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INTERSTATE COMMERCE COMMISSION 

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

A P R I L 25, 1916 
To fJ H I ; Coaniis&iox -> * 

On Maich 29,191b, tlieie was a feai^fiid collision on the New Yoik 
Cential Railioad neai Amheist, Ohio, between^ tv,o passcngei tiains, 
the wreckage fiom which obstiucted an ad]QinVng tiack and was, 
stiuck by a passengei train l mining m the opposite dnection This^ 
accident lesulted in the death of 25 passcngeis, 1 employee on duty, 
and 1 othci person and in]my to 37;passengeis-, 3. employees, and 7" 
othoi pel sons * 

A public heaung was held in Cleveland, Ohio, on Maich 31 and 
A p u l 1, 1916, and the Public Utilities Commission of the State of 
Ohio, which I U S then engaged in an investigation on its own initia­
tive, was invited to and did paiticipate in this hearing As a lesult 
of the investigation as to the cause and natme of this accident the 
following repoifc is lespectfully submitted 

The accident occuned on the Toledo Division of the New Yoik 
Central Railroad at a point about 1 mile west of Amheist, Ohio 
The line at this point has three mam tiacks, and the gencial duection 
is east and west The tiacks numbered from noith to south are 3, 
2, and 1, tiack 3 being used by westbound tiains, track 2 by high­
speed and track 1 by low-speed eastbound tiains The movement 
of trains is governed by time-table and an automatic block signal 
system The signals governing eastbound movements over this line 
are located on the south side of the tiack on biacket poles, the right-
hand doll, oi shoit mast, cariymg the signals foi tiack 1, those foi 
track 2 being on the left-hand doll, the anangeincnt of tracks and 
locations of signals being shown by the accompanying diagram 

Located about 1 mile west of Amherst station is Amheist mtei-
lockmg towei, at which point the four-tiack section fiom the east 
conveiges into a thiee-tiack section which extends westward The 
mteilockmg plant at this point compuses a 40-levcr Saxby & Farmei 
uiteilocking machine having 32 working lovers The tower is equipped 
with approach indicators and annunciators, track and signal mdi-
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catois, screw releases, and electric locks The plant is provided with 
appioach and loute locking The signals of the interlocking plant 
are of the upper quadrant type, normally displaying stop The top 
and middle arms are power opeiated, giving indications m thiee 
positions The bottom or callmg-on arms and dwarf signals are 
mechanically opeiated, giving indications in two positions All sig­
nals, both automatic and interlocking, aie equipped with long-time 
oil-burning lamps and at night display red for stop, gieen for cau­
tion, and white for cleai 

Located 1,178 feet west of Amheist tower are the home interlock­
ing signals governing eastbound trains These signals are mounted 
on a bracket pole, each of the two dolls bearing three blades, the 
signals on the ught-hand doll governing track 1 and those on the 
left-hand doll governing track 2 The top blade governing tiack 2 
is signal 40 and is controlled by levei 40 m the interlocking towei 
This signal governs through movements on tiack 2 , the middle arm 
is signal 39 and governs the crossover movement from tiack 2 to 
tiack 1, while the bottom arm is known as the calhng-on aim and is 
used foi low-speed movements 

The two automatic signals involved in this accident aie signals 
S7 2 and S9 2, the former being located 5,449 feet west of the inter­
locking signal 40 and the lattei 7,G89 feet farther west These sig­
nals are of the two-position, lower quadrant type, the top blade being 
the home signal and the bottom blade the distant signal for the next 
automatic home signal m advance, the distant blade on signal S7 2 
also being controlled through interlocking signal 40 The home in­
terlocking signals in normal position and two views of the automatic 
signals, displaying stop and caution indications, aie shown m illus-
ti ation No 2 

When a tram approaches Amherst on track 2 and passes signal 
S9 2, an indication is given in the tower by the approach indicator, 
and the approach annunciator also sounds 

When the track between signals S9 2 and 40 is clear, and the route 
thiough the interlocking plant on track 2 is set up and fiee, both the 
home and distant arms on signal S9 2 are m clear position, and home 
signal S7 2 is also cleai The distant arm at S7 2 remains m caution 
position, however, until lever 40 in the ton er is reversed and signal 40 
clears to 45° or 90° position, then distant signal S7 2 also assumes 
clear position 

Signal indicator 39-40, located in the tower, is normally m hon-
zontal position, and in that position indicates that signals 39, 40, 
and distant signal S7 2 aie all in horizontal position In the train 
movement described, when either signal 40 or distant signal S7 2 
has moved approximately 5° from horizontal position, the contiol 
circuit for indicator 39-40 is broken, and the miniature semaphoie 
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on the indieatoi assumes its 45° position, which indicates that signal 
40 and distant signal S7 2 haie staited to go to cleai position This 
indieatoi is lestored to normal position when signal 40 and distant 
signal S7 2 lesume holizonLal position, and either the tiack lelay foi 
the tiack section m advance of signal 40 is deeneigized oi a screw 
lelease in the towei is opeiated 

The noimal position of tiack indieatoi 40 is 45° below honzontal, 
indicating that the tiack between signals 40 and S5 2 is unoccupied 
and switch 17 is noimal When the tram passes signal 40 the tiack 
indieatoi goes to hoii7ontal position and leinains m that position 
until the tiain has passed signal So 2 and level 40 has been lestoied 
to noimal position 

The tiack fiom Amheist towei westwaid to Veimilion, a distance 
of 7 miles, is stiaight In the \icmity of the accident theie is a 
gi ade of 0 3 per cent ascending eastwaid 

The tiains involved in this accident weie the hist and second 
sections of passengca tiain No 86, running eastwaid on track 2, 
and passengei train No 25, liinnmg westward on tiack 3 

Turin mst No 86, limning fiom Chicago, 111, to Pittsburgh, Pa , 
was diawn by locomotne 4871, and was in charge of Conductoi 
Bunnell and Engmeman Leonaid It consisted of the following 
cais, in the oidei named 

Car Construction 

1 

Yeai 
biiilt W eight 

Length 
o\ei 

buffers 

5282, Baggage 
37o6, postal 
Camia, Pullman 
Pluhipston,P ullinan 
Trotwood, Pullman 
Lesno, Pullman 
RushviJls, Pullman 
Mahomet, Pullman 
188, club ear 
871, coach 

W ood 
All steel 

do 
do 
do 
do 
do 
do 

Steel undername 
All steel 

1903 
1914 
1911 
1912 
1911 
1916 
1911 
1014 
1002 
1914 

Founds 
74,900 

133,600 
154,000 
151,850 
152,600 
lo l ,000 
152,600 
lo2,100 
137,000 
143,900 

n in 
63 0 
64 6 
81 10 
91 10 
Si 10 
SI 10 
81 10 
81 10 
70 2 
79 0 

This train left Toledo, Ohio, at 1 4 3 a m , 8 minutes late, and 
passed Vermilion, the last open telegraph office, 67 67 miles east of 
Toledo, at 3 0 3 a m , 1 minute late Approaching AmhersL towei, 
distant signal S7 2 was found in the caution position, the speed of 
the tiam was iccluced, and the tiam wras biought to a stop about 3 1 3 
a m at a pomfc appioximately 2 0 0 feet west of interlocking signal 
4 0 , west of Amheist tower, on account of the signal being m the stop 
position The engmeman sounded the whistle calling foi the signal, 
and the signal was cleared When starting, the locomotive slipped 
and stalled and it was necessary to take the slack in the tiam This 
w as done and the tram staited and had proceeded about six oi seven 
car lengths when it was struck by tram second No 86 at about 3 18 
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Tiam second No 86, imming from Toledo, Ohio, to Cleveland, 
Ohio, was diawn by locomotive 4881, and was m cluigc of Conductor 
Kellei and Engmeman Hess It consisted of the following cais, in 
the oi dei named 

Cii 

T b m Pul lmin 
Oi llio, Piillnni) 
102?, coich 
lfoG coacli 
1913, coich 
5567 l)lg(,Hf,0 
G04-I, cxpiess 
3112, b ^ n f e 51G1, blgRî L 
661 bn,pie!e 
MompliLld, I'lJImiD 
Glontoid Pnllmin 
HutliL-rjrlen, Pnl l tmn 

Conjunction 

All steal 
do 

do 
do 
do 

Steel undei P nnc 
ood 

do 
do 

Ml stool 
do 
do 

Yeai 
built 

Mil 
iei3 
1006 
i8<w 
1907 
1S92 
1913 
1100 

im 
1901 
1911 
1911 
1913 

V. ei?lll 

Pou.mli 
11(1 800 
118,000 

91,000 
70,800 
04 0„0 

eo.ooo 
63, 100 
7j,50O 
88,000 
03,100 

1I2,<JC0 

ljo M O 

lol,100 

I ensitli 

Ijuffeis 

/ ' / I B 
81 10 
SI 10 
09 8 
61 
CO 

41 
0 t 
0 

61 10 
63 2 
81 10 
81 0 
SI 1 0 

This tiam left Toledo at 1 56 a m , 21 minutes lato, passed Ver 
milion at 3 09 a m , 7 minutes late, and while Imining ,it a speed of 
between 50 and 60 miles pei houi collided with the leai of tiam hist 
No 8b at a point about 700 feet "west of interlocking signal 40 

Tiam No 25, known as the "Twentieth Centiuy Limited," en 
loute fi om New Yoik, N Y , to Chicago, 111, T \ as diawn by locomo 
tne 4813, and -was in chaige of Condnctoi Buike and Engmeman 
Eoboitson It consisted of the following cais, m the oidei named 

fllOTiside club c\r 
!Casl \ i<m , Pullman 
lalhouii, Pul lmin 
Cociuill, Piilllinn 
Ctiild^old Pullman 
Spu\ ten D U J M ] , Pullman 
Green Island, Pullman 
r a m h a m , observation L u 

toiistuietion 

A l l steel 
do 
do 
do 
do 
do 
do 
do 

I 

Y c i r 
built 

1912 
1911 
1016 
191b 
191d 
1911 
1014 
1911 

Weight 

Pounds 
li2,100 
lo3,700 
lo3,500 
l i3 500 
la2,OO0 
lo7,700 
1J3, 700 
119.000 

I ength 
over 

buHeis 

It m 
80 81 
81 
81 
81 
81 
SI 
81 

This tiam loft Cleveland at 2 34 a m , i minutes late, passed 
Amheisfc toner, 32 5 miles west of Cleveland, at 3 18 a m , about 2 
minutes late, and while running at a speed estimated to have been 
between 50 and 60 miles pei hour, collided with the wreckage from 
the collision of trains fiist and second No 86 which obstructed 
tiack 3 

The locomotive of tiam second No 86 raised the leai end of the 
steel coach, the rear car of Lam first No 86, telescoping it foi a dis­
tance of about 10 feet The foiward end of the coach was foiced 
under the leai end of the club cai and the impact pushed the club car 
to the north onto track 3, piactically at light angles with the tiack 
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The locomotive of tiam No 25 practically cut the club cai m two, 
foicmg one end of it westwaid, and through the supeistiucture of 
the steel coach, destioymg the entne supeistiucture of the coach 

