed forward sbout a car
lengtnh by the force of the collicion. He stated that when
nis train stopped, he did not signal his flagman to go back
witn a flag, nowing the delay would be of snort duratlion and
naving in mind the rellability of the flagman, and feeling
thet ne would not welt for o egignol before going back. . His
train stopped at 11.21 and he e¢stimates 1t nad been standing
ebout 3 minutes wnen tne accident occurred. Ingineman Kennedy
also steted 1t wrs his understanding that wicr g dlstant signal
"ig found 1n the ceaution position that the specd of the train
muet be reduced immediately eand not again accelerated until
tnne treck is indicated teo be clsar by the next signal.

Fireman Kantz stated tnat just before the train came %o
a stop ne ard put 3 or 4 sccoops of coal Into the fire box
and ned noticed the smoke through the engineman's window
tralling alcng the eide of the train. Wnen tne train stopped
ne went to tne rear of the tender and wose assisting Engineman
Kennedy in replacing the alr nose wnen tne coclllision occurred.

Ticket Collector Russell, of train No. 79, stated that
at the time nle train stopped ne was riding in the baggage
compartment of the nead car and about a minute after the train
came to a stop he opened the baggage car door and looking
boackward saw the flagman going back with a flag

Brakeman Tucker, of train lo. 79, stated. that waen nis .
train came to a stop ne nad just fintened counting the
passengers in the last car; ne immediately locked out on tne
left eide of" the trein and saw the cengineman near tne rear
of the tender and upon looking backward saw tnat the flagman
ned estarted beck witn a flag in nls nand. He tnen went for-
ward to cssist in replacing the nose and wes at the nead end
of the trein when the colliesion occurred at 11.24 a. m. He
also steted that the wind was not very strong in any particular
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direction and in his opinilon tnere was not sufficient smoke
or steam to obscure the signale frem the view of the engineman
of an approaching train.

Engineman Spaulding, of extra 1003, stated that after
leaving New Haven nis train was running at a speed of 25 or
30 miles per hour. As ne spproached tne curve just east of
trnie point of the accident ne looked across the curve and saw
a nome signal on bridge ©44 1n the stop position but at that
time ne was unable to say wialch ftrack tre signsl governed:
nowever, as hlg train came closer he saw that 1% was signal
656.23 wiich governed track 3 and that signal 65.21, governing
the track on wnicn hisg train was running was in the clear
pogltion., Hg stated that as nis train came zround onto the
tengent ne dlscovered the rear end of traln Ne. 79 and tne
flagman almost simultanecusly. AL that time the flagman was
going back at & fast walk and nad recacned a point about 10
or 12 cer lengtns from the rear of train No. 79, As he
epproacned the rear of train No. 79 he sounded tne wnictle
of Tne locomotive to warn persons standing on the track and
closed nlg throttle and when nis locomotive nad reached a
point about 2 cr 3 car lengtns from the locomotlve of {train
No. 79, he noticed that train surge forward and saw one of
the employees that weas ctending at the rear of 79's engine,
tnrown across the track in front of hig locomotive., He
immediately mede an enecrgency application of the brakss and
at Thne same moment felt the effect of the celllsion on nis
train. His locomotive came to & stop & or 6 car lengtns west
of the locomotive of trein Wo. 79. Engineman Spaulding further
steted thet scecording to nlg undsretonding of the rule gov-
erning distant signals, wnen the signal is found in tne
caution position, enginemen arc not necessarily reqguired to
reduce speed, but must spproach tne next nome signal prepared
to etop if it is found tec be in the etop position. Consldering
the gpecd of tne train and the distsnce between the signals
at tnls particulsr location, in nis opinion, when signal 85.93
woe found 1n tne caution pesition, an enginsman sncould nave
gnut off steam wnen passing the dieteant signal In order to be
able %o stop ¢t thne next home gignal. Englneman Spaulding
elso stated that when he first caw signal 55.23 in the stop
positicn, there still remsined o sufficlent distence in which
te bring nis train te a stop had 1t governed the track con
wnicn ne was running.

