INTERSTATE COMMERCE COMMISSION

REPORT OF THE CHIEF OF THE DIVISION OF SAFETY COVERING
HIS INVESTIGATION OF AN ACCIDENT WHICH CCCURRED ON
THE NEW YORK CENTRAL RAILROAD NEAR AMHERST, OHIO,
MARCH 29, 1916

Aeprtn 25, 1916
To 10w CorIssIox . %

On March 29, 1916, there was a rear¥giid eollision on the New Yok
Cential Railioad near Ambherst, Oluo, bet*.\"eegll two passcngel tiains,
the wreckage fiom which obstructed an adjeithng fiack ahd was.
struck by a passenger train 1unming in ihe oppoé‘lte duection  This
accident tesulted mn the death of 25 passengers, 1 employee on duty,
and 1 other person and mjuy to 37;passengers; 3 employees, and 7
other persons -

A public hearing was held in Cleveland, Ohio, on March 31 and
Apul 1, 1916, and the Public Utilities Commission of the State of
Olh1o, which was then engaged 1 an mvestigation on 1ts own 1hata-
{1ve, was mvited to and did participate i this hearing  As a 1esult
of the investigation as to the cause and natwe of this accident the
following repoit 15 1espectfully submitied

The acaident occutied on the Toledo Division of the New Yok
Central Railroad al a pomnt about 1 mile west of Amherst, Ohio
The hine at this pomnt has three main t1acks, and the gencial duection
18 east and vwest  The ti1acks numbered from noith to south are 3,
2 and 1, track 3 being used by westbound tiamns, tracl 2 by high-
speed and tracl 1 by low-speed eastbound tiams The movement
of trains 1s governed by time-table and an automatic bleck signal
system  The signals goveining eastbound movements over this line
are located on the south side of the tiack on iacket poles, the right-
hand doll, o1 short mast, cariymg the signals for t1ack 1, those fo
track 2 bemg on the left-hand doll, the ariangement of tracks and
locations of signals bemg shown by the accompanying diagram

Located about 1 mile west of Amherst station 18 Amheist mte:-
lockmg tower, at, which point the four-tiack section fiom the east
conveiges 1nto a thiee-track seetion which extends westward The
mte1locking plani at this point compiises a 40-lever Saxby & Farmel
wte1loclung machine having 32 worlng levers  The tower 15 equipped
with approach mdicators and annunciators, track and signal indi-
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ACCIDENT NEAB AMHERST, OHIO, MARCIH 20, 1916 3

catois, screw releases, and electric locks The plant 1s provided with
approach and route locking The signals of the interloclung plant
are of the upper quadrant type, normally displaying stop The top
and middle arms are power opeiated, giving indicationg 1n thiee
positions  The hottom or calling-on arms and dwarf signals are
mechanically operated, giving ndications m two positions  All sig-
nals, both automatic and mterlocking, aie equipped with long-time
oll-burning lamps and at mght display red for stop, gireen for caun-
tion, and white for clea

Loeated 1,178 feet west of Amherst tower are the home interlock-
1ng signals goverming eastbound tramns These signals are mounted
on a bracket pole, each of the two dolls bearmg three blades, the
signals on the right-hand doll goveining track 1 and those on the
left-hand doll governing track 2 The top blade governing tiack 2
15 signal 40 and 1s controlled by lever 40 mn the interlocking tower
This signal governs through movements on tiack 2, the middle arm
15 signal 89 and governs the crossover movement from tiaclk 2 to
track 1, while the bottom arm 1s known as the calling-on aim and 1s
used for low-speed movements

The two automatrc signals involved i this aceident ale signals
S72 and 89 2, the former bemng located 5,419 feet west of the inter-
locking signal 40 and the latter 7,689 feet farther west These sig-
nals are of the two-position, lower quadrant type, the top blade heing
the home stgnal and the bottom blade the distant signal for the next
automatic home signal m advance, the distant blade on signal ST72
also being controlled through interlociung signal 40 The home 1n-
terlocking signals 1n normal position and two views of the automatic
signals, displaying stop and caution mdications, aie shown in 1llus-
tiation No 2

When a tramn approaches Amherst on track 2 and passes signal
S92, an 1ndication 1s given 1n the tower by the approach indicator,
and the approach annunciator also sounds

When the track between signals S92 and 40 1s ¢clear, and the route
thiough the mntetlocking plant on track 2 1s set up and fiee, both the
home and distant arms on signal S92 are m clear position, and home
signal ST 21s also clear  The distant arm at S7 2 remains 10 caution
posttron, however, until lever 40 in the tow er 15 reverced and signal 40
clears to 45° or 90° position, then distant signal S72 also assumes
clear position

Signal indicator 3940, Jocated 1n the tower, 18 normally in hoi-
sonfal position, and 1n that posrtion mdicates that signals 39, 40,
and distant signal S72 a1e all 1n horizontal positzon In the tram
movement desecribed, when either signal 40 or distant signal 572
has moved approxmately 5° from horizontal position, the contiol
cucutt for indicator 8%-40 15 broken, and the rmimature semaphoie
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ACCIDENT XIAR AMHERST, 01110, MARCH 29, 1916 5

or. the mdicator assumes 1ts 43° position, which indicates that signal
40 and distant signal 872 have stairted to go to clear position This
indicator 1s 1estored to normal position when signal 40 and distant
signal 872 1esume hotizontal position, and either the track r1elay fo
the track section 1n advance of signal 40 15 deeneirgized o1 a screw
1elease 1n the tower 15 operated

The noimal position of track mdicator 40 15 45° below horizontal,
mdicatmg that the tiack between signals 40 and S5 2 15 unoccupied
and switch 17 18 noimal  When the train passes signal 40 the tiack
indicator goes to horirontal position and remamns in that position
until the train has passed signal 552 and lever 40 has been 1estoled
to noimal position

The tiack from Amherst tovwer westwaird to Vermilion, a distance
of 7 miles, 15 stiaight.  In the viemty of the accident theie 15 a
g1ade of 03 per cent ascending eastiard

The trains 1mvolved n this aceident weie the fust and second
sections of passenger train No 86, running eastwaid on track 2,
and passenger tramn No 25, iunning westward on tiack 3

Thiaimn mst No 86, iunning fiom Chieago, 111, to Pittsburgh, Pa,
was diawn by locomotrte 4871, and was 1 charge of Conductor
Bunnell and Engmeman Leonaitd Tt consisted of the following
cals, 1 the order named

Yem E Length

Car Constrietion W eight ovel
bl Luifers
Pounds It
5282, haggage W ood 1903 74,900 63 0
3708, postal All steel 1914 133, 600 64 6
Capira, Pullman do 1919 154,000 81 10
Phillipston, Iulliman do 1912 151,850 g1 10
Trotwood, Pullmen dn 1911 152,600 5L 10
Lesno, Pullman de 1916 151,000 81 10
Rushville, Pullman de 1011 152, 600 81 10
Mahomet, Pullman do 1014 152,400 3L 10
186, club car Steel underframe 1902 137,000 w2
874, eoach | All sleel 1914 143,900 7 0

This train lelt Toledo, Ohio, at 143 a2 m, 8 minutes late, and
passed Veumilion, the last open telegraph office, 67 67 miles east of
Toledo, at 303 a m, 1 mmute late Approaching Amhersl tower,
distant signal 872 was found 1n the caution position, the speed of
the tiam was reduced, and the tiain was biought to a stop about 3 13
a m at a pomnt approximately 200 fect west of interlocking signal
40, west of Amheist tower, on account of the signal being 1n the stop
position  The engineman sounded the whistle calling for the signal,
and the signal was cleared When starting, the locomotive shpped
and stalled and 1t was necessary to take the slack m the tiain  Tlus
was done and the train started and had proceeded about six o1 seven
car lengths when 1t was struck by train second No 86 at about 318
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Tiamm second No 86, 1unning from Toledo, Ohio, to Cleieland,
Ohio, was drawn by locomotive 4881, and was m chaige of Conduetor
Keller and Engimeman Hess Tt consisted of the followmg cais, m
the o1der named

Ienzth
Ca Consi1netion ]};ﬁﬂ Weght ) o;fel
uffers
\ Pounds P
Thna Pullman All steel 1911 116 800 8L 10
O1rhie, Pullmn do | 1013 148,000 81 10
1928, conch W pod 1906 | oL000| 6o 8
1926 coach :,110 igg? gg,gug gé g
1013, cocl { n
5567 1 apaace do 1 1892 | 66,900 a9 D
6044, express Steel under [ yme | 1012 63,1001 1 1
3112, by sage 11 cod 1906 7o, 500 6a 0
| g o
L
Montelild, Pl A1l stecl [ 1001 1a2at0 | 8L 10
Glenfmd Pullmain do J 1011 1,0 500 & 9
Ruthurglen, Tullman e i 1913 ‘ 101,100 81 10
!

This t1am left Toledo at 156 a m, 21 munutes late, pas-ed Ver
mtion at 309 a m, 7 mmnutes late, and while 1unning at a speed of
between 30 and 60 miles per hom collided with the r1ear of frain fust
No 86 at a point about 700 feet west of mierlocling s1gnal 40

Tramn No 25, known as the “Twentieth Centuiy Lamited,” en
1oute friom New Youl, N Y, to Chicago, I, was diawn by locomo
tive 4813, and was 1n charge of Conductor Buile and Engineman
Robettson Tt consisted ol the following cais, 1in the order named

‘ - Length
Car | Consliuction &ﬁ?{ Weght aver
buflels
‘ - -

Pounds Ft
Glevside elub enr Allsleel 1912 142,100 8 5
Last v iew, Pollman do 1011 123,700 §1 10
Calhoun, Pullman do 1916 103,500 g1 10
Cooll, Pulinan do 1916 113500 81 10
Childwold Tulbman da 1914 152,400 81 10
Spus ten Dy vil, Pullinan ! do 11014 | 147,700 8L 10
Green Islgnd, Pullman do 1914 143,700 81 10
Farnham, obseriation ¢ u | do 1911 149, 600 8l 11

This train left Cleveland at 234 a m, 4 minutes late, passed
Ambheist tower, 32 5 miles west of Cleveland, at 318 a m, about 2
minutes late, and while ronming at a speed estimated to have been
between 50 and 60 miles per hour, collided with the wreckage from
the colliston of tramns fiist and second No 86 which obstructed
traclk 3

The locomotive of tiaimn second No 86 raised the rea1 end of the
steel coach, the rear car of fiain fitst No 86, telescoping 1t fo1 a dis-
tance of about 10 feet The forward end of the coach was foiced
under the 1ea1 end of the club ca1 and the impact pushed the club ear
to the north onlo traclk 8, practically at 11ght angles with the {rack
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The locomotive of tiain No 23 practically cut the club ca1 1 two,
forcing one end of 1t westward, and through the superstiucture of
the steel coach, destioying the entne supersiructure of the coach
Tiain No 23 was derailed by the collision with the club car, the
train continued on the 1o0adbed, overturning several of the cais 1n
waam second No 86, finally coming to a stop with 1te locomotise about
700 feet west of the point where 1t first stinck the club car The
locomotiy e and the first seven caig of Lrain firtst No 86 and the tvwo rear
ears of train second No 86 remained upon the 1ails and were pac
tically undamaged The condibion of the wreckage mdicates thai