Tiam No 25 was deiailed by the collision with the club car, the 
tiam continued on the roadbed, overturning several of the cais in 
nam second No 80, finally coming to a stop w ith jts locomotn e about 
700 feet west of the point where it fhst struck the club car The 
locomotn e and the first seven cars of tram hist No 86 and the tw o reai 
cais of tiam second No 86 remained upon the lails and weie piac 
tically undamaged The condition of the wreckage indicates that 

If LU s 1 JIATION No 3—Geneial view oi wieclE, looking wost 

the greatest damage and loss of life was caused by train No 25 
colliding with the wieckagc Illustration No 3 is a geneial view 
of the wreck 

At the time of the accident the -weather was veiy foggy The 
maximum speed peimitted by passenger tiams on this division is 70 
miles an hour, but during foggy or bad weathei the speed afc which 
ti ams aie to bo run is governed by special time-table rule 551, which 
reads m pait as follows 

Enginemtm aie specially cautioned if any difficulty with lrmclimeiy tem-
pcnauly withdraws attention iiora tonslint lookout ahead, oi weathei condi­
tions make obseivation of signals, oi warnings in any way doubtful, that they 
must at oneo so legulate speed as to make tiam piogicss entirely safe 
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The mles goTeining piotection of the reai of a tiam by a flagman 
aie in pait as follows 

99 When a tiam stops 01 is delajGrl mulct oiicumislaiices 1 1 1 winch it may 
be cnoitalcen lij anothci ttani, the flagman must go back immediately with 
stop signals a sufficient distance to ln&me full piotecLion When lecallcd, he 
may letuni Lo Int. tiam, fit si placing two toipcdocs on the mil when the con 
ditions lequno it 

100a If an appicaching tiam on the same tiack is within sight oi healing, 
tlio flagman must icmain until it amves 

Toweiman Ernst stated that he had been woikmg at Amhcist 
towei hie nights and that on the morning ol the accident the last 
tiam which passed his towei on tiack 2 ahead of tiamfiist No 86 was 
an extia at 2 05 a m Eioni 2 05 a m he was engaged in leading 
until about 3 10 a m , at which time the anmmciatoi sounded foi 
ti am iiist No 86 He immediately w ent to his inteilocking machine, 
looked aL the mdtcatois, saw that tiatk mdicatoi 40 was cleai, indi­
cating that the block was cleai, he then pulled lei ei 40 o\ ei to cleai 
signal 40, at the same time he again looked at the mdicatois and saw 
signal mdicatoi 39^0 cleai, indicating that signal 40 had gone to 
the piocecd position He then returned to his desk and sat down 
Aftei a few minutes the dispatchei called him on the telephone and 
asked him if tiam fiist No 86 had passed, and at about that time he 
heaid tiam fiist No 86 sound the whistle for signal 40 He immedi­
ately went to the mteilockmg machine and noted that both tiack mdi­
catoi 40 and signal mdicatoi 39^0 weie m the honzontal x^osition 
and also that the latch on signal leiei 40 was not piopeily seated by 
about three-quaitcis of an inch He at once testored the lciei to 
normal and again leveiscd it, both mdicatois then going to the cleai 
position, tiam fust No 86 immediately sounded the wdnstle signal to 
lecall the flagman The toweiman stated that about a minute aftei 
he cleaied the signal the second time foi tiam Hist No 86 the anmm­
ciatoi sounded foi jaain No 25 He then cleai ed the signal foi that 
tiam, and it passed his towei between 3 17 and 3 18 a m The hist 
mfoimation he had that theie had been an accident was when he 
saw a flagman coining back w ith a lighted fusee in his hand At that 
time the weathei was so foggy that he could see the lighted fusee a 
distance of only about a hundred leet Toweiman EmsL stated that 
on two pievious occasions at othei mteilockmg towcis he had experi­
enced similai difficulty with a signal going back to the stop position 
aftei it had been cleared, but in each of those instances the occmience 
w as satisiactoi lly explained as coming fiom outside causes He could 
offei no explanation as to why the signal had not cleai ed piopeily 
when he fiist thiew leiei 40 over, and he thought it had cleai ed until 
he hesucl tiam hist No 86 whistle foi the signal 
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Engmeman Leonard of tiam fust No 86 stated that he hist noticed 
fog at Ceylon, about 15 miles west of Amherst, and as he pioceeded 
eastward its density incieased, m the ncinity of Amheist the sig­
nals could be seen a distance oi only about 200 feet He stated that 
as he appioached Amheist he found signal S7 2, the distant signal 
for home interlocking signal 40, in the caution position He lmined1-
<itelv ieduced the speed of his tiam and at the same time sounded a 
blast of the engine whistle, calling for the signal, then dufted along 
and stepped his tiam about 200 feet west of the mteilockmg signal, 
and again sounded the engine whistle Aftei the tiam had been 
standing about half a minute the signal cleaied, he called in the 
flagman, staited the tiam, and stalled He then took the slack and 
again staited, and had moved about six oi seven cai lengths when 
his tram w as stiuck by tiam second No 86 The lust shock w as fol­
lowed a few seconds latex by a second shock, which was caused by 
tiam No 25, on track 3, colliding with the wreckage Howeiei , he 
stated that ho did not see tram No 25 until ]iist as the lear end 
passed his locomotive He estimated that he used about three 
minutes in iimnmg l iom the caution signal to the home signal 
on account of the fog, being unable definitely to locate the signal, 
and that his tiam was stiuck about thiee minutes aftei it lust came 
to a stop 

Engmeman Leonaid stated that 10 oi 15 minutes can geneially 
bo made up on the schedule of this tram, regaidless of fog condi­
tions He stated, howevei, 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 running undei a caution signal He stated that in his 
opinion, undei the piesent system of signaling, it is safe to iun a 
tiam at a speed of 60 or 70 miles an hour in such a fog as existed 
at Amheist, depending entirely upon signals for protection En-
gmemnn Leonaid admitted, however, that if a tram were to stop 
]ust beyond a home signal, and an approaching tiam undei similai 
conditions missed the indication of the distant signal, it would be 
impossible to stop m time to avoid a collision Engmeman Leonaid 
stated that m his 28 veais' expeiicncc as an engmeman he has never 
round a false cleai-signal indication 

Fireman Eobmson, of tiam hist No 86, stated that he has had 
about eight yeais' experience as fiieman and about two yeais as an 
engmeman He stated that he liist noticed the weathei was foggy 
when his tiam passed Ceylon Approaching Amheist, signal S9 2 
was in the cleai position and at signal S7 2 the distant aim was m 
the caution position foi both tracks 1 and 2 This signal ho could 
see for a distance of about 300 feet When the tram stopped at the 
interlocking signal, it could be seen a distance of about 200 feet He 
immediately got off and staited to go to the tower, but aftei going 
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two 01 thiee cai lengths the signal t l c i e d and he letiuned to Ins 
locomotive The engmeman then tiied to stait, but the locomotive 
slipped, aftei taking the slack the tiam was finally staited l ie 
thought that the collision occmied thiee 01 fom minutes altei the 
tiam fust stopped Fneman Robinson stated that 20 oi 25 minutes 
can usually be made up on this nm between Toledo and Cleveland, 
and that on the morning of the accident his tiam had made up all 
the time theie was to be made up In his judgment, with the equip­
ment that they had, a tiam might be urn at full speed m a fog such 
as piei ailed at Amheist at the time of the accident Fneman Rob­
inson stated fuithei that m his experience as a fneman and engme­
man he had nevei obsened a false cleai-signal indication 

Conductoi Bunnell, of tiam Hist No 86 stated that the hist fog 
he noticed was at Baybndge, about 33 miles west of Amheist, and 
fiom that pomt east it lay m banks He felt the application of the 
biakes at the distant signal, and fiom that point the tiam dufted 
down to within about thiee cai lengths of the home inteilocking 
signal, wheie it stopped at about 3 15 a m At that time he was on 
the head end of the second cai fiom the leai He got oft on the 
gioimd and saw the flagman stait back as soon as the tiam stopped 
He stated that the flagman had got back about one cai length when 
he was called in by the engmeman In staitmg the tiam the loco-
motn e slipped ind again stopped The flagman again got off and 
staited back with lanterns and fnsec Aftei the tiam had staited 
the second time he got on and had udden a shoit distance when he 
hcaid a tiam using steam appioachmg m the leai and, thinking an 
accident was likely to occiu, he pimped off and was climbing up the 
embankment when the accident occuiiccl He stated that at that 
time the w eathei was so foggy that he could not see the fence along 
the nght of way He did not believe that the flagman had lcached 
a point moie than one and one-half cai lengths fiom the leai of his 
tiam when the accident occiured Conductoi Bunnell also stated 
that ho had neiei had any oideis given him, and nothing had evei 
been said to him, as (o whether tiains should nm fast or slow dining 
a fog He stated that as a geneial thing he had not noticed any 
diffeienco m the mannei in which tiains weic inn as between cleai 
and foggy weathei, and his tiain seldom lost time on account of 
fog He fin thei stated that it w as the piactico to call in the flagman 
and wait foi lmn to letuui if the tiam had not been standing any 
length of time Conductoi Bunnell stated that the damage to equip­
ment of his tiam w as confined to the tw o leai cai s 

Flagman Beach, of tiam fust No 80, stated that when his tram 
left Toledo he saw tiam second No 86 standing at the station, but at 
that tunc it was not coupled up and he did not think it would follow 
the fiist section m less than 10 minutes He stated that he noticed 
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moie oi less fog betv, ecn Baybridge and Amherst Appioachmg Am-
heist he felt the application of the brakes and immediately went to 
the lear of the tiam and lighted and threw off a 5-mmute led fusee, 
this was thrown oft at a point about three-quarteis of a mrle from the 
mteilockmg signal He stated that when the tiam stopped he im­
mediately got oft and went back to flag He had 1 cached a point 
about one and one-half car lengths fiom the lear end when he was 
recalled by the locomotive whistle He letumed to his train and 
signaled the engmeman with the air whistle to go ahead, the tram 
staited forward, but stalled He then got off and started back again 
Aftei he had gone about a car length he heard tram second No 86 
ppproaching, apparently about a mile distant He lighted a red 
fusee and staited to run back toward the appioachmg train, and he 
thought he had leached a point about 10 car lengths from the leai 
of his train when tiam second No 86 passed him At that time the 
locomotive was using steam and running at a speed of approximately 
50 miles an hour He did not hear the engmeman of tiam 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 until he 
was passed by tram second No 86 Flagman Beach stated that the 
rear lights on his tiam weie burning and in good condition, but the 
weather was so foggy that he could see the fusee which he threw off 
for a distance of but thiee car lengths He also stated that the rule 
does not icquiie a flagman to remain out when recalled, unless a fol­
lowing tram is within sight or hearing, and as no tiam was within 
sight or hearing when he was recalled he returned to his tram, as 
was customary 