Firemen Xipput, of extra 1003, stated that approacning
tne polnt of the accldent, ne was engeged 1in putting coal
into the fire box. He nersrd nie engineman sound thne wnistle
wnereuporn ne vent to the gengway and looked out, tnen returned
to ie firing and nhad Just completed putting the coel in the
fire Dox when the crash came. Flremen Kipput stated that ths
wing appeasred to be from the north and in nis coplnicn the smoke
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and etoam from nle englne wae not sufficient to obscure the
slgnaleg on track 3. : . )
Rosd Foreman of Engince Relchel stoted that in his
opinion an englnemon finding signal 65.93 in the caution
posltion gnould ehut off at onecs ss at that polnt a train
will run suffieiently fost after the steam ls snut off and
the brakes applied to stop at the next nome signal. He
strted tnet ne does not think under the worst conditlcons tne
smcke and steam at thle point would be sufflelent to prevent
oan engireman from obgerving the eignal before passing 1%,

, onductor Brant, of train No. §, steted that leaving

New Haven nle train ran at o reduced rate of speed tnrougn

tne cut, a distance of abcut 3/4 of a mile, after which the
speed qu acecelerated until 1t reached 35 Sy 40 miles per
ncur, wnich gpecd remained practlcally uniform untll the time
of the collisicn. Cenductor Brant stated that approacning

the point of the sccident ne wee riding in the baggage car and
the flret intimatizn of the impending acecident thet he recelved
woe the emergency applicatlon of the brakes followed almost
immediately by the shock of the ccllision. Conductor Brant
furtner stated thet after the accident tne body of Flagman
Tourtelotte werg found about two car lengtng east of the rear
of nleg train.

Baggageman Gandrup snd Brakeman Snc cf train No. 5
gtated that ofter leaving New Heoven ywraq tney noticed no
reduction in the epecd of their train until they felt the
emergency application of the brakes immediately before the
cellisgion occurred.

3

Ticket Cnllector Conwell, of train No. 5, stated taat
efter lesving MNew Haven, he ncticed a slight appllceoticon of
brekes; ne is of the opini-n that this applicetion was made
between West Haven and Woodmont, and at that time made o
mental comment thet they hod ceught up with train Me. 79. He
stated that ne 4did not notice any applicaticn of trhe air
brakes immediately prior to the collision.

Section Foreman Heath stated that ghortly before the
accident ne was working on treck Fe. 4 2t a2 polnt about 600
feet west of tower 73; as No. B approccned ne looked directly.
et signal 65 938, bnlng only about 100 fe¢t disteant, and ¢
tnot time thne top nrm was in. the clear positicn, <n5 tqe
botten arm in the herizontal or ceution pcsition. Ag far as
ne could eee, no reduction was made in the speed of train No.
5, eltner vefore or after 1t pasecd the signal. Immedlately
efter the passage of the traln hesgain lecked at the signal
and botn arms were in tne norizontal poeition. As tne loco-
motive of the train went by, he ncticed the cngineman on tne



rignt side gnd thne firemrn and another man on tne left side

of the engine, the flreman galuting nim o8 they passed. He
eetimotes the gpeed of the train ot thnt time to nave been

45 or B0 miles per nour. Shortly after the train passed he
neard the crasn and thinking thet an accident nad occcurred,

ne nurried to the scene. Sectizn Foremen Heatn also stnted
tnet 1t 1s a frequent and an everyday occurrence for passenger
trainsg to pass a yellow beard at a nlgn rate ¢l sgpeed. 1In
nig observations ne nad noeticed that some enginemen were meore
cauticus then otners

Signal Engincer Morrison stated that 1t is the standard
practice of thne New Haoven road to install signels at least
breking distence fronm eacn otner, but not less than 4,200
feet apart; tnat under tne rules an engineman receiving a
caution signal, under tae syctém In cperation 1n this ferri-
tory, is not necessnrily required to reduce gpesd at once,
but nay proceed prepored to stop at thc next signal in advance.
He gteted that in the operatlion of traine Neg., 72 and 5 on
tne day ¢f the accident thne nayeical conlitions were such
tnat tneoretlceelly, if ececn train nod malntained tae same
relative egpeed after leaving New Haven, train Ne. 5§ would nave
recelved but one dletant elgnel in tihe clecr posliticn between
New Raven and the posint of the accident.

In discussing the operaticn of the signals between New
Heven and Stamford, » distsence of about 40 miles, Mr. Morrigon
gtrted tnat there were 84 gignals in service; fron the oy
taey were put in onerctiJn %o the dgzy of the =zccident, based
on an average dey'ls buainesm, taere nad been approximately
7,132,880 gignal oneraticns. Durlng this period there had
ooen reprrtnd 280 instances 1in wnicn elgnals nad displayed
the stop or caution indication wihen the clear indication snould
nave been saown, or one gafe fallure for cacn 286,000 movenents,
wnlen 1g 99.29 per cent perfect performance. During this same
pericd, eight instances ned been reported in wnlch tne signals
cad improperly displayed rreceed, or cne improper indlicaticon
for eacn 881,507 movementg, wnlchn is 99.989 per cent perfect
perfornance. Eelow are snown tne causes of tne ilmproper
proceed Indicetione ~nd tine dates on wnlen thney occurred:

July 7, 19i4. Moter defect; nols in contect of
centrifugal governcr bally worn,
cavsing friction whlch cauged
slgnal to rsmein in procesd poaition
witgn 1t snould nave gone ‘“to stop
by gravity.