IrLusLhation No 3 —General view of wieck, looking wost

the greatest damage and loss of life was caused by tram No 25
colliding with the wieckage Illustration No 3 1s a2 geneial view
of the wreck

At the time of the accident the weather was very fogey The
maximum speed permitted by passenger trains on thig division 1s 70
miles an hour, but during foggy or bad weather the speed at which
traims ale to be run 15 governed by special time-table rule 551, which
reads m pait ag follows

Engimemen ale specally cautioned 1if any difficulty with maclunery tem-
poratily withdhaws attention f1om constani lookout ahead, o1 wealhel condl-

tions make observalion of signals o1 walnings 1 any way doubtful, that they
must at onee so 1egulate speed as to make tiain plrogiess enlitely safe
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The 1ules governing protection of the rear of a tiain by a flaginan
are 1n pait as follows

99 YWhen a tian stops o1 15 delayed nuder cucumstances m which 1t may
be overtalen hy another tian, the flagman must go back nmnedately with
slop signals a sufhclent distance to wsuie full potection  YWhen 1ecalled, he
may 1etuin Lo Jus tram, first placing two toipedecs on the 1a1l when the con
ditions 1equue 1t

1002 If an apmoaching tiam on fhe same (1ack 15 within sight oo heaiing,
the flagman musi 1emain until i airves

Towerman Kinst stated that he had Dheen worlang at .Amheist
tovwer five nights and that on the moinming ol the aceulent the last
tran wlich passed his tower on track 2 ahead of tiain first No 86 was
an extia at 205 4 m  TFiom 205 a m he was engaged m 1eading
until about 310 a m, at which time the annunciator sounded for
tram fiist No 86 Ile immedintely went to his mterlocking machine,
looked al the indieatois, saw that track mdicatolr 40 was clear, indai-
cating that the block was clear , he then pulled lever 40 over to clem
signal 40, at the samé time he apain looked at the indicatois and saw
signal mdicator 3940 clear, indicating that signal 40 had gone to
the proceed posilion  Ile then refmned to his desk and sat down
After a few munutes the dispatcher called him on the telephone and
asleed him 1f train fiist No 86 had passed, and at about that time he
heard tiam first No 86 sound the whistle for signal 40 ITe 1mmeds-
ately went to the interlockmg machine and noted that both tiack mda-
cator 40 and signal indicator 39—0 were 1 the horizontal position
and also that the latch on signal lever 40 was not properly seated by
about three-quaifeis of an mmch He at once testored the lever to
normal and agamn 1eversed 1t, both 1ndicators then going to the clear
position, tiawn fust No 86 immediately sounded the whistle signal to
recall the flagman The towerman stated that aboul a minute after
he cleared the signal the second time fo1 t1an {inst No 86 the annun-
aator sounded for f1amm No 25  Tle then cleared the signal lo1 that
train, and 11 passed his tower between 317 and 318 a m  The first
mformation he had that thete had heen an accudent was when he
gaw a flagman coming back with a hghted fusee 1 his hand At that
time the weather vwas go foggy that he could see the lghted fusee a
distance of only about a hundred leet Towerman Iinst stated that
on two previous oceasions at other mterloclang toweis he had exper-
enced sumlar daffienlty with a signal gomg back to the stop position
after 1t had been eleared, but 1n each of those mstances the ocemience
was satisiactorily explamed as coming f1om outside cavses  Tle could
offer no explanation as to why the signal had not cleared piroperly
when he fiisl thiew lever 40 over, and he thought 1t had cleaied uniil
he heard tramn fusi No 86 whistle for the signal
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Iingineman Leonad of tram first No 86 stated that he fust noticed
fog at Ceylon, about 15 miles west of Amherst, and as he proceeded
eastward 1ts density mcreased, m the vicmity of Amheist the sie-
nals could be seen a distance of only about 200 feet e olated that
as he approached Amhberst be found signal 872, the distanl signal
tor home mnterlocking signal 40, 1n the caution position He umined--
atelv 1educed the speed of lus tiain and at the sane time sounded a
blast of the engine whistle, calling lor the signal, then diifted along
and stepped his tran about 200 feel west of the mterlockimg signal,
and apaim sounded the enpine whistle After the tiamm had been
standing aboui hall a minute the signal cleaied, he called 1n the
flagman, started the tiam, and stalled 1Je then took the slack and
agam started, and had moved about six or seven car lengths when
Tis fram was stinel by tram second No 86 The {nst shock was fol-
lowed a few scconds later by a second shock, which was cansed by
t1ain No 23, on track 8, colhiding with the wreekage HHowevel, he
stated that he dud nct see train No 25 until just as the 1ear end
passed s locomotive He estimated that he used about three
minutes 1 1unning liom the caution signal to the Liome sipnal
on accauni of the fog, being unable definitely to locate the signal,
and that his tran was stiuck about thiee minutes after 10 fist came
to a stop

Engmeman Leonaid stated that 10 or 15 mmntes can geneially
be made up on the schedule of this tramn, regaidless of fog condi-
tions e stated, honever, that m case of fog, if he thought he
had missed a caution signal, he would slow right down the same as
if he weie runming under a caution signal He stated that m his
opinion, under the piesent system of signaling, it 15 safe to 1un a
tiamn at a speed of 60 or 70 miles an hour n such a fog as existed
at Amheist, depending entirely upon signals for protection Fin-
gmeman Leonaird admtted, however, that 1f a tramm were to stop
just beyond a hame s1pnal, and an approaching tram under similal
conditrons missed the indication of the distant signal, 1t would be
mmpossible Lo stop 1 time to avoid a collisilon Engmeman Teonaid
stated that m his 28 vemrs’ experience as an englneman he has ney et
Tound a false clear-signal mndication

Fireman Robinson, of train fust No 86, stated that he has had
aboul eight yea1s’ eaperience as fiieman and about two yeals as an
engineman He stated that he first noticed the weather was fogey
when his fiain passed Ceylon Approaching Amheist, signal $9 2
was 1n the clemx position and at signal S72 the dislant aim wasg 1n
the caution position for both tracks 1 and 2 Tlas signal he could
see [or a distance of about 300 feet ‘When the train stopped at the
mterlocking signal, 1t could be seen a distance of about 200 feet Tle
mmmediately got off and started to go to the tower, but after gomg

30THE—16——2
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two o1 three cma lengths the mgnal dlesred and he retuined to hus
locomotlive  The engmeman then tiied to start, bul the locomotive
shpped, after taking the slack the tiam was finally siaited Tle
thought that the collision occrnied three or four minutes alter the
tramn fust stopped TFueman Robmson stated that 20 o1 25 mimutes
can usually be made up on this 11un between Toledo and Cleveland,
and that on the morning of the accident his tiamn had made up all
the time theie was to be made up  In his judgment, with the cqup-
ment that they had, a tiamn might be 1un at full speed 1n o fog such
as preimled at Amheist at the tune of the acadent I[Foeman Rob-
mson stated fuither that m his eapelience as a fireman and engue-
man he had never obseived a false clear-signal mdication

Jonduactor Bunnell, of tiain fiist No 86 stated that the fust fog
he noticed was at Bayhbridge, about 33 mles west ol Amheist, and
fiom {hat powmt east 1t Iay i banks He felt the application of the
biakes at the distant signal, and fiom that pont the tramm dirfied
down to within about thiee car lengths of the home mterlocking
signal, whele 1t stopped at about 315 a m At that time he was on
the head end of the second car fiom the 1ear He pot off on the
glound and saw the flagman stait back as soon as the tiam stopped
ITe stated that the flagman had got back aboul one ear lengih vwhen
he was called 1n by the engimmeman In starting the tiam the loco-
motive slipped ind agam stopped  The flagman agam got ofl and
started Dack with lanteins and fusee After the tiamm had staited
the second time he got on and had 1idden a shoit distance when he
heard a tram neing steam approaching m the rear and, thinkmg an
acaident was likely to ocenr, he jumped off and was elrmbing up the
embankment when the accident occtured  He stated that at thal
tume the weather was so fogay that he could not see the fence along
the 11ght of way He did not beleve that the flagman had 1eached
a pomt moie than one and one-half ear lengihs from the 1ea1 of hig
trun when the accident oceurred Conduector Bunnell also stated
that he had never had any orders given him, and neotlung had ever
been sa1d to him, as (o whether tiams should 1un fast or slow duting
a fog Ile slated that as a general thing he had not noticed any
difference 1n the manner m which f1ains were 1mn as betvween cleax
and {oggy weather, and Iug tramn seldom lost time on accouni of
fog He further stated that 1t was the practice (o call in the Aagman
and wait for hun to 1eturn if the tian had not been standimg any
length of time  Conductor Bunnell stated that the damage Lo equip-
ment of s train was confmed to the two 1eal ca1s

Flagman Beach, of tiam fiist No 806, stated that when his tramn
left T'oledo he saw tiam second No 86 standing at the station, but at
that trme 1t was not coupled up and he did not think 1t wonld follow
the fiist section m less than 10 mmutes He stated that he noticed
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more o1 less fog between Baybridge and Amherst  Appioaching Am-
herst he felt the application of the brakes and immediately went to
the 1ear of the fiam and highled and threw off a 5-munute 1ed fusee,
this was thrown off at a point about three-guarters of a mle from the
mterlocking signal  He stated that when the tramn stopped he um-
mediately got, oft and went back to flag He had 1cached a point
shout one and one-half car lengths fiom the 1ear end when he was
recalled by the locomotive whistle Tle 1etuined to hig train and
mgnaled the engineman with the air whistle to go ahead, the tramn
started forward, but stalled  Ile then got off and started baclk again
After he had gone about a car length he heard train second No 86
spproachmg, appaicently about a mile distant He lighted a red
fusce and staited to tun back toward the approaching train, and he
thought he had 1eached a point about 10 car lengths from the 1ear
of lug trawn when tian second No 86 passed him Al that tume the
locomotive was using steam and running at a speed of approximately
50 miles an hour e did not hear the engimeman of train second
No 86 answer his signal  He estimates that from five and one-half
to six minutes elapsed between the time he threw off the fusee unial he
was passed by train second No 86 Ilagman Beach stated that the
rear Lights on his tiamn weie burning and 1 good condition, but the
weather was so fogpey that he could see the fuses which he thicw off
for a distance of but three car lengths He also stated that the 1ule
does not 1equne a flagman to remam out when recalled, unless a fol-
lowing tram 1s within sight or hearing, and as no tiain was within
sight or hearing when he was recalled he retmined to his tran, as
was customary

