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REPORT OF THE CHIEF OF THE BUREAU OF SAFETY IN RE INVES­
TIGATION OF AN ACCIDENT WHICH OCCURRED ON THE PENN­
SYLVANIA RAILROAD NEAR MANHATTAN TRANSFER, N J, ON 
OCTOBER 23, 1921 

N O V E M B I K 21, 1921 

To H I T 1 (\mwissiox 
On Octobei 28, 1921, theie was a leai-cnd collision between two 

passengei tiam& on the Pennsylvania Railroad neai Manhattan 
Tiansfei, N J, T V H I C H lesulted in the nrjuiy of 38 passengei s 4 
Pullman employees, and 1 emplo}7ees of the railioad The investiga­
tion of this accident was conducted in conjunction W I T H representa­
tives of the New Jeisey Boaid of Public Utility Commissions s 

L O O V l l O N A N D l i r i l l O D OF O P E R A T I O N 

This accident occuned on that part of the New Yoik Division ex­
tending between Manhattan Transfei and the Pennsylvania station 
in New Yoik City, a distance of 8 8 miles, at a point about 1 mile 
east of Manhattan Tianstei Appioachmg this point fiom the cast 
the trick is tangent foi a distance of neaily 8,600 feet, followed by a 
30-miimte eiuve to the right 2 828 feet m length, the accident occui-
nng on this cmve at a point about 900 feet fiom its western end 
The vanations m giadc aie slight, it is practically level m the im­
mediate vicinity of the point of accident 

In the vicinity of the point of accident this lailioad is a double-
tiack line, ovei which tiains aie opeiated by time-table, tiam oideis, 
and an automatic block-signal system, both tiacks being signaled for 
movements m both dnections The automatic signals aie of the 
thiee-pos lion, uppei-qnadiant scmaphoie type, the night indications 
being icd, yellow, and green, for stop, caution, and proceed, respec­
tively Light signals aie used m the tunnel An automatic tiam-
contiol system of the ground mechaiiical-tiip typo is installed m part 
of this temtory Al l electnc motois opeiated ovei this line are 
equipped with automatic tiam-control tup-aims and valves, and 
tiack tups aie installed m connection with signals m the tunnel at 
the western poital of the tunnel and at the approaches to the draw­
bridge ovei Hackensaek River, appioximately 2\ miles east of Man­
hattan Ti ansfei The accompanying diagiani shows the block-signal 
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and tiain-contiol installations between the western poital of the 
tunnel and the point of accident 

This accident occurred on the westbound mam track Westbound 
automatic signal 849 is located 5,076 feet east of the point of accident 
Automatic signal 843 is located 2,410 feet west of signal 849, this is 
a two-arm signal, the upper aim having three positions while the bot­
tom aim is fixed Inteilocking signal 64-L is located 2,395 feet west 
of signal 84S and 271 feet east of the point of accident Signal 64-L 
is operated fiom S inteilocking station, located a short distance east 
of Manhattan Tiansfei Inteilocking signal 54-L is located 711 feet 
west of signal 64—L The accident occmred at about 12 30 a m at 
which time a heavy fog prevailed, which lendeied the observation of 
signal indications difficult 

Westbound passengei train No 701 consisted of 1 baggage cai 
and 4 coaches,, hauled by motoi 17, and was in chaige of Con­
ductor Maitm and Engineman Tiowell I t left New Yoik at 12 01 
a m , on time, passed W block station, appioxmiately i f miles fiom 
the point of accident, at 12 11 a in , on time, and stopped at intei­
locking signal 54-L., which was in the stop position Aftei standing 
at tins point foi a penod vanously estimated by the ciew to have 
been fiom 4 to 12 minutes, the lear end of this tiam was stiuck by 
ti am No 103 

Westbound passengei tram No 103 consisted of 12 Pullman sleep­
ing cais, hauled by motoi 11, and was m chaige of Conductor 
Foi wood and Engmeman Diotai I t left New Yoik at 12 15 a in , 
on tune, passed W block station at 12 25 a m , on time, passed signal 
^49 at caution, signal 84,} at stop, the flagman of tiam No 701, and 
signal u4-L a stop, and collided with the leai end of train No 701 
while tiavelmg at a speed variously estimated by the ciew at fiom 
10 to 25 miles an hour 

Motoi 17, of tram No 701, bioke away, being sepaiatcd fiom the 
fiist cai m the train, a distance of about 2 cai-lengths The foi-
waid tiuck of the baggage cai m this tiam was dei ailed and slight 
damage sustained by all of the cais Motoi 11, of tiam No 103, w as 
coiisi dei ably damaged and the foi ward tiuck dei ailed Tiam No 103 
bioke in two between the fiist and second cars, and between the tenth 
and eleventh cais, five cais in this tiam were slightly damaged 