Engmeman Hess of tiam second No 86 stated that pnoi to the tup 
on which the accident occurred he had been off duty about 65 houis 
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 his tiam en­
countered was west of Huion, a station about 20 males west of 
Amherst, and it increased in density as the tram proceeded eastwaid 
He stated that after leaving Toledo all of the signals displayed cleai 
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 undei them, and he could no moie than 
see them bcfoie he would be past them, but he was satisfied that he 
saw all of them He could net say positively that he lecalled passing 
the overhead highway bridge located about 2,800 feet east of signal 
S7 2, because his mmd was so thoroughly on the block signals He 
stated that approaching Amherst all the signals governing both 
tracks 2 and 1 displayed cleai indications, except that distant signal 
governing tiack 1 at S7 2 displayed a caution indication He stated 
that he did not see any fusee ncai the distant signal, the first warn-
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mg he lccened was when he saw a Inunmg fusee on tiack 2 about 
tw o cai lengths fiom the ieai of tiam hi st No 86, and this he did not 
see until the pilot of his engine had neatly leached it At the same 
time he saw the flagman standing on tiatk 1 He immediately made 
an emeigcncy application of the biaires He estimated the speed of 
his ti am to have been about 50 miles an houi at the tune the collision 
o(ciuied Engmeman Hess also stated that his tiam w as iimnmg a 
tulle fastei than its schedule on account of making up time and that 
it was his intention to bung it into Cle\eland on tune About an 
houi aftei the accident he went back to look at the home signal at 
the ieai of his tiam, and found it m the stop position At that time 
he said to himself " Tt can not be possible that that blpfk could be 
cleai, and now against m e " He said that the onlv lesbiction as to 
fog was that in case an engmeman could not see the signals he must 
haie his tiam undei control in his opinion a fog would haie to be 
ol gieatei density than would pemnt an engmeman to see a signal 
at the fiont end of his locomotive bcfoie it would be necessaiy to 
l educe speed Engmeman Hess felt ceitam, m his own mind, that 
he did not miss any of the signals and that all of them displayed 
cleai indications He stated that he believed that if he had been 
flagged and could haie applied his biakcs about 1,000 feet f.nthei 
away, he piobably would hine been able to slop in time to avoid a 
collision Engmeman Hess stated that m twro instances within the 
last seien oi eight ycais he has found block signals indicating (leai 
when the block was occupied, but that in each ol these instances he 
had disco\ ei ed the ti am occupying the block m time to stop Engine-
man Hess fiuthei stated that eaily last fall lie was called to the 
tiammastei's office and cautioned that leg aidless of weathei condi­
tions oi anything else, he was to obsene the home signals and go 
caiefully and call the signals and be sine that both he and the fiie-
man undei stood all the signals He stated that he had neuu had 
any tiouble with his eyes and that he had passed successful!v all the 
usual examinations At the time of the accident he was weaung 
glasses, but stated that they weie piesciibed by an oculist to lclteie 
headache and that they did not in any way lnteifeie with his usion 

Fiieman Tiunei, ol tiam second No 86, stated that he fust noticed 
Jog at Sandusky, about 28 miles west of Amheist, and lb at fi om Yei-
milion east it became dense, the last signal which he saw was the 
fiist signal east of Yeimilion about 6 miles fiom the point of acci­
dent, the lemammg signals between Yeimtlion and Amheist lie was 
unable to see on account of the fog Appioachmg Amheist so tai as 
he was concerned, he was lost and did not knowr within a mile oi two 
of wheichewas 'I he hi -.t know ledge he had of tiam fiist No S6was 
when he saw a burning fusee ibotit thiee oi fom cai lengths liein the 
ieai of that tiam and the pilot of his engine haa neailj icached it 
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He said that at the time of the accident his tiain was miming as 
fast as it could ran, which was the usual mannci in which these 
express tiams weie iun in foggy weathci, so long is they had a cleai 
block He also stated that at this time of the year they hai e a gieat 
deal of fog m this lemtoiy , and the morning of the accident was not 
an unusual one so fai as the fog was concerned He did not undei-
stand that the mles leqimed trains to reduce speed m foggy weathei, 
and said that it had not been the piactice to do so 

Conductoi Kellei of tiam second No 86, stated that the flist inti­
mation he received of the impending accident was the emcigency ap­
plication of the brakes, aftei which the tiam lan about thiee car 
lengths beicie the collision occuned Immediately after the accident 
he got off the leai cai of his train, and at that time heaid the ciash of 
tram No 25 sinking the wreckage When he got off he saw the flag­
man of tram first No 86 w alking back from the east towai d the leai 
of tiam second No 86 The fog at that time was so dense that he 
could see but about the length of one car Conductor Keller stated 
that when a tiam JS stopped the flagman is requn ed to go back imme­
diately, and in bad weather he is required to remain there In his 
opinion on the morning in question the weathei w as such that it was 
piopei foi the flagman to letmn to his tiam upon being lecalled, pio-
vided theie was no following tiam within hearing oi sight He 
fuithei stated that in handling his tram, when the flagman is re­
called, he uses his own judgment as to whether the tiam shall oi 
shall not wait for the flagman to letum, being governed by the con­
dition of the weathei and the location of the stop He stated that 
he did not very often have occasion to leave the flagman, but when 
it was necessaiy he did so rather than take a chance 

Flagman Gates, of tiain second No 86, stated that as soon as his 
tiam stopped he picked up his lanterns and staited back to flag He 
leached the lust signal in the leai of his train—the distant signal 
foi signal 40—about 15 minutes aftei the collision occuried, and 
at that time both the home and distant blades weie in the honzontal 
position, and the lights displayed were led foi the top aim and gieen 
foi the bottom aim At that time the signal could be seen a distance 
of 200 or 300 feet The signals lemained m the same position until 
about 10 30 a m , at which time he was relieved by anothci flagman 

Engmeman Robertson, of tram No 25, stated that when his tram 
left Cleveland the weathei was practically clear, and that he did 
not notice any fog until about \ \ miles east of Amheist, at which 
point it began to get a little hazy His tram passed the station at 
Amheist at 3 15 a m At Amherst towei there was a locomotive on 
track 4, east of the home signal, which was making a gieat deal of 
steam and smoke, and the signal being obscuied he applied the 
bi aires and kept them applied until he was within 15 oi 20 lods of the 
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signal, when he noted that it was cleai He then loleascd the biakes 
and was woikmg steam when his tiain collided writh the wieckage 
of tiam hist No 86 at about 3 17 01 3 18 a m He stated that he 
did not at any time see the wieckage on the tiack ahead of him, the 
hist knowledge he had of anything wrong was when his locomotive 
stiuck the wieckage and was detailed 

When asked at what speed he thought a passenger train could be 
opeiated to insure safety in a fog so dense that signals could not be 
seen moie than 100 feet, he stated that the rule he followed was to 
go light along as long as he was limning on a clear block and saw the 
signals without difficulty, but that if he missed one of the signals he 
w ould know that he had done so and then w ould get leady to stop at 
the next signal Engmeman Robeitson fuithei stated that fog made 
no diffeience in the speed so long as he was sine of the signal indica­
tions, and he thought the man on the locomotive was the one best 
qualified to say how fast his tiam should be run undei such condi­
tions , he stated that as long as he was sure of the signal indications 
he did not allow fog to interfere with his business He also stated 
that in all of his expenence in iunnmg important trams, covering 
at least 10 or 12 years, he had never leceived a letter fiom the 
company when he had lost time on account of bad-weather condi­
tions, neither had he ever leceived a letter calling attention to the 
fact that he had failed to maintain schedule time and asking the 
reason therefor Engmeman Robertson stated that m his 35 years' 
expenence as an engmeman he had nevei found a home signal at 
clangei, with the caution signal showing cleai, nor a signal at clear 
when theio was a train in the block He said his tram would oc­
casionally pick up a flagman, but that torpedoes had not been used 
much recently since the use of fusees was adopted He did not think 
that theie was any necessity for reducing the speed so long as the 
engmeman could read the signals as they weie passed, even though 
the fog might be so dense that he could see only the distance from 
the cab to the pilot 

Conductoi Burke of train No 25 stated that he did not notice any 
fog until his tram stopped aftei the accident and that he did not 
know at what time the fog had been encountered He stated that 
he had nevei been on a train when a caution signal was found indi­
cating clear with the home signal at stop or when the home signal 
was at clear with a tram in the block Conductor Buike stated that 
it was customaiy foi the flagman to drop a fusee as soon as he felt 
his train slowing down, as soon as a tram stops the flagman goes 
back immediately to protect his tram, and he may return when re­
called unless a following tiam is within sight or hearing He stated 
that he always waits for his flagman to return to his tram or until 
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a following tram brings him in, but as his tiam does not stop fre­
quently Ihis 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 
puipose of stopping approaching trains, and m about 12 minutes 
caught up with the flagman of tiam second No 86 at a point neai 
the distant signal Two minutes later they reached the first signal 
to the rear oi train second No 86 and found the signals for both 
tiacks 1 and 2 in the stop position, the top signal displaying a red 
light and the bottom signal displaying a gicen light 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 towei at Amherst was put in seivice about two and one-half 
years ago During this period he had experienced some trouble with 
the signals dropping back 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 He stated 
that if the lever is not pulled entirely over and properly latched the 
signal will remain m the stop position He is unable to account for 
the failuie of the signal to clear, but in each instance, upon the lever 
being restored to normal and again reversed, the signal operated in 
the proper manner 

Operator Prentice, at Vermilion, stated that tram first No 86 
passed his station at 3 03 a m and the second section passed at 3 09 
a m , at that time it was cloudy, and there was a drifting fog, 
but the fog did not settle until about 4 a m Towerman Prentice 
further stated that a great deal of fog drifted in from the lake at 
various times and that at times it was so thick that he could just 
see the home signal pole, which is about 30 feet from his office, but 
that under such weather conditions trains ran right along as m deal 
weather He stated that not until after this accident did he notice 
any reduction in the speed of passenger trains during fog 