Tingineman Hess of tiain gsecond No 86 stated that piio1 to the t11p
on which the aceident occurred he had been off duty about 65 hams
On the night of Maich 28 he retired about 6 30 p m and was called
about 11 p m  After leaving Toledo the first fog that Ius tiain en-
countered was west of Huion, o station about 20 males west of
Ambherst, and 1t 1ncreased 1n density as the train proceeded eastwaid
He stated that after leaving Toledo all of the signals displayed clea:
indications, approaching Amheist there were two or thiee signals
that he could not see until the pilot of his engine was abieast of them
or until the engine was neaily under them, and he could no moie than
ses them before he would be past them, but he was satisfied thai he
saw all of them Ile could not say positively that he 1ecalled passing
the overhead highway bridge located about 2,800 feet east of signal
872, because his mind was so thoroughly on the block signals Ile
stated that approaching Amherst all the signals goverming hoth
tracks 2 and 1 displayed clear indicatrong, except that distant signal
govermng tiack 1 at 872 displayed a caution indication 1Te stated
that he did not ses any fusee near the distant signal, the first warn-
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mg he 1ecerved was when he saw a buimng fusee on tiack 2 aboung
tuo car lengths from the 1ear of train fust No 86, and this he did not
see unt:l the pilol of s ecngme had neatly 1eached 1t At Lhe same
tine he saw the flagman standing on tiack 1 He ymmediately made
an eme1gency application of the hiakes He estimated the speed of
his t1a1n Lo have been about 30 mtles an howm at the tune the collision
ocentred  IEngineman Iess also staled that lns traim was 1vnning a
trifle Laster than its schednle on account ol making up time and that
1t was lus mtention to bring 1t into Cleveland on tune  Aboul an
how after the accudent he wenb back to look at the home signal at
the 1ea1 of lus tiam, and found 1t m the stop posttion At thai time
he sard to himself “TL can not he possible that that bleclt conld be
clear, and now aganst me” He said that the onlv 1estiiction as to
fog was that 1 case an engimeman covld not see the signals he must
have his tiam under contiol 1n has opmion a fog would have to be
of greater density than would peinnt an engmeman to see a signal
at the fiont end of s locomotrve before 1t wonld be necessuy to
1educe speed  Iingmeman ITess lelt celtain, m his own mind, that
he did not miss any of the signals and that all of them displayed
clear ndicaiions  He stated that he believed that 11 he had been
flagped and could have applied his brakes about 1,000 feet farther
away, he probably would have been able to stop 1n tnne to avond a
collision  Engineman Hess stated that i two mstances within the
last seien o1 eight yeais he has found block signals indicating dJean
when the block wasg occupied, but that in cacly ol these mstances he
had discovered the tinin oceupying the block 1 time to «top  Engine-
man Hess [uwither stated that emily lasl fall he was called to the
timinmaster’s ofhce and cautioned that 1egardless of weather conde-
tions o1 anything clse, he was to obsetie the home wignals and go
carcfully and call the signals and be sure thai both he and the fire-
man understood all the signals  He stated that he had neter had
any tiouble with his eyes and that he had passed suceessfully all the
vistual examinations AL the time of the acadent he was weaning
glasses, but stated that they weie presciibed by an oculist {0 1elieve
headache and that they did not 1n any way inlerfere willi lus viston

TFueman Tuiner, o t1an second No 86, stated that he [irst noticed
icg at Sandusky, about 28 nnles west of Ambheist, and that fiom Ver-
miulion east 1t became dense, the last signal which he saw was the
first signal east of Vermilion about 6 miles fiom the pomt ol aceci-
dent, the 1emaming signals between Vernilion and Amheist he was
unable to sce on account of the fog  Appioaching .Amherst so tar as
he was concerned, he was lost and dud nol know withm a nule or two
of whete he wag  lhe first knowledee he had of (1mn fizst No 86 nwas
when he saw a bmmng {usee abont thiee o1 four car lengths [1cm the
real of that tiamn and the pilot of his engine haa nearlsy reached 1t
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Ile saad that at the tune of the accident hig tiam was 1unmng as
fast as 1t could run, which was the usual manner 1 which these
express t1ams were run n foggy weather, so long 1< they had a cleam
block He also stated that at this tune of the year they have a gireat
deal of fog 1n this territory, and the moining of the acudent was not
an unusual one so fa1 as the fog was conceined IHe did not unden-
stand that the rules 1equited trains to reduce speed 1 fogey weather,
and said that 1t had not been the p1actice to do so

Conductor Keller of tiain second No 86, stated that the flist inti-
mation he recerved of the impending acadent was the enwcigeney ap-
plication of the brakes, after which the tiamn 1an about thiee cax
lengths belore the collision ocerred  Immediately after the aceident
Lie got off tle 1eax cai of his tram, and at that time heard the crash of
train No 25 stiilung the wreckage When he got off Lie saw the flag-
man of tramn first No 86 wallking back from the east toward the 1ea1
of tiain secord No 85  The fog at that time was 50 dense that he
could see but about the length of one car Conductor Teller stated
that when a {1an 15 stopped the flagman 1s requned to go back mmine-
diately, and m bad weather he 18 required to remamn theie  In hag
opinion on the morning 1n question the weather was such that it was
proper for the flagman to 1etmin to his train upon being 1ecalled, pio-
vided theie was no following tiamn within heanimg o1 sight 1le
fuither stated that in handling his tram, when the flagman 15 re-
called, he uses Ins own judgment as to whether the train shall o1
shall not wart for the flagman to 1eturn, being governed by Lhe con-
dition of the weather and the location of the stop He stated that
he did not very often have occasion to leave the flagman, but when
1t wag necessaly he did so rather than take a chance

Flagman Gatles, of tiamn second No 86, stated that as soon as hag
train stopped he picked up his lanteins and started back to flag He
1eached the sl signal 1n the 1ear of hig iramn—the distant signal
to1 sipnal 40—abont 15 minutes after the collision occuried, and
at that time hoth the home and distant blades weie 1n the hoiizontal
position, and the lights displayed were 1ed for the top aim and gieen
for the bottom aim At that tume the s1gnal could be seen a distance
of 200 or 300 feet The signals 1emained 1n the same position until
about 10 30 a m , at which time he was telieved by another flagman

Engineman Robertson, of tram No 25, stated that when his tiam
left Cleveland the weather was practically cleal, and that he did
not notice any fop until about 11 mles east of Amheist, at which
point 1t began to get a Little hazsy His tram passed the stalion at
Amherst at 315 2 m At Amherst tower there was a locomotive on
track 4, east of the home signal, which was malang a gieat deal of
steam and smoke, and the signal bemg obscured he applied the
brakes and kept them applhed until he was within 15 o1 20 rods of the
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signal, when he noted thatl 1t was clear  He then 1eleased the brakes
and was workmg steam when s tiain collided with the wieckage
of tian fitst No 86 at about 317 o1 318 a m He stated that he
dud not at any time see the wieckage on the tiack ahead of him, the
fust knowledge he had of anything wrong was when his locomotive
stiucl the wieckage and was derailed

When asked at what speed he thought a passenger train could be
operated to 1nsure safety 1n a fog so dense that signals could not be
seen mote than 100 feet, he stated that the rule he followed was to
go r2ght along as long as he was 1unning on a clear block and saw the
signals without difficulty, but that 1f he missed one of the signals he
would know that he had done so and then would get ready to stop at
the next signal  Engmeman Robertson further stated that fog made
no difference 1n the speed so long as he was swie of the signal mdica-
tions, and he thought the man on the locomotive was the one best
qualified to say how fast his tiain should be run under such condi-
tions, he stated that as long as he was sure of the signal indieations
he did not allow fog to interfere with his business He also stated
that 1n all of his eiperzence 1n runming 1mportant trains, covering
at least 10 or 12 years, he had never iecerved a letter fiom the
company when he had lost time on account of bad-weather condi-
tions, nerther had he ever recerved a letter calling attention to the
fact that he had failed to maintain schedule time and asking the
reason theref;n  TFngimeman Robertson stated that in his 35 years
cxperience as an engineman he had never found a home signal at
dange1, with the caution signal showing clear, nor a signal at clear
when theic was a tramn in the block He said lus train would oe-
castonally pick up a flagman, but that torpedoes had not been used
much recently smece the use of fusees was adopted He did not thunk
that there was any necessity for reducing the speed so long as the
engimmeman could read the signals as they weie passed, even though
the Tog might be so dense that he could see only the distance from
the eab to the pilot

Conductor Burke of train No 25 stated that he did not notice any
fog until lus tramn stopped after the accident and that he did not
Iknow at what time the fog had been encountered Te stated that
he had never been on a train when a caution signal was found indi-
eating clear with the home signal at stop or when the home signal
was at clear with a tram 1 the block Conductor Buike stated that
1t was customary for the fligman to drop a fusee as soon as he felt
his train slowing down, as soon as a tran stops the flagman goes
backk immediately to protect his train, and he may return when re-
called unless a folloning tram 1s within sight or hearing He stated
that he always waits for lus flagman to return to his train or until



ACCIDENT NEAR AMIFERST, 0HIO, MARCH 29, 1916 15

a following tram brings him 1n, but as his tiam does not stop f1e-
quently 1lus does not occur often

Head Brakeman Blakeney of tram No 25 stated that after the
accident, on account of the dense fog prevailing, he thought he
could not see a signal or a lantern much more than the length of a
passenger car He immediately started out toward the west for the
pmpese of stopping approaching trains, and i about 12 munutes
caught up with the flagman of tiain second No 86 at a pomnt neax
the distant signal Two minutes later they reached the fiist signal
to the rear ol train seccond No 86 and found the signals for both
tracks 1 and 2 1n the stop position, the top signal displaying a red
hght and the boltom signal displaying a grcen hight He said he
could see these signal indications a distance of about 125 feet

Towerman Fleckner, employed at Amherst as day towerman, stated
that the tower at Amherst was put 1n se1vice about two and one-half
years ago  During this period he had experienced some trouble with
the signals dropping bacle to the stop position after the lever had
been operated, and that this was particularly true of signal 40 This
had occurred two or three times within the last six weeks Ile stated
that 1f the lever 1s not pulled entirely over and properly latched the
signal will remain 1n the stop position Ie 1s unable to account for
the failuie of the signal to clear, but 1n each mnstance, upon the lever
being restored to normal and again reversed, the signal operated 1n
the proper manner

Operalor Prentice, at Vermilion, stated that train first No 86
passed Ius station at 8 03 & m and the second section passed at 3 09
a m, at that time 1t was cloudy, and there was a dmfting fog,
but the fog did not settle until about 4 2 m Towerman Prentice
further stated that a great deal of fog drifted in from the lake at
various times and that at times 1t was so thick that he counld just
see the home signal pole, which 1s about 30 feet from his office, but
that under such weather conditions trains ran right along as 1n clea1
weather He stated that not until after this accident did he notice
any reduction 1n the speed of passenger trains during fog