SmlMAHY OF E V I D E N C E 

Engmeman Tiowell, of tiain No 701, said his tiam maintained 
schedule speed until m the vicinity of signal 869, about 3 miles east ' 
of the point of accident, on account of the dense fog, he failed to 
see the indication of this signal, and he said he then reduced speed 
•md appioached signal 803, one-half mile faither west, piepared to 
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stop This signal was displaying a cleai indication and the tiam 
then pioceedcd until it was stopped at signal 54-L, the indication of 
which he is as able to see a distance of only 3 or 4 cai-lengths Aftei 
stopping, he sounded the thistle signal foi the flagman to protect 
the tiam, when icady to pioceed, he sounded the signal lecallmg 
the. flagman, shoitly aftei which he heaid the explosion of two tor­
pedoes and felt the shock of the collision He thought the accident 
occuued about li minutes aftei the recall signal had been sounded 
The statements of Helpei Schultz piactically couoboiated those of 
Engmeman Ticnell 

The statements of Conductor Mai tin, Head Brakeman Boehm, and 
Flagman Sloane, of tiam No 701, indicated that then train had been 
running slower than usual, although then opinions did not agteo as 
to between what points it had been uummg slowly Atcoi cling to 
their statements, when the tram stopped at signal 5<t-L, the flagman 
got off the leai end of the reai cai, lighted a fusee, and staited back 
to protect his train, the conductor came back through the tiam and 
asked the head brakeman, who was then on the reai platfoim, if the 
flagman was back, the conductoi then got off and in company with 
the head brakeman started out foi the purpose of making sure that 
the flagman was going back, the fog being so thick they could not see 
the flagman The statements of these employees do not indicate defi­
nitely whethci the conductor went back any material distance, al­
though he himself said he went back as fai as a burning fusee, which 
he estimated to have been about 6 car-lengths fiom the reai of his 
train I t appears, howevei, that the head brakeman went back a 
greatei distance, and that either he oi both he and the conductoi 
called to the flagman and told him to keep going until recalled, and 
that these instructions weie heard by Flagman Sloane The head 
brakeman thought the flagman was back about 8 or 10 car-lengths 
-n hen he called to him Flagman Sloane's statement as to the location 
of the fusee neaiest the tiain does not agree with the ejtiniate of the 
conductoi, foi he said he chopped it about 1 car-length fiom the 
tiam Accoichng to the flagman's statement of his fuithei move­
ments, alter chopping this hist fusee he continued back and chopped 
a second fusee at a point about 7 oi 8 car-lengths from the train, 
and about 30 feet bevond this point put down one toipedo and 
50 feet taithei on put dov,n anothei torpedo Flagman Sloane said 
he continued to go hack and when lecalled he dropped a third fusee 
and had staitecl to leturn -when he felt the vibration of the loadbed 
caused by the appioach of tram No 103, after walking towaid 1ns 
tiam a distance of 00 or 70 feet, he realized that the approaching 
tiam v. as on the same tiack, heard the explosion of the toipedoes, 
and jumped from the tiack He also said he swung a lantern 
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whethei red or white he did not know, and called to the ciew of the 
motor, at the same time throwing a lantern at the cab window as 
the motor passed him Flagman Sloane estimated the speed of tram 
No 103 to have been at least 20 miles an hour, and said he did not 
notice any indication of the air brakes having been applied When 
the tram stopped he was withm about one-half car-length of its rear 
end 

Conductor Maitm thought his tram had been standing 6 oi 8 
minutes when the accident occuried, Baggagemastei Bresnahan esti­
mated this penod to have been 8 minutes, while Flagman Sloane 
thought tiam No 103 passed him 5 oi 6 minutes after he had staited 
back to flag Helper Shulty estimated this period to have been about 
10 minutes, while Engineman Tiowell estimated it to have been 12 
minutes 

H C Jacobus, a brakeman deadheading on tiam No 701, said he 
went out on the platform of the rear car when the tiam stopped and 
saw that Flagman Sloane had gotten off, lighted a fusee, and was on 
his way back to flag, cairymg the fusee with him He thought tram 
No 701 had been stopped about 11 minutes when the accident 
occuned 

Engineman Drotar, of tram No 103, said he reduced speed at 
Hackensack River drawbridge, neai W block station, to about 30 
miles an hour and did not again use power He saw the clear indi­
cation which was displayed by signal 855, the fiist signal west of 
the diawhndge, and said the speed of his train when passing this 
signal was also about 30 miles an hour The caution and stop indi­
cations of the two succeeding signals, 819 and 813, weie missed en­
tirely by Engmeman Diotar He said that when he concluded he 
had missed a signal, by which time his tiam piobably was some dis­
tance west of signal 849, he made a biake-pipe i eduction of from 8 to 
12 pounds and was about to make a second ieduction when he saw a 
fusee, and as the motor passed ovei it, one torpedo was exploded 
He estimated the speed of his tiam at this time to HA.\E been not 
more than 10 or 12 miles an hour, and said he at once applied the 
air brakes m emeigency He saw signal 64-L, which was displaying 
a stop indication as Ms tram passed it Engmeman Diotai said the 
fusee and torpedo weie 1-J cai-lengths east of signal 64-L, saying 
he was able to fix the definite location of the fusee by the fact that 
after the accident he went back and found the fusee undei the fouith 
cai of his tram, it was not burning when found Engineman Diotar 
fuithei said that the propei thing for him to have clone when he 
found he had missed a signal was to stop and then proceed cautiously 
until he could determine his location 