Tiam Dispatcher Bausch stated that he had been employed as 
tram dispatcher for about five years He stated that Opeiator 
Ernst reported a westbound tram passing his tower about 2 50 a m 
About 3 15 a m ho called Amherst and asked if train first No 86 
had passed Ernst replied that it was standing west of the interlock­
ing signal, but was then starting About this time Operator Ernst 
repoitcd that the weather was veiy foggy Dispatcher Bausch stated 
that between Toledo and Vermilion, a distance of 67 miles, tram 
hist No 86 made up 7 minutes, and tram second No 86 made ivp 
14 minutes, and he expected that both sections would reach Cleveland 
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appioxmiately on time Ho also stated that the fact that these 
tiains made up tins time in 67 miles was not an unusual occiiiience 
and raised no question in his mind as to any dangei that might exist, 
even though the weathei was extiemely foggy He stated fuithei 
that on the morning of the accident no tiam was delayed on account 
of fog and all tiams made then schedule time Between Toledo and 
Cleveland telcgiaph offices are located about 7 miles apait This 
he said, gives him an oppoitimity to know the spe ad tiams aie 
making, and had it been necessaiy ho could have stopped them and 
instructed them to i educe speed How e m , in his expenence as a 
dispatchei, he had nevei consideied it necessaiy to do this He 
stated that dispatcheis have no instructions legaidmg any action 
that shall be taken in case of dense f( g m block-signal temtoiy, but 
they depend cntnely upon the vigilance of the engmenien in observ­
ing the signal indications 

Night Chief Tiam Dispatchei Hancock stated that he knew a dense 
fog pi oi ailed along the line the morning of the accident and knew 
that trains Mist and second No 86 weie making up time, howcvci 
these conditions did not alaim him as to the safety of tiam cpcia-
tion He stated that m case dense fog is lepoited, and tiams nm 
fastei than 70 miles an houi, no action is taken othei than to lepoit 
it, but so fai as the opeiation of tiains is concerned the icpoits of 
fog conditions aie of no value to him He also stated that it is nc t 
an uncommon occunenco to have fog along his dn lsien at this season 
of the year, but he has nevei peisonally made a check to asceitam 
whethei tiams weie making up time m a dense fog He stated that 
it is his undeistanding "that when tiains aie limning light along, 
the icsponsibility foi the lmining of the tiam lests entnely with the 
engmeman, and undei time-caid nile 511 he is to contiol the speed 
of the tiam accoidmg to the weathei conditions pievailing" He 
stated fuithei that lie did not think that any responsibility icsted 
upon the directing officei, and foi that leason he nevei assumed any 
such iesponsibihty oi took any action m the mattci 

Eoad Foieman of Engines Fiecman stated that in Novembei he 
called Engmeman Iless's attention to the necessity foi the close 
obsen ance of signals and rules, and while he did not sav anything 
about making up time m foggy weathei, ho told him that if time 
were lost on account of not being able to see signals nothing would 
be said He stated that he thought an engmeman should be able to 
obseive and lead signals veiy plainly while umniiig at a speed of 
60 miles pei houi in a fog as dense as that which existed at Amheist 
at the time of the accident 

Tiammastei Sullivan stated that the speed at which an engmeman 
runs his tiam is puiely a question of his own judgment Thev had 
not been given instructions that dw clt wholly upon foggy conditions, 
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but all passcngei engmemen weie cautioned specifically and given 
to undei stand that they weie not undei any picssuie to make time 
that " n e want the tiams operaLed safely, icgaidless of t ime" He 
stated that the only obscivation he had made as to whethei or not 
engmemen 11m slower m a dense fog is the observation he had made 
as a tiammastei m ridmg over the division He has never had 
occasion to take up with engmemen the question of running too fast 
duimg a fog He stated that when nding on tiams he has timed 
enginemen, since the speed limit was placed at 70 miles per hour, 
and the highest rate of speed which he ever has observed was 72 
miles pei houi 

Mechanical Superintendent McBane stated that fiom his study 
of the condition of the equipment aftei the accident he believes that 
in the first collision the locomotive of tiain second No 86 went undei 
the platfoim of the rear car of tram first No 86, laismg it up, the 
foiwaid end of the car went under the platfoim of the club cai, and 
the club cai, by the impact, was crowded noithw aid and fouled track 
3 It is his opinion that the damage done to the ieai cai by the fiist 
collision was not as serious as that caused by tiam No 25 dnving a 
pai t of the body of the club cai back along the side of the coach 

Examinei Russell stated that about, two years ago he examined 
Engmeman Hess foi vision and color sense, and at that time he 
passed a pei feet examination, he also stated that so fat as the 
leqmiements of the company aie concerned Engmemen Hess needs 
no glasses 

Signal Supeivisoi Whitcomb, of the Toledo Division, stated that 
he leached the scene of the accident on the id ief tiam at about 6 20 
a m He at once checked up the position of the signals, finding 
them at block In company with Maintenance Foreman Gall, tests 
of signal S7 2 and of the track cucuits were made All wnes, cir­
cuits, and mechanisms weie tested and all contact points weie exam­
ined, but nothing was found that would have caused an improper 
indication Later these tests were checked up with Mr Sibila, from 
the signal engineer's office There was nothing disclosed by the tests 
to indicate why signal S72 should not have operated pioperly and 
hai e been at stop behind train hist No 86 After the wreckage was 
cleared away and the rails had been replaced and the tiack bonded, 
the signals cleared and operated properly No other repairs were 
made 

Mi Whitcomb stated that he has had instances of false cleai sig-
r als reported to him, and in every case when the signal was found to 
be impioperlj clear the cause was located He knew of no cause 
by which the signal in the rear of a tram standing at signal 40 
would go to clear He stated, however, that if the track were bioken 
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18 I N T M - i S l VTI' {_ 0 M M E E C E C O M M [,SSIOX 

between the ieai of tifiin inhL No 86 and the signal in the ieai foi-
e'gn cm lent might cause it to cleai nnpiopeily It icqunes 0 075 
ampeie to cause the tiack lday to close, and about 0 035 ampeie 
ib tbe mminiuiu anient thai will hold it closed Tests weie made 
to detect foieign ciuient With tiack unbiokcn no foieign cniieiu 
v\ as detected, but when both lails « eie bi oken there w as a fluctuating 
cuiicnt laiving fiom zeio (o 0 040 ampeie Xo tests weie made to 
dtteinnne the souice ot this anient and i l l Whitcomb was unable 
to say, without fmthei tests, whethei oi not this ciuient came fiom 
othei paits of the signal system Thei e had been a case at Sandusk\ 
wheie bond wnes weie biokcn by a dragging biake beam, and the 
Sjgnal had clcaied with a liain in the block due to foi oign ciuient 
Jn his investigation at Amheist nothing was found which would 
cause su:h a condition, and his caictul inspection showed the plmt 
to bo m piopei condition He did not bche\ e that thcie was any 
[oieign cunent picsent in these lads, while the contacts weie all 
clean and in no dangei of sticking 

Mi Whitcomb lefeucd to the delay sheets, as sent m daily by the 
towei men at Amheist showing instances in which signal 40 was I C -
poi ted as failing in the stop position The follow mg aie all the fail-
ui es of signal 40 which have been lepoiled since the plant w as p],u ed 
m sci vice m Vugust 1913 

hepteinbei 1 191 i Xo tumble found 
Hpptombei 13 T)H tipniUii (oo vkm in Lhumins, 1 J U > I to noul dplii to 

1i cm 
iSeptcmbei 17 V)\ i l i i ch uituil liouble, duo to wit U i< k ula\ ccould not 

hold ui> 
DPI aiibi l 23 T)l { 4hoi L intuit ill switch head mil Intel nut tent tumble 
r.inuan 28,1914 Iiiokeniail 
t tbinin 21, 19J4 Mimt.uiin tilled lo connect up « I H ill (banning eonliol 

I ol aj 
Feinum 27, 1014 fcifjiul went to stop in lice of tiam acionnt men iLwning 

Tuh 23, 1114 JUaintamei found no tiouble 
Tul\ 24 1911 mnnl'iinei found no liouble 
T inuan 19, 191i Piece ol i\ne hctn een l i d and insulated loint 
SIii eh 8, 191G Hi oken bond \inc 
March 29, 1916 No titrable found 
Maintenance loienian Gall stated that he a i m e d at the scene 

of the accident about 6 15 a m He was with Mi Whitcomb dining 
the tests, when all signals weie lound to be m piopei condition, 
and all relays concerned wTcie inspected and found to bo woikmg 
piopeily 

Mi Gall, m his 10 yeais' of signal cxpenence had had knowledge 
of seicial false cleai signal failmes He stated that foieign cunent, 
by which is meant cunent fiom outside soiuces is one of the most 
common causes, that fiom othei paits of the signal system usually 
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being termed cioss cunents False cleai signals have also been 
caused by lelays sweating, due to sudden changes in temperatine 
foinimg enough moistuie to freeze, holding the aimatures against 
the coils, also defective mechanisms 01 biolcen paits, and by light­
ning fusing lclay contacts Mi Gall stated that if signal 40 failed 
to cleai, 01 diopped back to stop aftei having been cleaied, it was 
necessaiy to lestoie lever 40 to noimal position and then opeiate it 
m the usual mannei in oidei to cleai signal 40 This anangement 
is used so that if levers aie left leveised the signal does not cleai 
automatically after the block is cleai ed, and opeiatois aie eoaipelled 
to lestoie lev cis to noimal position after the passage of tiains befoie 
the signal can again be cleared A "stick" indieatoi is used, which 
is contioiled by tiack conditions in adv ance of the signal, when that 
section is cleai foi the passage of trains tins indieatoi is eneigized 
and circuits aie completed through its contacts When le\ci 40 is 
lev ei seel one bianch of the cucuit through the lelay coil is opened, 
but the mdicatoi lelay is maintained eneigized by anothei bianch 
of the cucuit, thiough one of its contacts, so long as the tiack sec­
tion m advance of signal 40 is cleai Alter the passage of a tiam 
the mdicatoi lelay can onlj' be eneigized by placing level 40 m noi­
mal position viInch closes the hist bianch of the ciicmt above 
mentioned 

Mi Gall also stated that a "stick" mdicatoi enemt is used to 
shovi the position of home and distant signals When the homo 
signal begins to cleai this indieatoi goes to the cleai position After 
this mdicatoi goes to cleai, because of the opeiatoi leveismg level 
40 it can not be restoied except by hist opening the tiack lelay for 
the section m advance of signal 40, through occupancy by a ti am 
oi otheiwise Mi Gall stated Operator Einst's claim that the mdi­
catoi was honzontal when tiain hist No 8G stopped shows that the 
distant signal was at caution He believes that levei 40 could not 
have been pulled ovei fai enough the hist time to cleai the signal, 
and that the opeiatoi was mistaken in thinking he saw the mdicatoi 
cleai Contacts conti ollmg signal 40 aie connected to the levei and 
not to the latch Mi Gall thought theie was no possibility that 
the top aim ot signal S7 2 could be stuck at cleai and so cause the 
lowei oi distant aim to stay cleai, as both home and distant signals 
S7 2 weie found horrzontal immediately aftei the accident, which 
would be then piopei position, and would indicate that they were 
working piopeily at that time 

Chief Draftsman Sibila of the signal department stated that he 
assisted Mi Whitcomb m testing signals iieai Amheist after the 
accident He found everything m proper working ordei, and made 
no changes of any kind 
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Mamtamei Demei stated Uiat lie had been stationed at Amheist 
since Octobei 1909, and that he <oseicd about 13 miles of load The 
mteilockmg plant at Amheist is the only one m his temtoiy He 
a imed at the scene of the accident at about 5 30 a m and found it 
so foggy that the light of a signal could be seen onlv about 100 feet 