Tram Dispatcher Bausch stated that he had been employed as
tram dispatcher for about five years He stated that Opeiator
Trnst reported a westbound train passing his tower about 250 2 m
About 315 a m he called Amherst and asked 1f tramn first No 86
had passed Ernst replied that 1t was standing west of the interlock-
mg signal; but was then starting  About this time Operator Ernst
reported that the weather was veiy foggy Dispatcher Bausch stated
that between Toledo and Vermilion, a distance of 67 muiles, tram
first No 86 made up 7 minutes, and train second No 86 made up
14 minutes, and he expected that both sections would reach Cleveland
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approximately on time He also stated that the fact that thege
trains made up this time 1 67 miles was not an unusual oceurience
and 1a1sed no question m his mind os to any danger that might exast,
even thotigh the weather was extiemely foggy THe stated furthes
that on the morming of the aceident no tram was delayed on account
of fop and all t1ains made then schedule time  Between Toledo and
Cleveland telegiaph offices are Iacated about 7 wmiles apart  This
he said, grves hum an opporlumty to Lnow the spesd tramms aie
malkmg, and had 16 been necessaiy lie could have stopped them and
mstructed them to 1eduee speed  However, 1 his expmience as a
dispatcher, he had never cousideied 1t necessary to do this Tle
stated that dispatchers have no nstructions regaiding any action
that shall Le taken in case of dense fcg m block-signal texratory, hut
they depend entnely upon the vigilance ¢f the engmemen i observ-
mg the signal indications

Night Chiel Triam Dispatcher ITancocl stated that he knew a dense
fog prevailed along the hne the moining of the acudent and knew
that trains fiust and second No 86 were making up tine, hovever
these conditions did not alaam him as to the saletv ol tiam opera-
tion  He stated that m case dense log 15 1epoited, and fiams 11
faster than 70 miles an how, no action 1s teken othel than to 1epoil
16, but so fa1 ags the operation of tiains 1s conceined the repoits of
fog conditions are of no value to am  Ile also stated that 1t 15 ncl,
an uncommeon occuirence to have fop along his divisten at this season
of the year, but he has never peisonally made a check 1o ascetan
whether trams were making up tune 1 a dense fog e stated that
1t 15 his undeistanding ““ that when tiains are 1unning r1ght along,
the responsibility for the 1upning of the tiamn tests entuely with the
engmeman, and under time-caid 1ule 511 he 15 to contiol the spead
of the tiam accordmg to the weather conditions prevaihng” e
stated fuither that he did not think that any 1esponsinlity rested
upon the duecting officer, and for that 1cason he never assumed any
such 1esponsibility o1 toole any action in the matter

Road Foreman of Engimes Fieeman stated that in Novembher he
called Engmeman Iless’s attention to the necessity for the elose
observance of signals and 1ules, and while he did not say anvthing
about making up tume m fogey weather, he lold hivm that 1f tine
wete lost on account of not hemng able to see s1gnals nothimg would
be saxd e stated that he thought an engmeman should be able to
obserie and 1ead signals very plamly while 1unng at a speed of
60 miles pe1 how 1n a fog as dense as that whach existed af. Amherst
al the time of the accident

Tiammaster Sullivan stated that the speed at whieh an engineman
runs his train 1s pulely a question of his own judgment Thev had
not been grven mstiuctions that dwelt wholly upon foggy conditions,
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hut all passenger engmemen weie cantioned specifically and given
io understand that they wetce not under any piressure to make time
that “we want the trans operaled safely, 1cgaidless of time™ e
stated thatl the only obselvation he had made as to whether or not
enginemen 11un slower 1n a dense fog 1s the observation he had made
as a tranmaster m nding over the diviston Ile has never had
occagion to take up with enginemen the question of running too fast
dung a fog He stated that when 11ding on tians he has timed
engimemen, since the speed limit was placed at 70 miles per hour,
and the highest rate of speed which he ever has observed was T2
miles per how

Mechanieal Superintendent McBane stated that fiom his study
of the condition of the equipment after the accident he hehieves that
1n the first collision the locomotive of t1ain sceond No 86 went under
the platform of the 1ear car of traun first No 806, 1a15mg 1t up, the
forwaird end of the car went under the platform of the club car, and
the ¢lub cai, by the impact, was crowded notthward and fouled track
3 Tt 1s his opinion that the damage done to the rear ca1 by the first
colliston was not as serious as that caused by fiain No 25 duiving a
part of the body of the club car back along the side of the coach

Fxanminer Russell stated that about two years ago he examined
Engmeman Hess foi vision and color sense, and at that time he
passed a perfect examunation, he also stated that so far as the
1equirements of the company aie concerned Enginemen Iess needs
no glasses

Signal Supeivisor Whiteomb, of the Toledo Division, stated that
he reached the scene of the accident on the rehief tiain at about 6 20
o m He at once checked up the position of the signals, finding
them at block In company with Maimmtenance Foreman (Fall, tests
of signal 872 and of the track ciicuits were made All wies, cir-
cuits, and mechanisms were tested and all contact points were exam-
med, but nothing was found that would have caused an improper
indication  Later these tests were checked np with Mr Sibila, from
the s1gnal engineer’s office There was nothing disclosed by the tests
to indicate why signal S72 should not have operated pioperly and
have been at stop behind train fiist No 86 After the wreckage was
cleared away and the rails had been replaced aud the tiack bonded,
the signals cleared and operated properly No other repairs were
made

M1 Whitcomb stated that he has had mstances of false clear sio-
1 als reported to him, and 1n every case when the signal was found to
Le 1mproperly clear the cause was located Te knew of no cause
by which the signal 1n the rear of a tram standing at signal 40
would go to clear He stated, however, that 1f the track were bioken

30744—16——3
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between the 1ear of tiamm fust No 86 and the signal m the 1ea1 fo1-
ergn cnitent nmught cause 1t to ¢lear mproperly It 1equues 0073
ampere to cause the track 1elay to close, and about 0035 awpere
16 the nmunimum cutrent thai will hold 1t closed Tests were made
to detect foreign cunrent  With tiack unbioken no foreign curient
was detected, but when botly 1atls were broken there was a fluctuating
eurtent saaving fiom zero (o 0040 ampere  No lests were made to
determme the sowree of this carrent and My Wlialcomb was unable
te say, without further tests, whether o1 not tlus vmient came f1om
other patts of the signal system  There hiad been a case at Sandusly
where bond wies weie biolken bv a draggma brahe beam, and the
senal had ceared with a ttain m the block due to forcign cwient
In s myestrgation al Ymwherst notlhung was found which would
cause such a conditien, and his caretul mspection shovwed the phnt
to be m proper condition  He dud not heleve that theie was anv
forelpn current present m Lhese r1ails, wlale the contacts weie all
ciean and 1m no danger of sticking

M1 Whitcomb 1eferned Lo the delay sheets, as sent m dailv by the
towermen at Amheist showmg mstances 1n which signal 40 was 1e-
potted as failing in the stop position  The Lollonwmg ate all the fail-
res of signal 40 which have been 1epoited simee the plant was placed
i service mo August 1913

September 1 1913 No trouble found

September 13 7913 Oporator (oo slow m throwmg Iavet to voud deiny (o
1 un

Septenmber 17 1913 Trach cnaut Troable, due (o wot 00wk 1cdlay wonld noel
Told up

December 23 1913 “horl cncud 1 <wilch boad vl Internutteni trouble

Fanuary 28, 1914 Diroken a1l
ITabiuay 21, 1914 dMamtamcr 1 aled 1o connect up wire 1 chan2ing coniol

1olay
I"ebinary 27, 1014 Signal went to lop m [ce of (tain acoount men rowinme
g1gnal

Tuly 23, 1974 Mamiainel found no irouble

Tulv 24 197} Namianer found no frouble

Twmuary 19, 1915 Fiece oL wiie between 1al and msalated joint

Marel 8, 1976 hoken hond wue

March 29, 1916 No fiouble found

Mamtenance Toreman Gall stated that he anmied at the scene
of the aceident aboul 615 a m  Tle was with i Wliteomb duiimg
the tests, when all signals wele lound to be m piroper condition,
and all relays conceined weie mspected and found to be worlang
properly

Mr Gall, n lus 10 yvears’ of signal expertence had had knowledge
of seveial false clear signal faalmes e stated that forergn cuirent,
by which 1< meant current fiom outsude souices 1s one ol the most
common canses, that from other paits of the <ignal system nsually
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being termed cross cuients False clear signals have also been
caused by 1elays sweating, due to sudden changes i temperatuie
torming enough moistuie to fieere, holding the armatlures against
the couls, also defective mechanisms o1 bioleen parts, and by light-
ning fusing 1clay contacts Mi Gall stated that 1 signal 40 failed
to leat, o1 dropped back to stop after having been cleared, 1t was
necesgaly to 1estore lever 40 to noamal position and then operate 1t
m the usual manner m o1der to clear signal 40 This arrangement
1s used so that 1f levers are left 1cversed the signal does not eleal
automatieally after the bloclk 1s cleared, and operators are co.upelled
to 1estore levers to noimal position afier the passage of t1ams hefore
the signal can again be cleared A “stick” indicato 18 used, which
15 conliolled by track eonditions in adyance of the signal, when that
section 15 clear for the passage of trains 1lns mdicator 15 energized
and eircuts ale completed through its contacts  TWhen lever 40 18
1everged one branch of the cucuit thiongh the 1elay coil 1s opened,
but the mdicator 1elay 15 mantained energized by another anch
of the cnewmt, thiough one of 1ls contacts, so long as the tiack sec-
tion 1 advance of signal 40 1¢ (Jear  Alter the passape of a train
the indicator relay can only be ene1gized by placing lever 40 1 not-
mal position which closes the fust bianch of the encmt above
mentioned

A Gall also stated that a “stick” mdicalon cuenit 1s used to
show the position of home and distant signals  TWhen the home
s1gnal begins to clear this indicator goes to the cleai position  After
this mmdicator goes to cleal, because of the opeiator 1eveising lever
40 1t can not be restoled except by first opening the tiack 1elay for
the section 1 advance of signal 40, through occupancy by a tiamn
o1 otheinise M1 Gall stated Operator Ernst’s claim that the mdi-
cator was honrzental when tram first No 86 stopped shovws that the
distant signal was at caution He beheves that lever 40 could not
have been pulled over far enough the first time to clear the signal,
and that the operator wag mustaken n thinlang he saw the mdicator
cleai  Contacts controlling signal 40 are connected to the lever and
not to the latch My Gall thought theie was no possibility that
the top a1m ot signal 872 could be stuck at clear and =o cause the
lower o1 distant arm to stay cleai, as both home and distant signals
S72 weie found horizontal immediately after the accident, which
would be thenr proper position, and would mdicate that they were
worlung propeily at that time