The statements of Helper Dean, of train No 103, as to the ob­
servance of the block-signal indications ngiced with those of En-
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gineman Diotai except that he said he also failed to see signal 64-L 
While his estimate as to the speed of the tram when passing signal 
855 piactieally agreed with that of the engmeman, he said the an 
bi akes were applied only a shoi t time bef01 e the fusee was seen, also 
that two toipedoes were exploded, these appealing to be withm a foot 
or two of each othei Helpei Dean estimated the speed at the time 
of the collision to hai e been 10 oi 12 miles an houi Aftei the acci­
dent he found the maiks of toipedoes and one fusee about 3 car-
lengths fiom the point of accident, he found no other fusees under 
the entne length of his tram 

The statements of Conductor Foi wood, Head Brakeman Townsley, 
and Flagman Boyci, of tiam No 103, weie to the effect that after 
the ieduction in sj)eed at the diawbriclge to 30 miles an houi, no 
othei application oi the an biakcs was lelt until the emergency ap­
plication a few seconds bcfoie the accident occuned The fiist two 
employees thought the speed at the tune was about 20 oi 25 miles an 
houi, while Flagman Boyei, who had ridden on the iear platfoim of 
the leai car from the diawbudge to the point of accident, did not 
think theie had been any matenal change m the speed after passing 
the di awbridge None of these employees heard any torpedoes 
explode, although the conductoi was udmg m the front vestibule of 
the second cai Head Biakeman Townsley said he got off the leai 
end of the fifth cai and found a burning fusee undei the cai, with 
about 2 inches of the fusee unburned Flagman Boyei got off to 
flag as soon as the tiam stopped, but as he did not look foi waul he 
did not see anything of the flagman of train No 701, he did not 
cncountei any tusees on his way back to flag 

Assistant Road Foreman of Engines Mayo said that on this par-
ticulai night he made thiec tups to Manhattan Tiansfei and the 
fog w as so thick that they had to stop, get off, and look foi the signals 

H E Stump, supeivisoi of telegraph and signals, said that with 
a tram between signals 54—L and 64-L, as was the case with tram 
No 701 in tins instance, signals 64-L and 843 would display stop 
indications, while signal 849 would display a caution indication 
Mi Stump said these indications were observed within less than 
an houi attei the accident, and that men were stationed at each sig­
nal location for 48 hours afterwards for the puipose of obseivmg 
the operation of the signals, the signals operated properly through­
out this period 

CONCLUSIONS 

This accident was caused by the failure of Engineman Drotar, of 
tram No 103, pioperly to obseive and be governed by automatic 
block-signal indications, and by the failuie of Flagman Sloane, of 
tiam No 701, piopeily to protect his tram by flag 
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Engmeman Diotai admitted that the last block-signal indication 
seen by him was the cleai indication of signal 855 He therefore 
peimitted his tram to pass signals 849 and 843 without observing 
then indications As soon as he realized that he had passed a signal 
without seeing its indication, Engmeman Diotar should have biought 
his tram to a stop and then have pioceeded at a veiy low late of 
speed until he observed the indication of the succeeding signal Had 
he done so, he would no doubt have been able to stop aftei exploding 
the torpedoes, or would have seen signal G4 -̂L, the flagman's lan­
tern oi fusee, oi the markers on the reai end of tiain No 701 in 
time to avoid the collision 

As nearly as can be estimated, the accident occuued at about 12 30 
a m Tiam No 701 passed ^Y block station at 1211 a m This 
block station is less than 2 miles from the point of accident, but 
assuming this distance to be a full 2 miles, had tiam No 701 been 
operated at a speed of only 10 miles an houi foi the entire distance 
it would have stopped at signal 54-L at 12 23 a m , still leaving the 
flagman 7 minutes m which to piotect his tram Flagman Sloane 
had not thrown off fusees oi piovided any othci piotection for his 
tiam pnoi to its airival at signal 54-L, and it thciefore is evident 
that he failed piopeily to protect his train in at least one of TWO 
ways I f his tram lan at a speed of only 10 miles an lioin between 
these two points it was in danger of being overtaken by another 
tram, and he should have piovided the piotection requned by lule 
undei such circumstances by thiowing off lighted fusees On the 
othei hand, if his tram traveled at a highei rate of speed than 10 
miles an hour, as is believed to have been the case, and accordingly 
leached signal 54-L befoie 12 23 a m , he probably had 10 minutes 
or more in which to piovide propel1' piotection In view of the 
unfavoiable weather condition prevailing, as well as the instructions 
given by Conductor Martin, he should have made paiticulai effort to 
go back as far as possible 