Auvgust 1, 1914, Motor trouble: Armature shaft of
notor out of line, ceousing pinion
gasr to stick, -
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Jonuary 8, 12156¢ Defective relay: Gummy substance
formed, causing armature to fell to
drop sway from contact peints.
Gumny substance evidently got in
durine manufacture,

Januery 28, 1915. Ice on snaft bearing: Weter
sradually ran down from sirnal and
collected around back cf snaft
bearing, froze until 1t neld sifnal
felsely in the clear peceition.

February 19, 1915. Motor sticking: In assembling motor
‘ an additional washer ned been put
on motor asnaft wihicn 4id not give
armature preper end play, causing it
to bind.

June 24, 1915, Obstruction in teeth of reor wneel:
Teetnh on mctor pinlon badly cnlpped
and particles of cesting got in
between teetn of gear wneels causing
it to bind.

October 12, 1915. Stripped gesr: Gears on sector gear
: strinped, resulting from defective
cagting.

January 8, 19186. Pola changer out of adjustment:
Sicriening of rod due to change of
temporaturs, prevented cirecuit
contrcller or vcle cnanger in
mecihanien from noving far enougn
to retain contact instead of brecaking

it.

Mr. Morriscn steated that all of tihese improper nroceed
‘indiceticns were caused by mechanicesl fallures and were not
foellurces of an Intermittent character; -but in eacn instance
tne signal continued to dlspley tne improper indicatlion until
revalred.  He alsc stated taat in ececn and every instance in
winlen an lmproper slgnal indication nad been reported, the
.mgtter nad been investigated asnd its cause determined. WMr,
Morrison further stated that a single cross cor ground on any
ol the slgnal clrcults would cause tne signal %2 go to danger,
ané that tne relays are o constructed that in tne event of
the €5-cycle current, used for propulsion, entering the slgnal
clrcults 1t weuld be absclutely imposeible for 1T to cause
the signals te digplay en impreper indication.

In connectlon with the inrvestigation of automatic train
control devices nade by the New York, New Haven and Hartford
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Reilroad, Mr. Marrison stated thet over 4,000 plang or devices
nad been subnitted to him for consideration, but of Incee
gsubmitted only twe devices ned any merlt wnatever. Later

en inetellation of these two devices weg mafe for tne purpose
of testing their efficiency. The first device tested, alter
a snory trl 1, proved an absolute failure. The second device
nag been tne subject of expcriment for about o year, but nas
given rniore or lesgs trouble and doesg not meet all of the re-

: quirenbntu, and up to fate has not reacned a satiefactory
stexe of development., Mr., Horrieon stated that during the
tests of tihese two devices, in two instances a traln was not
stopped wamen 1t should have becn, and for tanese fallures tne
nonufreturers were unoble to account,

Goneral Mrnager Borde steted that the third nan wno was
riding on tne locomotive of train Mo, & and wag Xilled In tne
“CCl@“nt nad been identified ag a former employee by the nane

of Sweeney. An investipetion made by nim disclosed that
Sweeney had entered the service of tne railrosd company as a
laborer ot the round house in Stanford on Jonuary 17, 1916;
ne repcrted for Juty at €.0C a.nm. on tzne norninsg of February
222, ~nd left the service of the company at 8.15 on the same
day, ofter wnichh ke went to nls nome and t0ld nls nmotner that
e was going teo lock Tor a better job. Mr. Bardo stpted that
nls presence on tne locomotive wes unautnorized and cannod be
accounted for. Mr. Berdo olsc stated that Engineman Curtis
was Tully qualified to operate any kind of a traln on the
rocst ané that ns had been on this particular run since Decenm-
ber. H: ned known Elgineman Curtis pergonally for 11 or 12
years; for 2 or 3 yvears Curtis cane under ais observaticn
prectically every day, and ne nad every rceeson to feel and
velieve that e wos a thorsugnly competent engineman. He nad
observed Flognman ;ourtelﬂtte o number of times while riding

on nis trein and nis wnole nakeup end manner of doing buqlneos
inmpresasd nin acthnt of o very careful nan.