Chief Draftsman Sibila of the signal depariment stated that he
assisted Mi Whitcomb in testing signals nemy Amheist after the
accident  ITe found everything in proper worlang order, and made
no changes of any kind
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Mamtamer Damer stated (hat he had been stationed al Amherst
ance October 1909, and that he covered about 13 miles of 10ad  The
mterloclang plant ab Ambheist 15 the only one i las ter1itory  Ile
ar11sed at the scene of Lhie acerdent at about 330 a m and found 1t
so Topgy that Lhe light of a signal could be scen only about 100 {ect

Since s1gnal 40 was mstalled, about 23 yeats apo, thal signal had
been 1epotted ta him about 10 times as not working propetly, 7 o1 8
times somethmg was found wiong and 1epaned, and 2 o1 3 t mes
no trouble could be located Usually some time elapsed belween
diffoent 1eporls ol triouble He stated that lever 10 does not have
to be pulled all (he wav over and latched, as the signal will clear
when the lever 15 about 14 mches fiom the end of its stioke If not
latched and 1l jumps o1 15 Jarted back far enough, the signal goes
to the stop position It can then be cleared again 1n the usual way
ufter putting the lever to normal positton  Mi Demer <tated he had
had lalse clear s'gnals onlv duomp ficezang weather, when signals
were covered with sleet o1 Lhe semaphore shafts weie frozen

Signal Engmeer Wiegand desciibed the airangement of tracks in
the viemity of Amheist and the location of signals, both mterlocking
and automatic  The nteilocking signals have squaie-end blades,
wlile the automatic sienals have pownted ends Tiaims may not pass
the square-end aims without antheiity  The distant arm on fiist
automalic signal west of Amheist 1s the distant signal for home
signal 40 and 1s theirefore contiolled by the position of arm of
smgnal 40 None of the automatic signals a1e m any other way con-
tiolled bv the inteilockmg signals  The 1nterlocliing home <ignal
1s sermauntomatic 1t goes to stop when a biam passes 1t and the
operator can not agaimn clear 1t while theie 15 a faain 1 the block
When an automatie signal mdicates stop the 1ules pernnt a tian to
proceed, after coming to a full stop The upper aim being clear and
the lower a1in horisontal ndicates one elear blocle, both arms 1n-
chined mdicates ino clear bloels in advance  Owerlaps ate not used
When operating popeily, with train first No 86 standing at the home
signal at Amherst inteilocking, both aims of automatic signal S72
would be horizontal and a 1ed over a green light would be displayed
The next gignal west, S9 2, would have the upper aim ineclined down-
ward and the lower arm honizontal, with a white light displayed
ovelr a green hight The thud signal to the wesl would display two
white lights

No personal investigation of the apparatus was made by Mr
Wiegand after the accident, as he was in Chicago No changes have
been authonized, and ordeis weie 1zsued that no work should be
done

Questioned as o the practice of running under a2 caution signal,
Mr Wiegand said that mmstiuvctions now in force are to the effect



ACCIDENT NEAR AMBERST, OILI0, MARCH 29, 1916 21

that any train approaching a green, or cauiion, signal must slow
vp and run cautiously until 1t 1eceives a clear indication  On no
pait of the 1oad, however, 15 1t requuied that a passenger tramn wait
for a clear signal before proceeding , 1t may go when the signal mds-
cates caution

Mi: Wiegand said 1t was pessible for a signal to ndicate clear
with a train 1n the block, but was hardly piobable at Amherst Some
caunses of such failwies ate TForeign cmitent with bioken 1ml,
mechanical trouble, such as rusty signal shafts, and electrical
troubles, such as gtounds, ete  If stuck m the clen position, due to
a 1usty shaft, a signal would remain so, even after a tiam passed
The crreuts at Amherst are so designed that two separate grounds
would be necessa1y to result mn a false clear mdication from that
cause

There are approximately 795 signals on the Toledo Drvision, each
aim being counted as a separate signal, and three-position aims
being counted as two signals  This, saad Mr Wiegand, would mean
that an engineman covering the whole division would observe and
mterpiet about 400 signal mdications 1n each direction

During the past two years there have been 13,501,433 signal move-
ments, and 9 false clear signal indications, o1 1,500,159 movements
for each false clear faillme The followmg 1s the record of these
failures for the past two years

Tuly 15, 1914 Signal 8401 1emained m clear position with switch se. for
othel than mam tiack, duc to constiuelion man making 1mpiropel connection

September 14, 1914 Dastant signal 5252 1emained clear wilh (iaun oider
signal at block, caused by conaol wne giounded on guy wne This was
insulated line, but the msulation had wown thnough

December 1, 1914 IDistant signal S43 1 stuck cleal, account counter catelung
on slot arim  This wnas cavsed by counter becoming disconnected, the operating
am tmmng ovel, peventing slol a1m fiom diopng

Febiuaiy 9, 1915 Signal 1921 (distant aim) stuck cem, account 1mn
sceping in wheire doll pole was leaded nlo the bealing casbing and f1ce/ing
armature and slot bDeairings

September 12 1915 Home signal 8332 stiuck clem behind (ramn, account
Jumper wires Ihoken, due to a biake heam diagging  Tins allowed foreign
curtent to come 1n and hold up 1elav

December 14, 1915 Distant signal 8614 stuck clealr account water getting
into cap over shaft and fieering

December 21, 1915 IDmstant signal 8101 was stuck elear with home ahead
at block, due to confiol wires grounded 1 under ground cable, caused by mice
chewing 1nsulalion

Tanuaiy 18, 1216 Ilome signal 814 2 remamned clennr with fiaan in block,
account nut biridgng contacts on back of lighining airiesta N

Januay 28, 1916 Home signal S128 1emammed demr with fiain 1n bloel,
account 1elay aimaime fieering in picked-up position, due to 1clay sweating

In reference to the failure of September 14, 1914 Mr Wiegand
said 1t 1s the practice to have the automatic distant signals se1ve as
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distant signals for the tiam-order sipnals whenever they are so
located that such a method 15 possible, this fauluie weuld not have
prevented this signal {1om going to block behind a train  He had no
1ecord, olher than that contained m correspondence, ot false clear
failuies reported to his ollice, investipation of which failed to dis-
close that the signal was 1n the clear position 1mpioperly and failed
to develop anv delect which could have caused such fallwie  When
farluies are discovered, special forms are used for repoiting them
and any tepotts Liuned 1n become a part of the tecond M1 Wiegand
could recall only one case wheie a {alse clear failme had been ie-
ported, and a careful mvestigation failed to locaie the cause This
case occuried at O1l City Tunnel, and 1n order {0 guard against some
of the t1ouble at this point a polarized 1elay was mstalled

Referting to the statement of Engimeman Hess that he had exper-
enced some Talse clear [aalures at West Pail within the past several
years, M1 Wiegand sabmitted the following recoid of such fathues
m that vicimty [om Maich, 1906, to Februaiy, 1909

Apual 10, 1908 Signal 184 5 temained clear alter ©ain passed cub section, and
was due to hond wires bemg biroken by vibation at the channel pin 1he nealk,
bemg between the liain and he signal, allowed foreign caiient 1o pck up the
1elay

Trebrugary 25, 1909 Signal 1861  Paalule due to we in bottom of relay wd
armihne freezime up  Moistuie, probably due to condensation

Much B, 1909 Signal 1961 Home and distant avms cleanng at the same
time, with (1am 1m second block, due {o distani eontiol wire grounded on guy
wie

Julv 16, 1910 Signal 184 2 Trailme due Lo control wire fo1 upper blade being
grounded betwecn the stiument batters case and a mghl switch i waichman s
shanty

The last case 15 the only Tailure 1epotted about the tune 11ghi-hand
1unning was put mtoe effect, that chiange being made west ol Cleve-
Jand on July 24, 1910 M1 Wiegand said 1t would be hard to say 1l
these signals;, having failed mn elear poswion would have 1emained
m such position The grounds m the latter case may have been
intermittent

During the two years mentioned, 1n which there were 13 501 435
signal movements, there were 1,160 “safe” failuies, o1 1 Lo 11639
signal movements Tn cach mstance 1nvestigation was nmade and
canse usually {ound In a few cases the cause of farlure was not
ascertamned It is preferable for a w1ignal to fail in the stop position
fo1, while 1t may stop a tramn 1t giies protection 1 the 1ea1 of any
tramm  Theiefore, encuits and mechamsms ate 0 designed that 1n
case of lailme the signal will assiume the stop position

My Wiegand submitted 1ecords of the tests of the 1elays at <1gnal
572, at the cut track section between signals 40 and S72 and the
relays at Amhelst mteilocking plant, made during the past two
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years, and also a 1ecord of the test of contiol 1elays of signal 40
made by Foreman Gall on Maich 80,1916 Appaiatus was mspected

as follows

september 10, 1814, Repart No 2728, Amherst mteilochimg
December 8, 1914 Repot No 2815, Ambelst interlocdang
September 13, 1015 Repoit No 3387, Amheist interloclkng
Decembel 17, 1915 Repoirt No 3350, Amheisi mterlocking
June 15, 1014 Report No 2575, Signals 872 and 592
4p11l 27, 1915 Heport Do 3103, Hignals 872 and 592

[he 1nspections aie made by an inspector fiom M1 Wiegand’s
office inice a vear for nteilocking and once a year for aulomatic
signals  The mterloclung mspections aie made aboul three months
apart, in order to see that the ponts found dwing the firet mapec-
tion ate taken cale of

M1 Wiegand did not believe 1t was possible that distant signal
S7 2 could have been clear at the tune tiam f1st No 86 was attempting
to get started He stated that the cncuits are <o designed that 1f
the amtomatic distant arm 15 held 1 the clear position mechanically
ihe cucmt for the 1elay contiolling the home aim on the doil1s brolen
and that the circuit can not be made until the distant arm 1s 1 ihe
hoiizontal position Then the home relay 15 picked up and the arma-
twie 1s held up by a ciicmt thiough 1ts own conlacts, the home 1elay
being, theiefoie, of the “stick” type This would have no beaing
on the operation of signal 40, but the operation of the two a1ms on
signal 572 would be contiolled 1n that way, so that 1f the distant
arm stucle clear behind a tram the home atm would have been at
stop

At mterlocking plants appioach loclking 1s provided, M1 Wiegand
stated, <o that 1t 19 1mpossible to change the 1oute within the mnter-
lockang limits eacept when the home and distant signals ae both n
normal position By means of a “stick” indicator employed 1n
home signal contiol ciicmts, 1t 15 necessary that o t1am pass thiough
the nterlocking o1 the operator use his “screw 1elease,” 1equning
about 1} minutes, after a home signal has been cleated, and the
home and distant signals must both again be noimal befoie the 10ute
can be changed This indicator primarily shows that both the home
and distant sipnals have gone to them normal positions, and 1inei-
dentally shows when the home signal starls to clean  Theie 15 no
indieator m the tower to give the operator positive information that
the signal has cleaied Although Opeiator Ernst says thus indicator
went to the horizontal position after having gone up to 45°, Mi
Wiegand stated 1t could not have done so unless somethmg had gone
throngh the inteilocking o1 unless he had 1cleased 1t himscl{