Since signal 40 was installed, about 2]- yeais ago, that signal bad 
been lepoited to him about 10 times as not woikmg piopeily, 1 oi 8 
times something was found w riong and lepaiied, and 2 oi 3 t mes 
no tiouble could be located Usually some tune elapsed between 
diffcient lepoiLs oi tiouble He stated that levei 40 does not haie 
to be pulled all the way ovei and latched, as the signal will clear 
when the le\ei is about l\ inches fiom the end of its stioke If not 
latched and it jumps oi is janed back fai enough, the signal goes 
to the stop position It can then be cleaied again m the usual way 
uftei putting the levei to noimal position Mi Demei stated he had 
had false cleai s'gnals onh dming ticezing weathei, when signals 
weie coieied with sleet oi the semajmoie shafts wreie fiozen 

Signal Engmeei Wiegand descnbed the anangement of tiacks m 
the vicinity of Amheist and the location of signals, both mteilockmg 
and automatic I h o mteilockmg signals have squaie-end blades, 
while the automatic signals have pointed ends Tiams may not pass 
the squaie-end aims without authontv The distant aim on hist 
automatic signal west of Amheist is the distant signal foi home 
signal 40 and is theiefore conti oiled by the position of arm of 
signal 40 None of the automatic signals aie m any othei way con-
tiolled by the mteilockmg signals The mteilockmg home signal 
is semiautomatic it goes to stop when a tiam passes it and the 
ojieiatoi can not again cleai it while theie is a tiain in the block 
When an automatic signal indicates stop the niles pennd a tiam to 
proceed, aftei coming to a full stop The uppei aim being cleai and 
the lowei aim hoii/ontal indicates one cle.u block, both aims in­
clined indicates two cleai blocks in advance Ovei laps aie not used 
When operating properly, with train first No 86 standing at the home 
signal at Amheist interlocking, both aims of automatic signal S7 2 
would be horizontal and a led over a gieen light would be displayed 
The next signal west, S9 2, would have the uppei aim inclined dovvn-
waid and the lowei aim honzontal, with a white light displayed 
ovei a gieen light The thud signal to the west would display two 
white lights 

No personal investigation of the appaiatus was made by Mr 
Wiegand after the accident, as he was m Chrcago No changes have 
been authorized, and ordeis weie issued that no work should be 
done 

Questioned as to the piactice of running undei a caution signal, 
Mr Wiegand said that mstiuctions now in force are to the effect 
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that any tram approaching a green, 01 caution, signal must slow 
up and IUII cautiously until it leceives a cleai indication On no 
pait of the load, however, is it reqmied that a passengei tram wart 
fci a cleai signal before proceeding, it may go when the signal indi­
cates caution 

Mi Wiegand said it was possible for a signal to indicate clear 
with a train in the block, but was hardly piobable at Amherst Some 
causes of such failuics aie Foieign cunent with bioken rail, 
mechanical trouble, such as nisty signal shafts, and electrical 
tioubles, such as giounds, etc I f stuck in the cleai position, due to 
a rusty shaft, a signal would remain so, even aftei a tiam passed 
The circuits at Amherst are so designed that two separate giounds 
would be necessaiy to result in a false clear indication from that 
cause 

There are approximately 795 signals on the Toledo Division, each 
aim being counted as a sepaiate signal, and three-position aims 
being counted as two signals This, said Mr Wiegand, would mean 
that an engmeman covering the whole division would obsen e and 
mterpiet about 400 signal indications in each direction 

During the past two years there have been 13,501,435 signal move­
ments, and 9 false cleai signal indications, oi 1,500,159 movements 
foi each false clear failuie The following is the record of these 
failures for the past two years 

Tuly 15, 1914 Signal S401 lemained m cleai position with switch sm for 
othei than main tiack, duo to toiibtiuclion man making impiopei connection 

September 14, 1914 Distant signal 82^2 lemained cleai with tiam outer 
signal at block, caused by contiol wne giouiuled on guj wue This was 
Insulated line, but the insulation had worn tluough 

Decembei 1, 1914 Distant signal S45 1 stuck cleai, account countei. catching 
on slot arm This i\as caused by countei becoming disconnected, the opciatmg 
aim turning ovei, pie\en(ing slot aim fiom chopping 

Febiuaiy 9, 1915 Signal 1921 (distant aim) stuck deal, account lain 
seeping in wheie doll pole was leaded into the healing casting and fioc/ing 
armature and slot beaungs 

Septembei 12 1915 Home signal S33 2 stiuck cleai behind Uain, account 
lumpei wnes bioken, due to a bi akc beam diigging This allowed foieign 
cm tent to come in and hold up lelav 

Decembei 14, 1915 Distant signal S614 stuck cleai account watei getting 
into cap ovei shaft and fiee7ing 

Decembei 21, 1015 Distant signal S101 was stuck cleai with home ahead 
at block, due to contiol wnes gioundert in mulei giound cable, caused by mice 
chewing insulation 

Tamiaiy IS, 1910 Home signal S14 2 lemained clem with tiain in block, 
account nut budging contacts on back of lightning anestei 

Jatwaiy 28, 1916 Home signal S12 8 lemained cleai with tiam in block, 
account lelay aimaUiie freezing in picked-up position, due to iclav sweating 

In refeience to the failure of Septembei 14, 1914, Mr Wiegand 
said it is the piacticc to have the automatic distant signals seive as 
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distant signals foi flie tiam-oidei signals whenever they aie so 
located that such a method is possible, this failme would not l ^ e 
pi evented this signal fiom going to block behind a tiam He had no 
lecord, othei than that contained m coirespondence, of false cleai 
failmes rcpoited to his oJIice, im estigation of which failed to dis­
close that the signal was m the cleai position nnpiopeily and failed 
to develop anv delect which could have caused such failme When 
failmes aie discoieied, special foims aie used for iepoiting them 
and any lepoits tinned m become a pail of the iecoid Mi Wiegand 
could recall only one case wheie a false cleai failme had been ic-
poitod, and a caieful investigation failed to locate the cause This 
case occuned at Oil City Tunnel, and in ordei to guaid against some 
of the tiouble at this point a polarized lelay w as installed 

Eefciimg to the statement of Engmeman Hess that be had c\pei 1 -
enced some false cleai iaihues at West Paik within the past se\cial 
yeais, Mi Wiegand submitted the following recoid of such faibucs 
in that vicinity fiom Mai eh, 1906, to Febiuaiy, 1900 

Apnl 10, 190S Signal 184 5 remained cloai aftei tiam pasted ait section, and 
"«as clue to bond wiies being bioken bj ubiation at tbe channel pin The In oak, 
being between the liain and the signal, allowed foieign cunent 1o pick up the 
lelai 

Febman 25, 1000 Signal 1861 Failme duo to ice In bottom of ieh\\ mil 
annaluie fieeying up Moistuic, piobably due to condensation 

M u c h ri, 1909 Signal 11(11 Home and distant anus dealing al the same 
tune, ividi liain m second block, due (o rlistanl contiol wne giounded on gin 
w ue 

Jub 16, 1910 Signal 184 2 Failme due to eontiol wiie tea uppei blade being 
giounded between (be mstiumenl. batten case and a mghl switch in wit< linmn s 
shantj 

The last case is the only failme lepoited about the time nght-hand 
running was put into effect, that change being made wTest of Cleie-
lantl on July 21, 1910 Mi Wiegand said it would be haul to saj if 
these signals, having failed in cleai position would have lemamcd 
m such position The giounds m the lattei case may haie been 
intermittent 

Duimg the two years mentioned, in which there weie 13 501 135 
signal movements, there weie 1,160 "safe" failmes, oi 1 to 11639 
signal movements In each instance im estigaticn w as made and 
cause usually found In a few cases the cause of failme was not 
asoeitamed It is picfeiablc foi a signal to fail m the stop position 
foi, while it may stop a tram it giies piotection in the ieai of am 
tiam Theiefoie, cncuits and mechanisms aie so designed that in 
case of failuie the signal will assume the stop position 

Mi Wiegand submitted lecoids of the tests of the lelays at signal 
S7 2, at the cut track section between signals 10 and S7 2 and the 
lelays at Amheist mteilockmg plant, made during the past two 
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yeais, and also a lecoid of the test of contiol lelays of signal 40 
made by Foieman Gall on Maich 30,1916 Appaiatus was inspected 
as follows 

Septembei 10, 1914, Repoit No 2728, Amheist uitcilocking 
Decembei 3, 1914 Repoit No 281*), Amheist mteilocking 
Septembei 13, 1915 Repoit No 3387, Amheist mteilocking 
Decembei 17, 1915 Repoit No 3 350, Amheist mtei locking 
rune 15, 1914 Repoit No 2573, Signals, S7 2 and SO 2 
\piil 27, 1911) Repoit No 3103, Signals S72 and S92 

The inspections aie made by an inspector fiom Mi Wiegand's 
office tuicc a yeai foi mteilockmg and once a yeai foi automatic 
signals The mteilockmg inspections aie made about three months 
apait, in oiclei to see that the points found dunng the hist inspec­
tion aie taken caie of 

Mi Wiegand did not beliei e it was possible that distant signal 
S7 2 could ha\e been clear at the time tiam fust No 86 w as attempting 
to get staited He stated that the ciicuits aie so designed that if 
the automatic distant aim is held in the cleai position mechanically 
the cucuit foi the lelay conti oiling the home aim on the doll is bioken 
and that the circuit can not be made until the distant arm is m the 
honzontal position Then the home lelay is picked up and the ai ma­
rine is held up by a err curt tluough its own contacts, the home lelay 
being, thciefore, of the "st ick" type This would have no bcaimg 
on the opeiation of signal 40, but the operation of the two aims on 
signal S72 would be conti oiled m that way, so that if the distant 
arm stuck clear behind a tiam the home aim would ha\e been at 
stop 

At mteilockmg plants appioach locking is piovidcd, Mi Wiegand 
stated, so that it is impossible to change the louto wTithin the mtei­
lockmg limits except when the homo and distant signals aie both in 
noimal position By moans of a "s t ick" indieatoi employed in 
home signal control ciicuits, it is necessaiy that a ti am pass thiough 
the mteilockmg oi the opeiatoi use his "screw lelease," requiimg 
about 1J- minutes, aftei a home signal has been cleai ed, and the 
home and distant signals must both again he noimal before the route 
can be changed This mdicatoi pnmarily shows that both the home 
and distant signals have gone to then noimal positions, and inci­
dentally shows when the home signal starts to clear Theie rs no 
mdicatoi m the tower to give the opeiatoi iiositive information that 
the signal has cleai ed xUthough Opeiator Ernst says tins indicator 
went to the horizontal positron after having gone up to 45°, Mi 
Wiegand stated it could not have done so unless something had gone 
through the interlocking oi unless he had icleased it himself 