In connection with the ;dvisability of a rule wnlecn would
reduire engincmen to saut off cteam and vegin te reduce speed
‘at a caution slgnal, Hr. Bh*mc stated that hée is in doubt as
1o wihetihsr sgucn a PUlu woul® add any foator of gafety to train
oreraticn, but was not in doubt ns to the wisdem of dolng
anytning wnich would keep congtantly before thne mind of the
enginenan the importance of the distent signal and if there is
anytaing further in tast wey that hls company can do, tnat
“they have nct elready done, Shey will be glad tc do it. Ee
stoted tnat regarding the con estion which mighnt reegult fron
toe operation c¢r sucn a rule, tnere ig no arxi ty so far as
tne officers of tue railroad are ccneerned, and tnere snculd
be none as far ag¢ the men enployed in train scrvice are con-
cerned regarding tne quogtloﬁ of time. The gquestion of tine
nas bgen gubordinated juat as far as 1% is possible to do so
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where the question of safety is in the least involved, and

thils nas been Ilmpressed upon the employees in every directlon.

He does not believe that as a matier of everyday practice the .
application of sucn s rule would be felt one way or the other
under a properly arranged automatic signal system; however,

in territories wnhnere tne signals are two or three miles apart,

it would stand to reason that a man could nardly be expected

to follow the same rule of snutting off at a distant signal.

Suci a rule must be susceptible %o the same judgment and to

tne same conslderation of the conditionsg as any otner rulc.

In-conncetion witn the observarice of dlstant signals,
Mr, Bardc further stated thst in years gone by 1% probably
was true that in the anxicty to maintaln schedule time and
kgep trains moving, more atténtion had been paid to the home
signal and its indications tnan nad been paid te the caution
gignal and 1ts indication, both 1n the manner of Instructing
tne men end in tne tesgts that nave been made, but in the last
“tnree years thils nad not been go, beeause tne importence of
tne distant slgnal ned been empnasized Just as strongly and
vigorously as 1t could be, and with the knowlcdge that an
enginerian observes the dlstant elgnal, tne offliclals nave
every reagon to believe thot nhe le golng to cbserve the home
signal. :

General Lanagor Bardo steted that durlng tae two years
ending Descember 31, 1015, a total of 40,3006 efficlicney tests
as to tne obeervance of rules and regulations nad been made
by the officlals of the company. These teets were subdlvided
into 55 different classificetions and included the following:

Home semaphore slgnel at stop, 4,611 tests; traln order signal
at dtop, 1,564 tests; sutomatic 610na1 snowing stop, 2,440
t ate; disfant signel at cesution, 2 ,410 tests; slow aivnﬁl
vellow flag or lantern or yelloW'fUSQe placbd on track, 9 £18
tests., All of thne testq enumerated cbove resulted in a per—
feet performance, wilth one exception. In one instance, in a
teat of automatic glgnale av stop, an engineman did not come
to a full stop, but reduced aspeed to about 4 mlles per hour.

General Manager Bardo submitted a statement covering a
peried of 28 montns from September 1, 1813 to December 31,
1915, enowing that during tnat period, tnere were 56 instances
reported in wnich englnemen nad dlsregarded gignals. Tnieg
gaovg a markxed reduction as compeared with 153 such instdnces
gnovwr: in e similar statement furniched in connection with the
accideont at North Haven, Conn., for a period of 32 montis ending
September 1, 1913. a

In reply to a question as to what ne would suggest as a
preventive for sccidente of thls charsecter, Mr. Bardo answered
as follows:
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"Tnet is an exceedingly difficult guesticn,
becauge of the fact thet regardless of what
mecnanically or electrically combined cevices
may be developed, you still go back to the
numan elemgnt and there is a very grave questlon
in my mind ae to the wiedom of taking from tne
snoulders of o well-trained, wsll-disciplined
enginecer thne responsibility for dcing certain
things, and placing 1% upon a man wno, by tne
very nature cf things, cen'i be eitner so well-
trained or sc well-dileciplined. In otner words,
you simply trangfer the responsibillty from the
snoulders of one men to anotner; or you do o
mcre narmful thing, you &ivide it between two
men, Qur experience, and I tnink tne expcrience
of every railrood and of every institution where
mecnanlcel appliances arc used, ls tnet mecnani-
cal appliances will foil, and wnen tney fall
you never can be qulte sure in wnlen dirgction
that feilure 1s golng teo go, because while 1T
is planned and innerently set up that the fallure
must be in the interastg of erfety, the fallures
to wrlch we refer in what nas often been nsralded
ag thne next gtep in safe reilrosd operation,
namely, the automatic traln ston, 1z not a2 safe
failure. It becomeg at once a dangercus fallure,
becauce that tekes away from tne englineer tae
use of nig intelligence and nis treining and nis
knowledge in the contrel ond the hendling of the
alr breoxes in nis train. It is well encugn to
sey that, under the drinciple tnat the appil-
cation of the brskes on a bilg long freignt itrain
ls gcing to stop, but those of us wno nave gone
Turougn the mill appraciste that the application