There had been no trouble with foreign current i the vicimity of
Amheist, and the 0035 ampere found when the track was broken
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might have been due 1o leakage fiom adjacent irack <ections I
would be an impossibility for theie to be suflicient leakage of tlus
chaiacter to clear the signal [alsely Insulated jomts are tested once
cach yeal, o1 whenever the condition of the insulating fiber mdicates
a break-down of the joint If the cuirent reading across the joint 1s
0475 ampete 1t 15 satislactory, but 1f more than 0930 ampere 1t 15
considered defective

Signal Engimeer ILlhoti, of the New York Central lines east of
Bulfulo, stated that false clear-signal indications have occuired on
that portion of the line under his chaige, and that 1f theie 15 any-
thing possible that may go wrong about a signal system to cause sach
an 1ndication 1t 18 only 2 matter of time when that cause will 1esul(
in the gnving of the wiong mdication

He stated that he had been at Amherst, was familima with the
gencial situation theie, and had heard the {estimony, 1t was his
opmon that, under the conditions eaisting at the tune of this acei-
dent, 16 would not have heen possible for loreign cmirent to have
caused the signals m the 1ear of tran first No 86 to display a clear
mdication Neirther did he know of any other cause which would p1o-
duce a false clear-signal indication 1f the signals had gone Lo the stop
posttion after the passage of tiain first No 86

Relative to the possibihity of [oieign curient producing a false
cleal-srgnal mdication, Mr Elhott said that when the tiack 1s
shunted by a tiain, as was the case at Amherst, 1t 15 dafficult for suffi-
cient cuirent to flow mto the track cucuit to operate the track 1elay
If the track cucut 1s bioken and foreign eniient 18 pesent a
small amount of enirent backs up thiongh the relav and may operate
1t There 15 practically no danger of foreign curient f1om high-ten-
sion povel lmee, as no trauble will occwr unless there are grounds
m at least two places Mi Elhott stated that the geneial study he
has made of the matter of foreign curient would apply equally to
automatic stops as to aulomatic signals

Speaking of the piactice on the lines east of Buffalo 1clative to
speed 1n foggy weather Mi Fllolt could not 1ecall any tule pov-
exning the matter, sumilar to the 1ule m effect on the lines west of
Buffalo, bul, fiom his experience he was of the opinion that 1l the
engineman could see the sighals he could salely maintain speed Den-
sity of fog would nof enter into the question of speed 1f the signals
weie obseived The real basis of safe running 1s the signal indica-
tion  As {o the safety of 1unnming 60 miles an hour 1 a fog, with
roadway signals 25 or 30 feet from the cab, when an engimeman can
not sec a greater distance than 48 feet, Mt Llliott did not believe
that under such conditions the signals could be seen at all by the en-
gmeman as he passed them
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M1 Elliott sard that he had heard of the white indication bemng
taken fiom the light that can be seen between the lens of the lamp
and the signal roundel,; but this had occuried only when the obsersel
was standing immeciately under the signal, and he knew of no case
whete such an mdication was 1ead when the tiain wag 1unning, even
at low speed He stated that by changing the ecolor of the clear n-
dication from whate to green 1t would absolutely ehmnate any dan-
ger of getting an imp1oper clear indication in this manner, and Lhat
green 1s much the safer coloy to indicate proceed, the greatest bene-
fit, to be obtained from employing gicen as the colol of the clear sig-
nal indication, however, being the ehmimation of any chance of mis-
teading a signal should a 10undel be broken, oiders have been 1ssued
to make this change on the lines west

Relative to the method of tiain protection by flagmen on the New
York Cential lines, M1 Elliott stated that on the lines east of Bul-
falo a {lagman 15 not recalled after having gone back to protect the
1ea1 of Ins tran, 1f lus train staits immediately he does noi, go back,
but aiter haring once gone back he does not retmin to his traan 1f he
has gone so fa1 that he ean not catch 1t after 1t starts In shoit, 1t
15 not the practice to recall a flagnan, and when he poes back he goes
to stay  He thought that vnder ce1tain conditions 1t would be satfer
to 1ecqune a {flagman to stay out to flag a t1an every time a pas-
sengel Liam stopped, rather than to have ham come back to hug traim
if he was 1ecalled

Mr IElhott stated thalt he considered the automatic signal the
safest method of tiain operation m use to-day  When asked 1f he
could suggest anylthing that would provide safety under such a
situation as he thought existed at Amherst, he 1eplied “An auto-
matic train-contiol deiice would, but T know of no practical device
that may be mstalled that would secure safe worlking ” Mr Elhoft
stated that followmpg an aceident at Batavia, the New York Central
made an offer to the signal compames [0 the mstallation of an auto-
matic signal system that would enable tiams to 1un as at present,
but not take the contiol fioin an engineman’s hands so long as he
wag bungmg his tram properly to a stop between distant and home
signals, but that 1f at any time the speed of the t1a1n should be acceler -
ated between the distant and home signals so that there was any
chance of the tiain passing the latter, the device should operate to
apply the hiakes DPeisonal expeiience m testing an automatic stop
device 1 1893 caused him o add as an additional requirement that
aftal the brakes were once applied they could not be released until
the tram was biought to 2 stop This offer, which still stands, was
made to the signal compames because they were thoughl to be hest
fitted to develop apparatus of that kind
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He stated that great progress has been made m the development
of automatic stop systems since his tests of 1893 and that he has kept
i touch with ithe advancement of ithe art, but that the decper he goes
into 1t the more hopeless 1t seems to be able to find a device which
will give 1eal protection

M:r Elhott also stated that while there might be some device that
would provide certain additional safety, up to the piesent time he
knew of no device that would give such additional piotection as
would counteibalance the disadvanlages and unsafe conditions that
would 1esult fiom 1ts use ITe stated that only a small peicentage
of acaidenis could be prevented by the use of an automatic stop, and
wers 1t not for the factor of preventing loss of Iife theie 15 no ques-
tion that f1om an operating standpoint the use of an automatic stop
1s undesitable, because of the difheculties, complications, and unsafe
conditions 1t would introduce Mi Lllott stated that “ What we
are after 1s to secimie a safety deviee that would let us operate our
tr1aing as they aie at piesent without taking the control oul of the
engimeman’s hands”, that 1f the engimeman 1s peifornung the bialk-
ing of his tiain as 1t should be done and 15 kecping the speed below
the “bralang curve speed * the device should not opeiale to apply the
bralkes, because theie 1s no necessity therefor, that when the deviece
does operate to cause a brake application the engineman should then
not be permitted to release the biakes untul the tiain has come to a
stop, and that 1£ the automatic device 15 a11anged to cause a biake ap-
plication at a fixed point—bialang distance from the danger pownt—
then the brakes will be applied “so fa1 fiom the pont at which you
are required to stop that 1f the condifions change or make 1t pos-
sible for you to go ahead, as it would be on the clearing of the signal,
then you have to stop yowm timin unnecessarily, and you introduce
more conditions by stopping than by allowing the engineman to 1etain
control and go ahead ”

Concernmg measures to prevent the 1ecutrence of such accidents,
Mr Elhoft could suggest nothing more than better discipline

General Superintendent Ingalls, of the thud district, embracing
the territory within which this accident cceurred, stated that shoitly
after the automatic signals were nstalled the officials 1ealized the
necessity for the men either to see the signals or to stop or slow down,
and, anticipating thal mest of the trouble would occur during the
winter, mstiuetions calling attention to the necessity for the proper
obseivance of signals have been 1ssued every fall for several years
past, sometimes by the gencial manager and at other {1mes over the
signaftures of the supermntendents It was found nccessaiy to go
even further, and a practice was adopted of sending fo1 each engime-
man to come to the oflice for the purpose of talking over the matter
in a seirous manner, and 1 that way foicibly impiessing upon him
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that safety must be had before speed, and that weather conditions
would not be accepted as an exense for faillme to observe signals
Mr Ingalls stated that he had told committees 1epresenting the men,
and they had agieed with him, that they could noit operate safely
under automatic signals 1 they peimitted the condition of the
weather, whether fiom fog, snow, a1 sleet, to be used as an excuse for
not observing the signals, and that this 1g geneially understood over
the road M1 Ingalls stated that the older men said that they would,
as oppottunmty offered in lodge meetings and at other places, take
that position with their fellow employees, particularly with refei-
ence to the younger and inexperienced men When asked what had
been done 1n the way of attempting to asceitain by inspection, obser-
vation, or tests, whether o1 not these inslructions weie bemng com-
plhied with, he said that a man with a knowledge of 1a1lroad opera-
tion, riding up and down the 1ailicad all the time, knows what 1s
going on He stated that the evidence 1n this case showed that no
dispatcher, superintendent, o1 anyone else was competent to advise
as to weather conditions, saying that tho testimony indicated that
east of Ambherst there was little or no fog, and that this fog was
encountcied suddenly, and that for this i1eason they left 16 to the
man on the locomotive, he was the only man that knew when he
encountered fog Refeiring to the testimony ol one ot the engme-
men, wherein he stated that he operated his train at normal speed
unless he found that he had missed a signal, M1 Ingalls stated that
unless & man knew the road, every mnch of 1t, he had no license to
1un 60 miles an howr n a dense fog, but that the men on the tiains
wmvolved were absolutely competent, and knew every signal on the
road With respect to tests conducted fo1 the puipose of deteimin-
ing whether or not the men obseived signal indications, Mr Ingalls
stated that the instructions were that they should be made with
reasonable frequency, pireferably every 60 days, in whatever manner
the judgment of the division officer indicated was best, that they
must exerlcise great caution not to fix up a tiap for the enginemen,
and that they must not malke the tests at any point where they might
endanger life 'While the trainmen were not infoimed of these m-
structions, nevertheless tests were not made at dangerous pomts,
such as raihioad crossings, for fear that the employees might thinlk
the derail was open, which might 1esult 1n ticuble, neither would a
Light be flashed suddenly 1n a man’s face, or a switch stand be turned
mn such a manner as to indicate that the switch was wrong, although
the switch really was 1n the proper position, nor a home signal be
placed m the danger position with the caution signal indicating
clear, 1n fact, all tests are to be made under such conditions as might
be encountered by the employees on any tiip made by them Mr
Ingalls further stated that he had a record of 8 efficiency tests with
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respect to the obscivance of signals made duiing the last 30 months
m which Engmeman Hess was involved, in each of which he had a
perfect 1ecoad  Mi Imgalls fuither stated he personally knew that
within 12 months every tiain on the lines west of Buffalo had been
checlked by a vompetent man to see that a speed of 70 miles an hour
had not been exceeded between any two stations, and in the past year
no 30-day peiriod had passed without atfention bemng given to the
matter, particularly on the Toledo Division M1 Ingalls fuither
testified that the chief instructions to flagmen aie contained in the
book of 1ules and that in addition they aie given special mstructions
with 1espect to different situations Torpedoes are seldom used, m
such a case as was shown to have existed on the might of the collision,
when all the main tiacks were blocked by this accident, and 1t was
Jmown that trains would be theie for some time, torpedoes aie used
Under ordinaiy conditions, however, torpedoes, 1f placed on the
tiack, are taken up Mi Ingalls stated that he consideied the n-
discriminate use of toipedoes i automatic signal territory Lo be an
element of danger rather than of safety, saying that a gieat many
trains ale 1, maling a gieat many stops, and when a man gels an
automatic signal thai shows the tiack to be cleai, and he knows 1t
to be clear, and he then 1uns over toipedoces, he soon begins Lo pay
no attention to them Ile stated that 1f a man misses a signal he
probably will get into trouble 1 any event, regaidless of whether o1
not he 1uns over torpedoes M1 Ingalls further stated that he felt
that 1 this mstance the flagman complied literally with the rules,
although, 1n view of what had happened, 1t would be easy to say that
he should not have returned to his tiain  Relative to Whethel o1
not greater safety would be obtained by following the method of
flagging as uged on the lines east of Buffalo, he sa1d that the operat-
g methods and conditions are so 1adically different that he did not
thinkk any [air compauson could be made On the lines west of
Buffalo there are two tracks for each diiection, and they give a tiain
whichever track 1s free for use, while on the lines east of Buftalo
there ale also two tiacks fo1 each direction, but one 15 ordmarily
used for freight tiaing and the other for passenger tiains Undex
the system of operation on the lines west of Buffalo, 1f the flagman
remained out every time a passenger tiain stopped he might wait
20 or 30 minutes and then along would come a train which they would
not want to have stopped with a fusee or torpedo, especially 1n a fog,
for the puipose of allowing the flagman to get on and nide Tle
stated, however, that the greatest danger to the train was during the
time the flagman was 1eturmng to his train after having been recalled