There had been no trouble wrth foieign current m the vicinity of 
Amheist, and the 0 035 ampere found when the track was broken 

file:///piil
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might hare been clue to leakage fiom adjacent track sections It 
would be an impossibility for thcic to be sufficient leakage of this 
chaiactei to cleai the signal falsely Insulated joints are tested once 
each yeai, 01 whenever the condition of the insulating libei indicates 
a bieak-down of the joint If the cm rent reading across the joint is 
0 475 ampeie it is satisfactoiy, but if more than 0 950 ampere it is 
consideied defective 

Signal Engineer Elliott, of the New Yoik Cential lines east of 
Buffalo, stated that false clear-signal indications have occrnred on 
that portion of the line undei his chaige, and that if theie is any­
thing possible that may go wrong about a signal system to cause such 
an indication it is only a mattei of time when that cause will lesnlt 
in the g m n g of the wiong indication 

He stated that he had been at Amheist, was famihai with the 
geneial situation theie, and had heard the tcstimon}', it was his 
opinion that, unclei the conditions existing at the time of this acci­
dent, it would not have been possible for foreign cunent to have 
caused the signals m the ieir of tiam hist No 86 to display a clear 
indication Neither did he know of any other cause wdnch would jaio-
dure a false cleai-signal indication if the signals had gone to the stop 
position aftei the j^assage of tiam first No 86 

Relative to the possibility of foieign cunent producing a false 
cleai-signal indication, Mr Elliott said that when the tiack is 
shunted by a tiain, as was the case at Amherst, it is difficult foi suffi­
cient cunent to flow into the tiack cncuit to opeiate the tiack lelay 
If the tiack cncuit is bioken and foieign cunent is present a 
small amount of cm rent backs up thiough the relay and may opeiate 
it Theie is practically no dangei of foreign cunent fiom high-ten-
sion powei line1-, as no tiouhle will oc< ui unless theie aie glenoids 
m at least two jilaces Mi Elliott stated that the geneial study he 
has made of the mattei of foieign cunent would apply equally to 
automatic stops as to automatic signals 

Speaking of the piactice on the lines east of Buffalo iclatr\e to 
speed in foggy weather Mi Elliott could not recall any nile gov­
erning the mattei, similar to the nile m effect on the lmes west of 
Buffalo, but fiom his cxpeirence he was of the opinion that if the 
engmeman could see the signals he could safely maintain speed Den­
sity of fog would not enter into the question of sjieed if the signals 
weie obseived The real basis of safe running is the signal indica­
tion As to the safety of iimning 60 miles an hour m a fog, with 
roadway signals 25 or 30 feet from the cab, when an engmeman can 
not see a gieater distance than 48 feet, Mi Elliott did not believe 
that undei such conditions the signals could be seen at all by the en­
gmeman as he jiassed them 
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Mi Elliott said that he had heard of the white indication being 
taken from the light that can be seen between the lens of the lamp 
and the signal roundel, but this had occuned only when the obsei\ei 
was standing immediately under the signal, and he knew of no case 
wheie such an indication was lead when the tiam was lunmng, even 
at low speed He stated that by changing the color of the clear in­
dication from white to gieen it would absolutely eliminate any dan-
gei of getting an impiopei cleai indication in this mannei, and that 
gieen is much the safei color to indicate pioceed, the gieatest bene­
fit to be obtained from employing gieen as the coloi of the cleai sig­
nal indication, however, being the. elimination of any chance of mis­
leading a signal should a loundel be broken, oideis have been issued 
to make this change on the lines west 

Relative to the method of tiam protection by flagmen on the New 
York Cential lines, Mi Elliott stated that on the lines east of Buf­
falo a flagman is not recalled after having gone back to protect the 
ieai of his t iam, if his tiam staits immediately he does not go back, 
but aftei hai ing once gone back he does not letum to his tram if he 
has gone so fai that he can not catch it after it starts In shoit, it 
is not the piactice to recall a flagman, and when he goes back he goes 
to stay He thought that under ccitain conditions it would be safer 
to icquiie a flagman to stay out to flag a tiam eieiy time a pas-
sengei tiain stopped, rather than to have him come back to his tram 
if he was recalled 

Mr Ellrott stated that he consideied the automatic signal the 
safest method of tiam opciation m use to-day When asked if he 
could suggest anything that would proirde safety under such a 
situation as he thought existed at Amheist, he leplied "An auto­
matic tiam-contiol deuce would, but I know of no practical device 
that may be installed that would secure safe working " Mr Elliott 
stated that following an accident at Batavia, the New York Central 
made an offer to the signal companies foi the installation of an auto­
matic signal system that would enable tiams to lun as at piesent, 
but not take the contiol fiom an engmeman's hands so long as he 
was bunging his tram properly to a stop between drstant and home 
signals, but that if at a,ny time the speed of the ti am should be acceler­
ated betw een the distant and home signals so that there wras any 
chance of the tiam passing the lattei, the device should operate to 
apply the biakes Peisonal expenence m testing an automatic stop 
device in 1893 caused him to add as an additional requirement that 
aftei the biakes wTere once applied they could not be released until 
the tiam was biought to a stop This offei, which still stands, was 
made to the signal companies because they ware, thought to be best 
fitted to develop appaiatus of that kind 
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He stated that gieat pi ogress has been made in the development 
of automatic stop systems since his tests of 1893 and that he has kept 
in touch with the advancement of the art, but that the decpei he goes 
into it the more hopeless it seems to be able to find a device which 
will give ieai piotection 

Mi Elliott also stated that while theie might be some device that 
would provide ceitain additional safety, up to the piesent time he 
knew of no device that would give such additional piotection as 
would counteibalance the disadvantages and unsafe conditions that 
would lesult fiom its use He stated that only a small percentage 
of accidents could be prevented by the use of an automatic stop, and 
were it not for the factor of pi eventing loss of life theie is no ques­
tion that fiom an operating standpoint the use of an automatic stop 
is undesnable, because of the difficulties, complications, and unsafe 
conditions it would introduce Mi Elliott stated that " What we 
are after is to secuie a safety device that would let us opeiate our 
tiams as they aie at piesent without taking the control out of the 
engmeman's hands", that if the engmeman is peiformmg the brak-
mg of his tiam as it should bo done and is keeping the speed below 
the "braking cuive speed " the device should not opeiate to apply the 
biakes, because theie is no necessity therefor, that when the device 
does operate to cause a brake application the engmeman should then 
not be peimitted to release the biakes until the tiam has come to a 
stop, and that if the automatic device is ananged to cause a biake ap r 

plication at a fixed pomt—biakmg distance from the danger point— 
then the brakes will be applied " so fai fiom the point at which you 
are required to stop that if the conditions change or make it pos­
sible foi you to go ahead, as it would be on the clearing of the signal, 
then you have to stop yom tiam unnecessarily, and you intioduce 
more conditions by stopping than by allowing the engmeman to letain 
control and go ahead " 

Concerning measures to prevent the recurrence of such accidents, 
Mr Ellrott could suggest nothing more than better discipline 

General Superintendent Ingalls, of the thud drstrict, embracing 
the territory within which this accident occuired, stated that slroitly 
after the automatic signals were installed the officials lealized the 
necessity for the men either to see the signals or to stop or slow down, 
and, anticipating that most of the tioublc would occur during the 
winter, instructions calling attention to the necessity foi the x^ropei 
obseivancc of signals have been issued eveiy fall foi seveial years 
past, sometimes by the geneial manager and at other trmcs over the 
signatuies of the sripenntendents It was found necessaiy to go 
even further, and a practice was adopted of sending foi each engme­
man to come to the office foi the puipose of talking over the matter 
in a senous manner, and m that way forcibly impiessmg upon him 
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that safety must be had before speed, and that weather conditions 
would not be accepted as an excuse foi failuie to observe signals 
Mr Ingalls stated that he had told committees representing the men, 
and they had agieed with him, that they could not operate safely 
undei automatic signals if they penmtted the condition of the 
weather, whether fiom fog, snow, 01 sleet, to be used as an excuse foi 
not observing the signals, and that this is geneially undei stood over 
the road Mi Ingalls stated that the oldei men said that they would, 
as oppoitunity offeied in lodge meetings and at othei places, take 
that position with their fellow employees, particularly wrth refer­
ence to the younger and mexpenenced men When asked what had 
been done m the way of attempting to asccitam by inspection, obser­
vation, or tests, whcthei 01 not these instructions weie being com­
plied with, he said that a man with a knowledge of lailroad opera­
tion, rrding up and down the laihoad all the time, knows what is 
going on He stated that the evidence m this case showed that no 
dispatcher, superintendent, 01 anyone else was competent to advise 
as to weathei conditions, saying that the testimony indicated that 
east of Amherst there was little or no fog, and that this fog was 
encounteied suddenly, and that for tins reason they left it to the 
man on the locomotive, he was the only man that knew when he 
encountered fog Refeirmg to the testimony of one of the engine-
men, wherein he stated that he opeiated his tram at normal speed 
unless he found that he had missed a signal, Mi Ingalls stated that 
unless a man knew the road, every inch of it, he had no license to 
lun 60 miles an houi m a dense fog, but that the men on the tiains 
involved weie absolutely competent, and knew eveiy signal on the 
road With respect to tests conducted foi 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, pieferably every 60 days, in whatever manner 
the judgment of the drvrsron officer indicated was best, that they 
must exeicise great caution not to fix up a tiap for the enginemen, 
and that they must not make the tests at any point where they might 
endanger life While the trainmen were not mfoimed of these in­
structions, nevertheless tests were not made at dangerous points, 
such as railioad crossings, for fear that the employees might think 
the derail was open, which might lesult m tiouble, neithei would a 
light bo flashed suddenly in a man's face, or a switch stand be turned 
in such a manner as to indicate that the switch was wrong, although 
the switch really was m the proper position, nor a home signal be 
placed in the danger posrtion with the caution signal indicating 
clear, in fact, all tests are to be made undei such conditions as might 
be encountered by the employees on any tup made by them Mr 
Ingalls further stated that he had a record of 8 efficiency tests with 
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lespecl to the observance of signals made dunng the List 30 months 
in which Engmeman Hess was involved, m each of which he had a 
perfect lecoid Mi Ingalls fuithei stated he peisonally knew that 
within 12 months e^erJ^ tiam on the lines west of Buffalo had been 
checked by a competent man to see that a speed of 70 miles an hour 
had not been exceeded between any tw o stations, and in the past year 
no 30-day penod had passed without attention being gnen to the 
matter, particularly on the Toledo Division Mi Ingalls fuither 
testified that the chief instructions to flagmen aie contained in the 
book of rules and that in addition they aie given special instructions 
with lespect to diffeicnt situations Toipedoes are seldom used, m 
such a case as was shown to have existed on the night of the collision, 
when all the mam tiacks weie blocked by this accident, and it was 
known that trams would be theie foi some time, torpedoes aie used 
Undei ordinal y conditions, howevei, torpedoes, if placed on the 
track, are taken up Mi Ingalls stated that he considcicd the in­
discriminate use of toipedoes in automatic signal temtoiy to be an 
element of dangei lathei than of safety, saying that a gicat many 
trains aie urn, making a gicat many stops, and when a man gets an 
automatic signal that shows the tiack to be cleai, and he knows it 
to be clear, and he then inns ovei toipedoes, ho soon begins to pay 
no attention to them l i e stated that if a man misses a signal he 
piobably will get into trouble in any e\ent, regaidless of whethei oi 
not he nms ovei torpedoes Mi Ingalls further stated that he felt 
that m this instance the flagman complied literally with the rules, 
although, in view of what had happened, it would be easy to say that 
he should net have icturned to his tiam Relative to whethei oi 
not gieatci safety would be obtained by following the method of 
flagging as used on the lines east of Buffalo, he said that the operat­
ing methods and conditions arc so ladically diffeient that he did not 
think any fair companson could be made On the lines west of 
Buffalo there are two tracks for each dncction, and thev give a tiain 
whichever track is free for use, while on the lines east of Buffalo 
there aie also two tiacks foi each direction, but one is oidmanly 
used for freight tiains and the other for passenger trains Undei 
the system of operation on the lines west of Buffalo, if the flagman 
lemamed out every time a passengei tiam stopped he might wait 
20 or 30 minutes and then along would come a tram which they would 
not want to have stopped with a fusee or torpedo, especially m a fog, 
foi the puipose of allowing the flagman to get on and nde He 
stated, however, that the greatest danger to the tiam was during the 
time the flagman was leturnmg to his tram after having been recalled 