- ¢f the brakes upon & long freignt train is
gometning that must be nandled with & great deal
¢l intelligence, and I dcocubt 1f we will ever

finé a Gevice walcn is going to asbsclutely sup-
plant tne intelligence of thc engineer in thnat
direction. We are Just asg anxious ng anybody
to find some weay in wnlch we cen reduce tne
nazard of raillroad oneration.t

An exoamination of thc alr nose remcved from the nead end
¢f the beggoge car of train Ne. 79, wnich csused the train to
come %o a atep, diegclosed an opening about onenalf the ecir-
cunference of the nose ebout cne inca from its upper end.

Thig opening bore evidence of having been struck 2 severe blow
by some heavy object whicn cut througn the nhose and gheared a

plece ¢f the metal from tne end of the nipple. Just below tThe
cut the nose bore an obregicn from cne to two inches in length,
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indicating that 1t nad recelved a glancing blow. Witn the nose
serewed inte an angle cock, in 1ts normal position, the cut was
cn the tep of the hose. o _ .

Cer Ingpector Ceonnellan eteoted tnat on the meornlng of the
nceident ne coupled englne 1346 to train No. 79 =2t New Haven
and 2t thet time the alr ncese on tne head end of the baggage
cor was apperently in good condition.

General Air Brake Inspector Joy stated tnat the conditicn
of tae air noee trken from the nead end of thne baggesge car on
train No. 79 indicates that it had been nit by some nard object
on 1te upper end, cutiing througn thne nose and bettering thne
end o7f the nipple ineilde. In hils opinlon thls could nave been
ceueed by the steam nonse between the tender and baggoage car
beconing uncoupled, the heod of the stesm ncese striking the
track and being tiarown upward ageinst the alr nose.

General Crr Ingpector Sneenan and Mecnanicel Superintendent
Wildin made an examinaticn of tne nhosz, and esacn stated that
in nis opinlcen the hose had not burst, but nad been cut by some
object. An inspection of gimilar equipment dlsclosed that 1f
the steam nose were to become dlsconnected between the tender
end the nead cer, 1t would be pessible for elther the steam
.1i08e on the rear of thc tender or on tne nead end of the
baggage car to come into contesct with tie tles and thus be
tnrown up end strike the air hose in a manner 8o as 1o nake a
cut gimilar tc the one appearing on the nose under investigation.

Trein No. 79 ned been standing approximately tnree minutes
and tiie flagnan nad succeeded in getting back a distance of
750 feet wnen ne was struck and killed by train Ne. 5. Subse-
quent to tnc accldent, 2 teet was made in an effort to
escertain the distence thet a flegman would be able to get
beack during the interval between the time train No., 79 stopped
snd tne time of the colliegion ard it was found tnat at a Fast
walk gtoarting cn the ground where the rear end of traln No. 7¢
stood, a person in two minutes would reach a polnt wanere the
evidence Indicates Flagman Tourtelotte to nave been struck by
tne leocomctive of traln No. 5.

It will be noted fronm Signal Engineer Morrison's testimony
thet taere were 258 signal feillures between New Haven and .
Stemford from June 3, 1914, to February 22, 1916. Tnere are
168 signel mechanisme in this territory, with a corresponding
nurnber of relays, clectric locks, indicators, etc. Based on
the average dally train movenent, tuners have been 7,132,860
signal movemente. This glves one fallure for each é?,SOO sig~
nal movements, Of the 258 fallures, eight were "improper,"”
or "false clear' Indications, an aversge of cone for each 891,600
signal movenents., All of these fallureg were of a mecnanical
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nature, ond none of then ware duc to eleetrical couses. Tae
cocuses, -therefore, were not obscure and were ncet of en Iinter-
mittent nature. AllL of them would haove continued To cause
failures until remedied. Thle i1s believed to be ag favorable
a perfornance as the records cf noset eignal systems will snow.