A statement submitted by General Superiniendent Ingalls, cover-
1ng the teriitory under his jurisdiction, showed that for a peuod of
two years, endmg March 1, 1916, there had been conducted 1,203

P}
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clficiency tests to ascertain the obeecivance of signals by enginemen,
and 1,160 tests as to propel {lag protection These tests 1esulted
the failme of 12 enpgimemen and 4 flagimen 1o meet all the 1equite-
ments of the 1ules  Duiing the same period there wele 12 instances
1eported i which enginemen had overrun signals, and 7 instances
in which flagmen had failed propeily to prolect their tiains

An examination of the evidence n this case disclosed that while
¥lagman Beach would undoubtedly have been able to go back a much
greatel distance 1f he had not retuined to his tramn when 1ecalled,
and he might have been out far enough to wain the engineman of
t1a1n second No 861n time Lo avert the collision, nevertheless he com-
pled with the flapging rule, and {ollowed the customary practice m
effect 1 his tetnbeny  In this connection 1t 1s noted that Flagman
Beach thiew oft a Iighted five-munnte fusee as his t1ain slowed down
approaching Amheist As tiains fust and second No 86 passed the
last station west of Amheist about s1x minutes apait 1t 18 probable
that the fusee had entirely burned out before train second No 86
reached the pont wheie 1t had been thiown off

In view of the fact that the danger [rom 1ear-end collisions 1s
greater when a {lagman 1s 1etuining to his liain, incieased safety
would be provided 1f the practice weire changed so as to 1equue that
when a {lagiman poes back to protect the 1ear of lus train he shall not
be recailed, at least 1 foggy o1 inclement weather

In order to determine the cause of this accident, careful considera-
tion has been given to the testimony parficularly the statements of
the towelman who was on duty at Amheist and the engimeman of
tiain second No 86, and 1n addition, on Apiil &, 4, and 5, the Com-
mission conducted a thoiough investigation and made comprehensive
tests of the mterloclung plant and the block signals concerned

The mvestigation disclosed that, prior to the airival of tiain first
No 86, all tiack crcwits, signals, and indicators were woilking
properly  Distant signal 872 and interlocking signals 39 and 40
were 1n horizontal position and the 1oute was clear for a thiough
movement on track 2, track indicator 40 being 1n cleal position and
signal indicator 39-40 being 1n hoiizontal position

Upon tho ai111val of tiain first No 86 at s1ignal S92, the appioach
mdicator and annunciator i the tower operated pioperly, and, ac-
cording to the toweiman’s statement, he reveised lever 40 and mndi-
cator 39-40 assumed 1ts 45° position, this mdicated that either or
both signal 40 and distant signal S72 had moved at least 5° from
horizontal position In the inteival between the time train fiist No
86 passed signal S92 and arrived in view of signal S72, srgnal 40
and distant signal S7 2 retuined to horizontal position, as train fiist
No 86 recerved a caution indication at the distant signal and a stop



30 INTERSTATE COMMERCE COMMISSION

mdication at the home signal In view of the fowerman’s state-
ment that both indicatois 40 and 39-40 weie 1 hovizontal position
just priot to the cleaiing of signal 40 the second time, the track relay
for the seetion 1n advance of signal 40 must have been open at this
time, due to some unknown cause, necegsarily involving a farlme of
the tiack cuicmt  ITowever, this trouble, 1f any existed, whatever 1ts
cause, must have disappeaied immediately, for the 1cason that when
the towerman restoied lever 40 to noimal position, track indicator
40 assumed 1ts clear position, indicating that the tiack relay for that
gection was then properly picked up, and when lever 40 was agan
reversed signal 40 cleaied as 1n noimal operation

The statement of Towerman Einst that he found lever 40 was not
latched n reverse position when tran fiist No 86 came to a stop
and whistled for the signal may explamn why signal 40 was not
cleated propeily the first time;, o1 did not 1emain clear for tian
first No 86, fov the 1eason that 1f the lever was notl thiown entiely
ovet 1o 1e1e1se position and was lefl on the quadiant more than 2}
inches flom 1eveise latching position, or, 1f 1t was thiown entiely
over and then bounded or woiked back, signal 40 cither would not
clear at all o1 would not remain clear  But 1 tlus occuried, 1t could
have had no effect upon the tiack relay for the section 1 advance
of signal 40, nor upon the tower indicator 40, and whale, tf the tiacl
relay did open, as stated, the signals and indicators would have
operated as described, theie was, so far as known, no condition ex-
1sting which should have opened the tiack 1elay ieferred to It
1s appavent, therelore, that unless some temporary abnormal condr-
tion existed, which 1s not believed to have been Lhe case, the lraclk
1elay foi the section 1n advance of signal 40 did not open, and 1t
seems probable that Toweiman Ihinst 1s 1 erior 1egaiding the
opetation of tower ndicator 40 The fact 19 also clenrly e<tablished
by the toweiman’s own statement that he did not properly opeiate
lever 40 the fiist tume 1 order to clear signal 40 for train fiist No 86

The nvestigation disclosed that theie was no necessityv for stop-
ping tramn first No 8G at signal 40 The [mlwe propeily to clear
that signal 1esulted 1 causimg an unnecessaly sbop, and while 1€ 18
tiue that this nnnecessary stop led up to the condition which ien-
dered this accident posgsible, tiain first No 86 was stopped at a
pomt where theie might be n good 1eason for stopping that pairticu-
lax tian af any time, and wheie undoubtedly other trams aze fre-
quently stopped It 18 obvious, therefoie, thal the question of
whether o1 not lever 40 was propetly manipulated has no beaing
upon the direct cause of this acadent Automatic signals S92 and
572 ae provaded and arianged to furmish protection fou a t1an
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standing 1 the block under just such ciicumstances as existed mn this
mnstance

According to the statements of the engimeman of tram second No
86, the signal mdications recerved by him at signals S92 and S72
weie both clear, but as tram first No 86 was still occupying the blocl
west of signal 40 this would necessitate a false clear operation of the
home automatic signal 872 The towerman stated that just prior to
the clearing of signal 40 the second time for tramn first No 86,
signal mdicator 39-40 was 1n 1ts horizontal position, therefore, both
inte1loclung signals 39 and 40 and distant signal S72 must have
been 1n hoiizontal position, and this would mdicate that signal S72
was worlaung properly at that time Moreover, when the signals wete
mspected shoitly after the acerdent occurred, distant signal S9 2 and
both home and distant signals 87 2 were found 1n horizontal position,
giving proper caufion and stop indications i view of the conditions
existing, and after the wreckage had been cleared away and the
track 1epaned these signals operated properly without any adjust-
ments or repairs being made to the signal circuits or apparatus

Tests made by the railicad company within a few houis after
the accident occurted failed to disclose any abnormal condition of
the signal syslem or interlocling plant, or any cause which might
have led to failures either of the tiack circuit for the section mn ad-
vance of signal 40 or of the automatic signal 872 A careful and
thorough test of all featwies of the interlocking plant and the auto-
matic signal system which weie 1 any way conceined 1n these oper-
ations, made on April 3; 4, and 5, demonstrated bevond question that
all the apparatus invelved was mm proper working condition at
the time this examination was made

This acadent was due to one of two causes FEather the automatic
signals Tailed to operate as intended, and displayed false clear mdi-
calions, or the engimeman of train second No 86 failed to observe
and obey the cantion and stop indications propeily displayed by
those signals

The mnvestigations and tests disclosed that unless some temporary
abnormal condition existed immediately before the accident occuried
there was nothing which could have caused such a false clear failme
as would be necessa1y to display the clear s1gnal mndieations whach,
according to the statement of the engineman, were displayed for
tram second No 8G, the possibility that any such abnormal condi-
t1on existed 15 exceedingly remote

The conclusion 1s therefore 1eached that the engineman of tramn
second No 86 must have been mistaken regaiding the signal indica-
tions displayed, due either to his failuie to see the signals or to read
the mdications propeily, on account of the dense fog and the speed
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at which his tiam was running, and 16 15 believed that this acedent
wag caused by hig failure to obseive and obey the caution and stop
signal indications displayed by signals S92 and 872

On the night of Apnl 4 observafions were made for the purpose
of determining the pomnt neatest to the signal at which an engine-
man of an appioaching train could see the red and green lights of
stop and caution signal mmdications, as well as to ascertamn whether
or not 1t was possible, with the signal aims 1n hoiizontal position,
to see the wlute hight from the signal lamps shining beneath the
signal-biade castings ‘These observations weie made fiom locomo-
tive 4875, headed east on li1ack 2, the weather being clear and the
mghi darle It was found that with the fioni end of the locomotive
practically opposite the signal pole both red and green signal lights
could still be clearly scen With the locomotive standing n that
position at signal S92 the following measmiments were taken

Dhstance Tiom engineman 1o point on iiack opposite cenier of signil pale,
35 feet 9 mches

Ihslance fiom engineman’s eye to center of dislant signal 1oundel, 16 feet
9 1nches

Ihstanca flrom cngmemanr s eve to center of home sigral 1oundel, 2 leel
§ 1nchoes