Flagman Sloanes statement that after placing toipedoes on the 
iail he continued to go back, and when lecalled chopped auothei 
fusee, is not suppoited by other e\idencc Engmeman Diotai said 
a toipedo was exploded as he passed ovci a lighted fusee about 1-j 
ciu-lengths east of signal Ilelpei Dean aftei the accident 
located the maiks of two toipedoes and the lemams of a fusee about 
3 cai-k'.ngths fiom the point of accident Flagman Sloane's state­
ment that he heard the explosion of the toipedoes, and then jumped 
from the tiack, indicates that instead of going back until lecalled 
he walked in towaid his tram aftei putting down the torpedoes, 
but when questioned as to this he said he probably heard the explo­
sion of the toipedoes aftei having jumped fi om the ti ack Conductor 
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Matin's estimates as to the location of the fiist fusee vaiied in 
diffeient paits of his testimony between 5 and 12 car-lengths, when 
•questioned m legal d to these conflicting estimates he detei mined upon 
6 cai-lengths as the distance Head Biakcman Boehm estimated this 
fusee to ha\e been 5 cai-lengths from the ieai of the tram 

Had Flagman Sloane gone back as far as possible in the time 
available aftei his tiain stopped, it is belieied he would have been 
able to warn the engine crew of train No 103, by means of fusees 
and toipedoes, in time to have averted the accident notwithstanding 
their failuie to obseive block-signal indications 

Helpei Dean, of tiam No 103, was also at fault foi his failure 
to obseive signals and to wain the engineman that they had passed 
signal locations without seeing the indications 

Terminal time-table No 5, dated Septembei 2i, 1921, shows 87 
westbound and 89 eastbound scheduled tiains a total of I7fi tiains 
daily, several of these tiains do not lun on Sunday The block sheet 
foi W block station shows that dining the 24-houi peuod beginning 
at 12 01 a m , Octobei 28,1921, theie was a total of 234 tiains passing 
this station m both duections on both tiacks 

The signal sjsteni on this line was put m sen ice m 1910 wdien the 
tunnel was opened foi tiaffic I t furnishes all the piotection that can 
he pio\ided by modem laihoad signaling, and investigation indi­
cated that the signal system is well maintained and the appaiatus 
functioned as intended Automatic tiam-stop deuces weie placed in 
sen ice at the same time Some of these devices aie located on the 
open loadwav, at the western poital of the tunnel and at Hacken-
sick diawrbi idge, and the investigation did not disclose that any diffi­
culty had been expeiienc eel in then opeiation No explanation was 
furnished of the reason foi installing these stop devices m connection 
w ith certain but not all of the signals in this tci utoi y Signal Supei-
\ isoi Stump stated that if an automatic stop had been installed in 
connection with signal 843, ti am No 103 undoubtedly v>ould have le-
teived an automatic biake application at that point and the accident 
w ould have been pie\entecl The function of a dei ice of this charac-
tei is to stop a tiam automatically in case the engmeman foi am 
I eason tails to obsei \. e a stop signal indication, had these CICA ices been 
installed in connection with the signals mvohed m this accident, 
ti am No 101 undoubtedly would Inn c been stopped automatically be-
loie leaching the point of accident, and the collision would ha\e been 
ai ei ted 

As pieuousH noted all motois opeiated in this teiutory aie 
equipped with the automatic tiam-stop appai'itus, and the extension 
of the system can be made bv installing additional tiack deuces 
To pieumt the lecuuence of accidents of this chaiactei, it is lecoin-
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mended that the installation of the automatic tiam-stop system be 
extended to eovei the entne line between Nev Yoik City and Man­
hattan Transfer 

Al l of the equipment of the trains involved was of steel con-
stiuction, and no scuous damage was sustained by any of the cars, 
although the shock of collision was sufficient to damage 10 of the 
cais, while the motor hauling the first Iram bioke away fiom its 
tiam being sepaiated fiom the first cai a distance of about 2 cai-
lengths Had any one ol these cais been constructed of wood, it is 
piobal^e that it would have been badly damaged, if not destioyed, 
and that theie would have been loss of life 

A t the time of the accident the crews of the trains involved had 
been on dutj 2 horns oi less they had been off duty foi varying 
penoclb, none of -which involved any violation of the homs-of-
service law 

Respectfully submitted 
W P BORLAND, 

Chief, Bmeau of Safety 
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