On February 26tn, an inspscilon and test was made of the
spperatus at signal lcoentions 65.23 and 65.93. The usunl
teete cf snunting the track circuite were made, and tne
mecnaniseng were found to operate perfectly, wotn for the
stop and fer the caution arme. Tne operation of the centri-
fugal releys at botn eignele, and the line relays at signal
656.95, woe carefully observed. The mechanisme for sighal
85.80, on top of bridge 960, were alec inspected. Nene ¢f the
conditlions cauging eny of the "false clear" fsilures mentioned
by Mr. Morriscn, were found to exist in the apparatus examlinod.
Sirce the accident, watchmen nad been on duty at.-botn of thesc
gignal bridges end the boxes hod not been cpened. The track
relay for track 3, at signal locabicn 85.25, was removed and
Taken to the railweay compeny's pighel sncps at New Haven, and
tnere tested, '

Tnese observotions ond tests confirm thne tesetimony tnat
the signale were working properly befors, at tre time of, and
after tiwe accident, and the gyetem of inspection »nd malntenance
cf the apparstus lg good. -

Tnz direct cause 27 tnis accident wae the fellure of
Inginenesn Curtis of trein Ne. b properly to cbserve and be
coverned by the eignel indicaticnsg of sutomsitlc ovlock signals
55.25 and 65,23, wnich are intended to prevent accidents of
tale cnaracteéer.

AL of thoge wnoee testinony would tarow any light on
tne reogon wily the signels were not observed and obeyed, net
deatn in tne accicdent, and any cxplenation tnat nignt be
offered would simply ve one of conjlecture.

Ingineman Curtie was a conpetent »nd tTruzted engincman.
He wag 42 years of cge. He entered tne service asg fireman
June 18, 1902, and wes promoted te engineer Janusry 29, 1907,
dz wee reducged April- 30, 1908, con account of depressiocn in
busincse and agsin promoted Octobszr 15, 1510. Hes passed a
writicn examinetlon con opsrating rules Marcn 16, 1915, and nas
2 clear service record. At the time of the eccident ne nad
been on duty avbcut 5 nours and © minutsg, fellowing an off-duty
perisd ¢f 11 ncure 26 minutes. S

]

Flagmen Teourtelotte, of train Neo. 79, wss an experlenced
and trusted employee. He was 54 years of sge and entered the
service as gatemen in April, 1200. Ee was premoted te passenger
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trainman in June of thne same year. He passed a written exami-
nation on train rules on June 15, 1915, and nis service record

1s perfect. .

In the investlgation of the rear-end collieslon on thig
railroad at Stamford, Conn., June 12, 1913, 1%t was developed
tnat the twe traing involved in that accldent, left New Haven
four minutes apart and in tne investigatlon of the rear-end
colllision wnicn occurred at Nortn Haven, Conn., September 2,
1913, 1t was developed taat six passenger tralns passed
Wallingford, tne last reporting stetion prior to the place
of accident, in 31 mlnutes and were permitted to close up
within a distance of approximately ten miles. In this in-
stance, tne two trains involved left New Haven two minutes
anart.

Train movements on this dlvision are protected by auto-
matic block signals, the vigllance of tane englne crews and
tne alertness of the flagman. In cecn of these accldents,
tae following train ran by the signels set in the stop posl-
tion. In view of tncge dlgsasters, 1t docs not aprear thnat
passenger trainsg in tarcugn service witi but few 1f any stops
to meke, chould be permittsd to run eo cloege together, if
dependence for protection ig to be placed woon the flagman.
Protecetlon by flagman ig ineffective if sufficient time is
not avalleble for the flogman te get s proper distance from
tng rear of nig traoin to efford oppeortunity properly to per-
form nis duty. ‘

It is true taat on meny rallroeds, perticularly in
suburban traffic, treinsg are run with apperent safety very
close togetner, but tnese trains are not run ot sucn nigh
speed, stops are frequent, slgnels are muen cloeser and trains
are comparatively light.

If, leaving Hdew Haven, these tralns had been spaced
fartaer apart, and eacn hed meintained the same relative rate
of epeed, the flagmon of traln No., 79 could probably nave
gotten back far ecnougn te have warned tne engineman of train
No. b, nad that enginemsn secen nim, or at least to hove placed
torpedocs on tne raill that would have been sufficient warning,
so thet scme one on the locomotive could nave brougnt the
train tc o stop and thus nave averted tinc collisgion. .