When the locomotive was moved forwaid and 1eached a position
where the engineman was abont 13 feet west of sipnal 592, the first
ghmmer of white light between blade casiings and signal lamps
could bse geen, the red and green indicaticns bemng entiiely obscuied
at that pomt, and when the engineman was appioximately 7 feet
west of the signal the white lights could be distinetly seen The
distance between lens of signal lamp and signal roundel at signals
592 and 872 varied from 13 to 23 inches

Measuiements which were taken at signal 872 disclosed that at a
pomnt 38 feet 10 mches west of the signal the red and green lights
could still be plamnly seen, at 19 leet the wmte hght between lamp
and blade casting could first be seen, and at 8 feet 10 1nches the white
hght could be seen clearly The locomotive was run past this signal
at low speed, and 1t was noted that just before passing the signal
1t was possible to obtain a very brief ghmpse of the white light he-
tween lamp and blade casting However, 1t 1s believed that even at
low speed this flash of light was not sufficiently distinet to be ae-
cepted by an engineman as a clear signal indication

Engmeman Hese 15 49 years of age e entered the service of this
railroad as fireman 1n 1887, and was promoted to engineer 1n Janu-
ary, 1892 The more serious entries against his service record are as

follows

January, 1900 Suspended 2 weeks for 1unmng bloch at LeCaine

Apul, 1902 Suspended 7 days fo1 rummung by Danbuiy contialy lo ns orders,
wnch he had fo1gotlen
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Mlay, 1908 Suspended 15 days for 1unning automalic signal 198-2

May, 1010 Suspended 20 dajys for runmng one-aim signal 1 blodk position
at Obeilin

Decembel, 1915 Suspended 10 days for stiiking 1eal end of tiam No 9 at
T'oledo station

Between October, 1913, and the day of the aceident Enginemaa
Hess had been mvolved m 8 efficiency o1 suipiise tests, m each of
wlach s per formance was perfect

The evidence indicates that M1 Hess 1s an experienced and compe-
tent engineman, that he had had adequate rest, and at the time of
the accident was in the best of health and that his mind was fiee
hom woiry and outside care  The only apparent explanation, there-
fore, for his failure to heed the signal imndications 18 that he became
lost 1 the dense fog which prevailed in the viemity of Amheist

The record of this accident, together with a careful consideration
of the accompanymg tabulation showing accidents mnvestigated mn
connection with which employees have failed to observe and ohey
signal indications, buings forcably to mind the fact that the iules
1elative to speed permitted during foggy weather are m many
mstances mdefinite and vague

It 15 appmient 1n this mstance that the provisions of 1ule 551 were
not observed, and the high rate of speed at which train second No
£6 was running, 1n view of the fog and the short distance at which
signal mdications could be distinguished, was one of the proximate
causes of this acaident If Engmeman Hess had been running his
tiamn at 1educed speed, as 15 evidently contemplated by rule 551
mstead of 1upming at noimal speed, and even malang up time,
all probability he would have been able to read the signal mdications
properly and this aceident would have been averted Not only tiam
gecond No 86 made up time 1n the fog, but all three of the fast tanins
mvolved 1n this accident made up time duiing the might, and the
testimony of practically all of the employees clearly indicates that
fopggy weather malkes no difference m 1espect to the 1ate of speed at
which trains a1e run It 1s clearly shown, also, that the operating
officers charged with the responsibility of knowing that safety 1ules
and 1equirements aie observed, were peifectly lamiliar with the
fact that trains not only 1un at normal speed but male up time n
dense fogs

The requirements of safety in tramn operation are not properlv ful-
filled unless rules promulgated for the purpose of providing safety
are stiictly observed by employees and rigidly enforced by thaosc
tuthority

In the present case, while those charged with the operation of
trains 1ssued rules and instiuctions which they consider sufficient to
provide adequate safeguards in foggy weather, yet no mnstance was
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disclosed where any check or observation had even been made to 1n-
sure that 1ule 551 was complied with, i fact, the evadence justifics
the conclusion that those in chaige must have known that irains
were continually bemng operated at the same rate of speed in fop as
i clear weather

While 1t undoubtedly 1s true, as slated by M1 Itlliott, that the real
bases of safe 1unming 1s the signal mndication, and density of fog
would not enter mnto the question 1f the signals weie obset ved, neve-
theless, when the signals are obscuied by fog o1 stoim, and the 1ange
of vision 18 correspondmgly Iimited, 1t 15 manifest that the pessibility
of an engineman missing a signal 1s greatly inci1eased, and the prac-
tice of permtting fast trams to 1un at normal speed under such
conditions constitutes a grave menace to the traveling puble

Dwming loggy o1 stonmy wealher, when signal indications can be
seen but a short distance, positive and definite mnstinctions should he
given prohibiting the running of trans at high speed

Acadents such as this may be expected to occur unless those
chairge of the operation of this propeity at once take steps o see to
it, by sueh check, obseivations, and other means as may be found
necessaly, that speed 1s materially reduced in fogey weather

The following 1s a tabulation of aceidents investigated since July,
1911, wheiein employees have failed to obey fixed signal indicalions

-
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Date Railroad Location
1914
Jan 29 | Pennsylvama Conemaugh, Pa
Mar 22 Cleveland, Cmannatn Chi | Indianzpolis, Ind
. cago & 5t Loms
July 17 Virgiman Tairmount FPark, Va
1914
Jan 1 C,hlmgo Burbnglion & | Liberty, Mo
Moy 17 | Bap Pegro Tos Angeles & | Los Angeles, Cal
| Salt Lake
New Yok, New Haven & ' Aflanlic, Mass
TTartlord |
Nov 24| Southern Salisbury, N C
Dec 17 ! Baltimoere & Ohio Felton, Pa

|
Dec 28 | Delaware Lackawanno &

W estern
1016
Feb § BSouthern Iaclic
|
Teb 7| Chicago & North Western

Feh 22 | New York, New Haven &

Hartford

Slateford, Pa

Tackson, Utah
Dunlap, Iowa
Mil{ord, Conn

|
Kind of acel
dent

en
Derailment

Collision,
CTOYSITLY

Collision, head
end

do

‘ Callision, rear
side

CDll]dlotl, rear

[0t
do

|
Collision, rear-

Number of per

Killed

50n8— 1
‘ Weather
condiilons
n_ |
Jured ! |
I
v | Fog \
|
5 Clear
91 ‘ do
| I
1G5, de |
4 Clouds
23 Clear
38 do
22 | Fog
9 | Clear
1| Fog
2 | Clear
}
266 do

Cause

Failure of enmimeman to obey signal wmdieations failure of condueto
and [lagman to protect tram
Tailure of engineman properly to obsery o and chey signal indications

Failure of motorman 1o obey signal indicalions at crossing

Falure to heep tron clear of superior tramn fallure ol enginenan o
obey sienal mdications
TFailure of yard crew 1o heep locomolave clear of first-class lvam wnd
observe and be governed bv automalic »ignal mdications
Yaulure of en_ineman 1o obserye and obey c.1g'n'r:u1 mdications

Toaiure of lagman properls 1o protect tramn [alure ol engineman io
have traim nnder conirol passmg <ignal

Contributimg cayse wasfmlure ol enzmeman to obey signal imdieations
due tofog and high speed, mecomplele protection alforded by swilch
indicalor

Failure of en_meman to obey signal mdications

Cecupying mam track on time of superior tramn  failure of engineman
to obey sienal indicallons

Tailure of flagman to protect iramn  failure of enpmeman (o obey ~1gnal
mditations

T'nilure of engineman to abey sienal indications

9¢

TOETININGD JLVLSHELLNI
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Of the 31 acaidents mcluded 1n the foregoing tabulation, 1esalting
m the death of 166 per<ons and the mjyumry of 1,141 persons, there
wole 11 mstances 1n which the signals were more or less obseured by
fog, and 1n 2 of the aceidents by a blizzaid

Thig accideni again diurecls attention to the fact that competent
and experienced engimemen are not infallible, and that even a modern
and complete block-signal system does not aflord absolute protection
rgamst disastrous collisions, with their consequent loss of hife and
destinciion of property As has been stated i previous reports,
when tiamns a1e operated at high speed while the weather 15 so thick
and fogey that signals can be seen a digtance of only a few fect, no
system of 10adside signalg can provide that measure of protection to
which the tiaveling public 1s entitled 'The number of serious colli-
siong which have oceuried within the past five years, due to engine-
men failhng to observe and obey roadside signal indications, demon-
strates how imperative 15 the need of some device that will supple-
ment the human element and assome coniiol of the tiain in case the
engineman Tails properly Lo conirol his train

It 15 not 1easenable to expect that devices of this chaiacter ¢
be fully developed by privale enteaprise to meet all of the exacliry
requirements that mav be laid down for an ideal antomatic speed=
control system  As was stated in the last annual report of this divi-
sion, ¥ tho foundation of any antomatic t1am-control system must be
an automatic train-stopping device, and 1t 13 vital first to develop
the train-stopping device itsell in all essenfial featuies to a high
state of 1eliability and efficiency When this foundation has been
established, speed-control featuies can be added, o1 such other 1c-
finements ag may be desnable or necessary to provide for special
operating conditions and 1equirements ” Many automatic tiain-stop
devices have been devised, several of which have been bionght to a
comparatively hagh state of practical development, and which, 1f
installed and used for the purpose intended, would undoubtedly
mne1ease the safety of railroad operation 1If the 1atlroads aie to ful-
fill their obligations to the tiaveling public, steps should be taken at
once to avail themselves of such devices and actively to assist in then
fm ther development

It 15 to be noted that the rear ca1 of train fiigt No 86, 1n which all
but two of the fatalitics occurred, was a modern steel car bwlt in
1914 Tt 1s thought that the collison between tiains first and second
No 86 resulted 1mn no great damage Lo this ear, and that but few
passengers were lilled in this colhsion Tt 1s believed that when
tramm No 25 stiuck the wooden club car, with steel under frame ends,
the force of the impact cariied one of these steel end castings length-
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wise through the steel superstructure of coach 874, causing the greater
number of deaths and serious 1njuries

i

ILLubinaloN No 4 —bhowing damaged condition of locomotive 4851 of tinin second No
86 after Lemoval f1om wiechage

This conclugion 1s borne oub by the fact that, as shown 1 1llustia-
tion No 4, locomotive 4881, hauling train second No 86, was not sexr1-

Pt . ? 5 e

ILLusirArioN No 5 —Showing damaged condition of locomotive 4813 of tialn No 23
nftel 1emoval f1om wieckage

ously damaged , by 1llustiation No 5, showing the sci1ously damaged
condition of locomotive 4813, havling tiain No 25, and by the furthex
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fact that the undeifiame of steel coach 874 was damaged for a dis-
tance of only about 15 feet, evidently by the force of the fi1st collision,
while the entite superstiucture was torn away and demolished when
train No 25 ran into the wreckage
Respectfully submitted
H W Briwar,
Chlaef, Dhesion of Safety
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