A statement submitted by General Superintendent Ingalls, covei-
mg the teintory under his jurisdiction, showed that for a peirod of 
two years, ending March 1, 1916, there had been conducted 1,203 
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efficiency tests to asceitam the ob«civance of signals by engmemen, 
and 1,166 tests as to piopei flag piotection These tests lesulted in 
the failuie of 12 engmemen and 4 flagmen to meet all the leqime-
ments of the mles Dining the same penod theie weie 12 instances 
lepoited in which engmemen had oioiiun signals, and 7 instances 
in which flagmen had failed propeity to piotect their tiams 

An examination of the evidence m this case disclosed that while 
Flagman Beach would undoubtedly have been able to go back a much 
gieatei distance if he had not returned to his tiain when lecalled, 
and he might have been out far enough to wain the engmeman of 
tiam second No 86m time to aici t the collision, nevei tireless he com­
plied with the flagging rule, and followed the customaiy piactice in 
effect m his temtoiy In this connection it is noted that Flagman 
Beach thiew oft a lighted five-minute fusee as Ins tiam slowed down 
appioachmg Amheist As trains hist and second No 86 passed the 
last station west of Amheist about six minutes apait it is piobable 
that the fusee had entirely burned out before tram second No 86 
leached the point wheie it had been tin own off 

In view of the fact that the dangei from leai-end collisions is 
greater wdion a flagman is letuining to his tiam, mcieased safety 
would be piovided if the piactice weie changed so as to lequne that 
when a flagman goes back to protect the rear of his tram he shall not 
be recalled, at least in foggy oi inclement weather 

In ordci to deteimme the cause of this accident, careful consideia-
tion has been given to the testimony paiticularly the statements of 
the towTeiman who was on duty at Amheist and the engmeman of 
tiam second No 86, and in addition, on Apn l 3, 4, and 5, the Com-
mission conducted a thoiough investigation and made comprehensive 
tests of the interlocking plant and the block signals concerned 

The investigation disclosed that, prior to the a i m al of tiam hist 
No 86, all track circuits, signals, and indicators were woikmg 
properly Distant signal S7 2 and interlocking signals 39 and 40 
were in horizontal position and the loute was cleai for a thiough 
movement on track 2, track indicator 40 being in cleai position and 
signal indicator 39-40 being m honzontal position 

Upon the ainval of train first No 86 at signal S9 2, the appioach 
mdicatoi and annunciator in the tower operated piopeily, and, ac-
coidmg to the towei man's statement, ho reversed lever 40 and indi­
cator 39-40 assumed its 45° position, this indicated that cither or 
both signal 40 and distant signal S7 2 had moved at least 5° from 
horizontal position In the mteival between the time tram fust No 
86 passed signal S9 2 and arrived in view of signal S7 2, signal 40 
and distant signal S7 2 returned to horizontal position, as tram fiist 
No 86 received a caution indication at the distant signal and a stop 
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indication at the home signal In view of the lowerman's state­
ment that both mdicatois 40 and 30-40 weie m honzontal position 
just pi 101 to the cleanng of signal 40 the second time, the tiack relay 
foi the section in advance of signal 40 must hai e been open at this 
time, due to some unknown cause, necessanly involving a failme of 
the tiack cncuit However, this trouble, if any existed, whatever its 
cause, must have disappeaicd immediately, for the leason that when 
the toweiman restoied leiei 40 to noimal position, tiack indicator 
40 assumed its cleai position, indicating that the tiack relay for that 
section was then properly picked up, and when lever 40 was again 
reversed signal 40 cleai ed as m noimal operation 

The statement of Toweiman Ernst that he found level 40 was not 
latched in reverse position when tiam fiist No 86 came to a stop 
and whistled for the signal may explain why signal 40 was not 
cleaied piopeily the fiist time, oi did not lemam cleai for tram 
first No 86, for the reason that if the lever was not thrown entnely 
over to leieise position and was left on the quadiant moie than 2£ 
inches fiom leveise latching position, or, if it was thiown entnely 
ovei and then bounded or worked back, signal 40 either would not 
cleai at all oi would not remain cleai But if this occurred, it could 
have had no effect upon the tiack lelay for the section m advance 
of signal 40, nor upon the towei rndicator 40, and while, if the tiack 
relay did open, as stated, the signals and mdicatois would have 
opeiated as desenbed, theie was, so far as known, no condition ex­
isting which should have opened the tiack lelay lefened to It 
is appaient, theieiore, that unless some tempoiaiy abnonnal condi­
tion existed, which is not believed to have been the case, the track 
lelay foi the section m advance of signal 40 did not open, and it 
seems probable that Toweiman Ernst is in error legaidmg the 
opeiation of towei mdicatoi 40 The fact is also clearly established 
by the towennan's own statement that he did not properly opeiate 
lever 40 the fust time m order to clear signal 40 for tram fiist No 86 

The investigation disclosed that theie was no necessity foi stop­
ping tiam fiist No 86 at signal 40 The failme piopeily to clear 
that signal resulted m causing an unnecessaiy stop, and while it is 
tiue that this unnecessaiy stop led up to the condition which len-
dei cd this accident possible, tiam first No 86 was stopped at a 
point wheic tbcic might be a good leason foi stopping that paiticu-
lai tiam at any time, and wheie undoubtedly othei tiams aie fre­
quently stopped It is obvious, therefore, that the question of 
whethei oi not level 40 was piopeily manipulated has no bearing 
upon the direct cause of this accident Automatic signals S9 2 and 
S7 2 aie provided and ariangcd to furnish piotection foi a ti am 
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standing m the block under just such ciicumstances as existed in this 
instance 

Accoidmg to the statements of the engmeman of ham second No 
86, the signal indications received by him at signals S9 2 and S7 2 
weie both cleai, but as tram first No 86 was still occupying the block 
west of signal 40 this would necessitate a false clear operation of the 
home automatic signal S7 2 The towerman stated that ]ust prioi to 
the cicaimg of signal 40 the second time foi tiain first No 86, 
signal mdicatoi 39-40 wras m its horizontal position, therefore, both 
mteilockmg signals 39 and 40 and distant signal S7 2 must have 
been in honzontal position, and this would indicate that signal S7 2 
was working pioperly at that time Moreover, when the signals weie 
inspected shoitly after th*e accident occurred, distant signal S9 2 and 
both home and distant signals S7 2 were found in horizontal position, 
giving proper cautron and stop indications in view of the conditions 
existing, and after the wreckage had been cleared away and the 
track lepaired these signals opeiated pioperly without any adjust­
ments or repairs being made to the signal circuits or apparatus 

Tests made by the railroad company within a few houis after 
the accident occurred failed to disclose any abnormal condition of 
the signal sysLem or interlocking plant, or any cause which might 
have led to failures either of the tiack circuit for the section in ad­
vance of signal 40 or of the automatic signal S7 2 A caieful and 
thorough test of all featuies of the interlocking plant and the auto­
matic signal system which weie in any way concerned in these oper­
ations, made on April 3, 4, and 5, demonstrated beyond question that 
all the apparatus involved was in propei working condition at 
the time this examination was made 

This accident was due to one of two causes Either the automatrc 
signals failed to opeiate as intended, and displayed false clear indi­
cations, or the engmeman of tram second No 86 failed to observe 
and obey the caution and stop indications piopeily displayed by 
those signals 

The investigations and tests disclosed that unless some tempoiary 
abnoimal condition existed immediately before the accident occuried 
theie was nothing which could have caused such a false cleai failuie 
as would be necessaiy to display the cleai signal indications which, 
according to the statement of the engmeman, were displayed for 
tram second No 8G, the possibility that any such abnoimal condi­
tion existed is exceedingly remote 

The conclusion is therefore leached that the engmeman of tram 
second No 86 must have been mistaken regaidmg the signal indica­
tions displayed, due either to his failuie to see the srgnals or to read 
the indications propeily, on account of the dense fog and the speed 
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at which his tiam was running, and it is believed that this accident 
was caused by his failure to obseive and obey the caution and stop < 
signal indications displayed by signals S9 2 and S7 2 

On the night of A p n l 4 obscivations wrere made foi the purpose 
of determining the point neaiest to the signal at which an engme­
man of an appioachmg train could see the red and green lights of 
stop and caution signal indications, as well as to asceitam whethei 
or not it was possible, with the signal aims m hoiizontal position, 
to see the white light fiom the signal lamps shmmg beneath the 
signal-blade castings These observations wtie made from locomo­
tive 4875, headed east on tiack 2, the weathei being clear and the 
night dark It was found that wrth the front end of the locomotive 
practically opposite the signal pole both red and green signal lights 
could still be clearly seen With the locomotive standing in that 
position at signal S9 2 the following measuiments wTerc taken 

Distance fiom engmeman to point on tiack opposite cenlei of sigml pole, 
35 feet 9 incites 

Distance fiom enginemsm's eje to ccntoi of distant signal loundel, 10 feet 
5 inches 

Distance fiom enginemil's eve to centei ot homo signal loiiiiclol, ~i2 feet 
5 inches 