Train No. 73 1s an exprees traln anc makes no schedule
stops petween New Haven and New York, and its average schedule
speed 1s 43 mlles per nour between New Haven and Woodlawn, tne
entrance to Grand Central Terminel Divisgion. Train No. 5 is
scheduled to leave New Hoven 10 minuteg behind Neo. 79, and 1s
a local train making frequent stops including cne at Milford,
one mile west of thne point of acecldent, and its average speed
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1s less than 38 miles per hour. Thercfore, under normal
operating conditions the neadway between these two trains isg
sufficient to permit a flagman to get back a proper distance
in case of an emegrgency etop even though there were nc signal
protection. Theare sppears tc be no reason way this practice
anculd rnot have heen followed on the day of tne accldent.
Iven wltn the Ttreins lecving New Haven ten minutes apart, 1if
the leading trailn should fall to make 1te schnedule time, the
traing would gradually close up and the only knowledge that
tnhe Tollowing trzin would recelve that 1t was overtgking the
preceding trein, would be the signel indication. For this
reccon 1t is imperative that a train shculd immedlatcly slow
down upon recelving the first caution signal and be governed
in like mannsr thereafter by each succceding caution signal.

Figure No. & ig a diecgram indicating the operating con-
ditions leading up to ond c;iqtin at the time 2f tne accident.
Tne interlocking stations and the differont automatic signals
on track 3 are lald out to scale along the nhorizental line,
and time 1s repreeented on the vertical line. The records
show but three times for esch traln, trat leaving New Haven,
passing Tower 73, and passing Tower 73. As tnere was no
narked slowing~down of eltner train after leaving the Now Haven
vards, uniform snced is assumed between towers 75 and 73, which
makes the Time diagram for each train a straignt line. The
norizontel lines on tne diagram, drawn from the intersectlons
of train Ne. 5't time line with the vertical Iines from eacn
‘signal to an intersectlon with the time line of train Ne, 78,
iudiente whnere the latter train was at that partlcular instﬁnt
In order for train No. B to nave recelved a clear indication
Trom each Glstant slgna traln No. 7% must heve passed cut of
tne second block in advance. ' The dotted norizontal lines shew,
except wnen train No. 5 was approacning signals 71.23 and 70.39,
tnat train No. 79 was actuslly in the second block in advance
when train ¥o. 5 passed the second signal in the rear, where
a caution indication would nave been given.

Thne evidencce seems to Justify tne conclusion, as is
indicated on the diagram, that train No. D nad been passing
without decreasing spszed, mogt of the distant signals at
- caution gince leaving Tower 75. Wren tne signal at location
85.93 was approacned and, if observed, it was found that the
distant arm indicated ceuticn, on the same assumptlon, the
engineman of ftrain No. b would still coneider that traln No
79 was continuing ot the same epecd, ond that tne next signal,
No. 65.23, would show nothing more restrictive thnan caution,
If, on approcacning eigral 65 23, sometning for a very brief
interval took the engineman's attention from tne track ancad,
the stop indication would not be percelved until teco late to
stop.
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The record in this cage, togetner witn a careful con-
gsideration of the dlagran, brlngc forcibly to mind that the
rules permit the diestant elignal indicatlon to be observed
with leegs exactness than is the nome signal indication. Dig-
tant signal indicatlons are as posltive ag home signal indi-
cationg, Under the present practice of the Now Haven Ruilroad,
the distant signel at csutlon indicates to the englneman that
ne gnould prepare to stop at tne next gignal. Tais is prac-
tically tne same as tne standsrd code of tne American Reilway
Aggoclation for thnree-position signaling. This is not ae
definite and clear-cut a rule as tnet $iven'for the indicetion
for tne nome eglgnal, wnichn says "stop," leaving in tine latter
case notning %to tne discretion of the engineman. Wiftnout such
& positive rule, especially witn men feeling tne pressure to
nmake time, taere 1s a great chance for error in reading, or
for locseness in observance of, the distance signal. To be
conglstent with otner signal rules wnicn require a positive
definite acticn on the part of tne engineman, in order to
provide proper safety in the operation of 1te trains, exleting
rules snoculd be so modified that at the distant signal 1n thne
caution pesition a train snall be brought under control as
qulckly as vossible by the cnglnemaon and naintained in sucn a
state until the indication of the next succeeding signal is
asccepted. Suca an cbservance of the caution indication would
net rean deiay at every distant signal, butbt witn proper signal
locations, after tune gecond train ned slowed down for the first

caution signal encountered, 1t snould recelve clear signals
tngreafter, unless it were overt king the preceding trnin.
Sucn o practice may occcasion slignt delaye in automatic signal
territory with 1ong blocks; nevertheless, spced nmust always be
subordinete to safe oppration. :

T:ie acclident egeln directs attentlon to the fact tnatl
carcful and competent enginemen, aided by signal systems of
tne mogt nlgnly approved type, are not adequate fully to guard
againet tne cccurrence of collieslcneg of thils kind.

As 2ll pereonsg wno could by any poseibility explaln wny
ngineman Curtis failed to obey the indicetlon of the signals
set egrinst nis train were killed in ths colliegion, it is idle
¢ speculate concerning the reasons wihy tne signal indications
were nolt obeyed; the plaﬁn outetonding fact is tne only . thin
taat can profitebly be con81dered. In the face of tnat fact
tiaere seems To be no room for doubt that to prevent accidents

£ this neturc belween nign gpeed trains running on short
aeadway, autometic devices wnlicn will enforce obedience to

slegnal indlcationg should be used.

I: ite report upon the accident wihlch occcurred con tnis
railroad at Wegtpert, Conn., on October 3, 1912, thne Commission
gald: -



"When a cdiversion from the lookout for a
Tew seconds on the part of an enginecr, caused
by pernapsg gome lmperative duty to be performed
on the machinery in tne ineide cf nis cab, may
couge discstar to nls train and deatn to nis
pesgengers, tnere snould be no nesltation in
actively taking up the perfcelficn and instal-
lation of such supplementary appliances as
wlll bring tne train to 2 stop wnen danger
tareatens, ##%#dd YWreok prevention is the
nighest duty of rallroads. Trneir obligation
ig not satlafled by nerely making rules wnicn
prove ineufficient in overation. If thne "human
element" repeatedly falle, then sofety requires
that the anlgheet degree of mechonical gkill be
applied tc properly supplement the numan element
at tne pertlculer point of denger., * ® % Rpil-
roads ougnt to unitedly experiment with the
autcmatic traln stop until a device of practice-
bility for ganeral use snall be available,™

Some effort nas apporently beon made by the New York,
New Haven & hartford Reilrcad Cempany to experiment with
automatic train stop devices witn a view of gecuring one
that would be preacticable for use on tunat rallrcad. BSigneal
Engineer Morriscn stnted tihet about 4,000 different plans of
autonatic train stop devices nad been submitted to nim for
examinaticn, of whlenh number only two were found that were
tnougnt wortny of tegt for the purpcse of developnent. One
of the devices tested proved an absclute fallure in a very
snoert time, and was removed; the other has been experimented
witn for about one year and ig stlll being tested. MNr.
Morrison steoted thet 1t does not meet all the requirements,
but an =Tfort ie heing nade to develcp some featurse of tThe
device wnlen promiee to make Lt practlicable for use.

Wnlle 1t ie not 80 sbated, it ls probabic that thesze two
devices are selected out cf the 4,000 plans submitted for tac
reason that, owing to the eystem of operation on fthe electric
divigion of the Hew Hoven Roilrcad, electrical devices of the
direct current type cannot be uced. The method of cperaticn
linite te o very congidersble degree tnc field fron wnicn the
New Yerk, New Haven & Hurtford Reilroad Company 1s able %o
selact automotic trein stop devices., It is nrobeble thnt many
devices tnat were rejected by Mr. Horrison as belng unsulted
for use on nis rond, nre copable of fsvelopment for use with
an electric propulsicn eystem, btut the plans presented did not
so Indicate, and therefore tney were rejected.

Tne Crmmigsion heoe exemined plans and specifications of
practically all tae autonetic traln stecp devices that have
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been offered for uese within the past ten yeares, and nasg tested
s cocnsiderable nunber of eucn devices under actual service .
cenditicons. Mrony of the devices thus exemined and tested have
been congldered useful, and quite capable of development to
meet gereral rallway operating conditions. It is belicved
tnat wnile the Now Yerk, New Haven & Hartford Raillrcad Company
le linited to a particuler type of auteomatlic train stop, no
inguperable ocbstacles e¢xist to prevent tne development of
slternating current devices that will precve suitadble for use
unéer tne system of trrin operation used on the eleciric di-
viglon of that road.

In thne repcrt of the investigoation of a rear-end collision
between two paseenger trains rmade up of wooden eguipment which
sceurrgd con this rallroad at Fertn Heven, Conn., on Soptember
2, 1913, and in which 21 passengers were killed and 33 were
injured, attention was cclled to the suverlorlity of all-stecl
gquipnment. In the asccidfent under investigation, tne equipment
in the train vnlch wes struck was of oll-steel and steel
underfrane construction; the leading car of tne second train
wee alsc ¢f oll-steel constructinsn, and 1t 1s witnout doubt
due to tne foct thet the equinment Invelved was of steel con-
struction thct locs of life in this sccident wes not much
greater.

Respectfully submltted,

Chief, Divieicon
of Safety.