When the locomotive wTas moved foiwaid and i cached a poQition 
where the engmeman was about 13 feet west of signal S9 2, the first 
glimmer of white light between blade castings and signal lamps 
could be seen, the red and green indications being entnely obscured 
at that point, and when the engmeman was approximately 7 feet 
west of the signal the white lights could be distinctly seen The 
distance between lens of signal lamp and signal roundel at signals 
S9 2 and S7 2 varied from 1 | to 21 mches 

Measurements which weie taken at signal 372 disclosed that at a 
point 38 feet 10 mches west of the signal the red and green lights 
could still be plainly seen, at 19 feet the wmte light between lamp 
and blade casting could first be seen, and at 8 feet 10 inches the white 
light could be seen clearly The locomotive was run past this signal 
at low speed, and it was noted that ]ust before passing the signal 
it was possible to obtain a veiy brief glimpse of the white light be­
tween lamp and blade casting However, it is believed that even at 
low speed this flash of light was not sufficiently distinct to be ac­
cepted by an engmeman as a clear signal indication 

Engmeman Hess is 49 years of age He entered the service of this 
railroad as fireman in 1887, and was promoted to engmeci m Janu­
ary, 1892 The more serious entries against his service record are as 
follows 

Januaiy, 1900 Suspended 2 weeks foi miming block at LcCaine 
Apnl, 1902 Suspended 7 days foi luniung bj Daiibim contiaij> to his oideis, 

n Inch he had foi gotten 
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May, 190S Suspended 15 dajs foi lunnmg automatic signal 198-2 
May, 1010 Suspended 20 dajs foi lunmng one-aim signal in block position 

it Obeilin 
Dccembei, 1915 Suspended 10 days foi striking ieai end of tiam No 9 at 

Toledo station 

Between October, 1913, and the day of the accident Engmemaa 
Hess had been involved m 8 efficiency 01 suipnse tests, m each of 
which his peiformance was perfect 

The evidence indicates that Mi Hess is an experienced and compe­
tent engmeman, that he had had adequate lest, and at the time of 
the accident was in the best of health and that his mmd was free 
fiom w o n y and outside caie The only apparent explanation, there-
foie, for his failure to heed the signal indications is that he became 
lost m the dense fog which prevailed m the vicinity of Amheist 

The recoid of this accident, togcthei with a careful consideration 
of the accompanying tabulation showing accidents investigated m 
connection with which employees have failed to observe and obey 
signal indications, bungs forcibly to mmd the fact that the niles 
lelative to speed permitted during foggy weather are rn many 
instances indefinite and vague 

It is appaient in this instance that the provisions of rule 551 were 
not observed, and the high rate of speed at wdnch tram second No 
!-6 was running, in view of the fog and the short distance at which 
signal indications could be distinguished, was one of the proximate 
causes of this accident I f Engmeman Hess had been running his 
tiam at Ieduced speed, as is evidently contemplated by rule 551 
instead of limning at noimal speed, and even making up time, in 
all probability he would have been able to read the signal indications 
properly and this accident would have been averted Not only tiam 
second No 86 made up time m the fog, but all three of the fast tiams 
involved m this accident made up time dunng the night, and the 
testimony of practically all of the employees clearly indicates tbat 
foggy weathei makes no diffeience m lespect to the late of speed at 
which trams aie run It is clearly shown, also, that the operating 
officers charged with the responsibility of knowing that safety rules 
and requirements aie observed, were perfectly familiar with tin 
fact that trains not only tun at normal speed but make up time m 
dense fogs 

The requirements of safety in tram operation are not propeilv ful­
filled unless rules promulgated foi the purpose of piovidmg snfety 
are stnctfy obsei^ed by employees and rigidly enforced by those m 
i uthonty 

In the present case, while those charged with the opeiation of 
trains issued rules and mstiuctions which they considei sufficient to 
provide adequate safeguards m foggy weathei, yet no instance was 
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disclosed where any check or observation had even been made to in­
sure that mle 551 was complied with, m fact, the evidence justifies 
the conclusion that those in chaige must have known that trains 
weie continually being operated at the same rate of speed in fog as 
m clear weather 

While it undoubtedly is true, as slated by Mi Elliott, that the real 
bases of safe limning is the signal indication, and density of fog 
would not entei into the question if the signals weie obseived, never­
theless, when the signals are obscuied by fog or stonn, and the lange 
of vision is coriespondmgly limited, it is manifest that the possibility 
of an engmeman missing a signal is gieatly incieased, and the prac­
tice of permitting fast trains to lun at normal speed undei such 
conditions constitutes a grave menace to the traveling public 

Dining foggy 01 stoimy weather, when signal indications can be 
seen but a short distance, positive and definite mstiuclions should be 
given prohibiting the runnrng of trains at high speed 

Accidents such as this may be expected to occur unless those in 
chaige of the operation of this propeity at once take steps to see to 
it, by such check, observations, and othei means as may be found 
necessaiy, that speed is matenally reduced in foggy weathei 

The following is a tabulation of accidents investigated since July, 
1911, wheiem employees have failed to obey fixed signal indications 
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Bailroad Location 

1914 
Jan 29 

Mar 22 

July 17 

191= 

Pennsj lvania 

Cle\ eland, Cincinnati Chi 
cago & St Loms 

Virginian 

Conemaugh, Pa. 

Indianapolis, Ind 

Fairmount Park, Va 

Jan 1 Chicago, Burbngton it L iber f j , Mo 
Ciumc} 

vlav 17 San Pedro Los, Angeles & Los A.ngolcs, Cai 
Salt Lake 

Los A.ngolcs, Cai 

Vut 4 K c w Y o i k , Nc"n Hacen Atlantic, Mass 
Ilartford 

N o \ 24 Southern Salisbury, I \ C 

Dec 17 Baltimore &. Ohio Felton, Pa 

Dec 23 Delaware Laekaw anna Slateford, Pa 
W estem 

1916 
Feb 5 Southern raeific Jackson, Utah 

Feb 7 Chicago & North A\ estern Dttnlap, Iowa 

Feb 22 N e w York , N e w Haven & Milford, Conn 
Hartford 

K i n d of acci 

Number of per 
sons— 

Weather 
dent 

Killed I D 
Jnred 

conditions 

Collision, rear-
end 

Derailment 

3 

2 5 

Fog 

Clear 

C o l l i s i o n , 
crossing 

7 01 do 

Collisioiijbcad 
end 

do 

0 

0 

in 
4 

do 

Cloudi 

Collision, rear 
side 

Colli ion, rear 
end 

do 

0 

2 

5 

2i 

3S 

22 

Clear 

do 

Fog 

do 2 9 Clear 

do 1 1 Fog 

do 4 2 Clear 

do 10 266 do 

C O 

Cause 

Failure of engmeman to obey signal indications failure oi conductoi 
and flagman to protect tram 

Failure of engmeman properly to observ c and obej signal indications 

Failure of motorman to obey signal mdica tions at crossing 

Failure to keep tram clear o[ superior tram failure of engmeman to 
obey signal indications 

Failure of yard cre\i to keep locomotive clear of first-class I ram vnd 
observe and be governed bv automatic signal indications 

1 allure oi en 0 ineman to obsen e and obe; signal indications 

Failure of flagman properly to protect tram failure of engmeman to 
h<u c tram under control passing signal 

Coninbutmg cause ^as failure ofengineman toobe^ signal indications 
due t o log and high speed, incomplete protection afforded bv switch 
indicator 

Failure of engmeman to obey signal indications 

Oocupjmg mam track on time ol supenor tram failure of engmeman 
to obey signal indications 

railuro of flagman to protect tram failure of engmeman I o obe; signal 
mditatooTrs 

Failure of engmeman to obey signal indications 

a 
0 3 

a o 

w 
o 
Q 
O 

01 
W i—l 
o 
S 3 
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Of the 31 accidents included m the foiegomg tabulation, lesultmg 
in the death of 166 persons and the miuiy of 1,111 peisons, theie 
weie 11 instances in which the signals weie more or less obscuied by 
fog, and m 2 of the accidents by a bhzzaid 

This accident again dnects attention to the fact that competent 
and expenenced engmemen are not infallible, and that even a modern 
and complete block-signal svstcm does not afford absolute protection 
against disastrous collisions, with their consequent loss of life and 
destiuction of property As has been stated m pievious repoits, 
when tiams aie opeiated at high speed while the weather is so thick 
and foggy that signals can be seen a distance of only a few feet, no 
system of roadside signals can provide that measure of protection to 
which the tiavelmg public is entitled The number of serious colli­
sions which have occuned within the past five years, due to engme­
men failing to observe and obey roadside signal indications, demon­
strates how impel ative is the need of some device that will supple­
ment the human element and assume contiol of the tiam in case the 
engmeman fails propeily to control his train 

It is not leasonable to expect that devices of this chaiactci ca| | 
be fully developed by private entcipnse to meet all of the exacting 
lequii'ements that mav be laid down foi an ideal automatic speed1 

control system As was stated in the last annual report of this divi­
sion, "the foundation of any automatic tiam-contiol system must be 
an automatic train-stoppmg device, and it is vital fiist to develop 
the tiam-stoppmg device itself m all essential featuies to a high 
state of lehability and efficiency When this foundation has been 
established, speed-contiol featuies can be added, oi such othei re­
finements as may be desnable or necessary to provide for special 
opei atmg conditions and l equiremcnts " Many automatic ti am-stop 
devices have been devised, several of which have been bi ought to a 
comparatively high state of piactical development, and which, if 
installed and used foi the purpose intended, would undoubtedly 
mciease the safety of railroad operation I f the lailroads aie to ful­
fill their obligations to the tiavelmg public, steps should be taken at 
once to avail themselves of such devices and actively to assist in then 
fuither development 

It is to bo noted that the reai cai of tram fiist No 86, m which all 
but two of the fatalities occurred, was a modern steel car built m 
1914 It is thought that the collision between tiains first and second 
No 86 resulted m no great damage to this car, and that but few 
passengeis were killed in this collision It is believed that when 
tiain No 25 stinck the wooden club car, with steel undei frame ends, 
the force of the impact earned 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 injuries 

iLLLhiiiAiiOx NO 4—bhowiiig damaged condition of locomotive 4BS1 of tium second N o 
8 6 aftei lemoval fiom wiecltage 

This conclusion is borne out by the fact that, as shown in illustra­
tion No 4, locomotrve 4881, hauling train second No 8G, was not sen-

I L L U S I K A T I O N No 5—Showing damaged condition of locomotive iSlA of tialn No -io 

aftei lemoval fiom wieckage 

ously damaged, by lllustiation No 5, showing the senously damaged 
condition of locomotive 4813, hauling ti am No 25, and by the f ui thei 
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fact that the undei fi ame of steel coach 874 was damaged for a dis­
tance of only about 15 feet, evidently by the force of the hist collision, 
while the entue superstructure was torn away and demolished when 
train No 25 ran into the wreckage 

Respectfully submitted 
H W B E L N A F , 

Chief) Divtsion of Safety 


