
CIRCULATED--
13 H'-l IlT/BSrlOA&OH OF AH iiCOIJHSI «HICH OOOUitllS) 09 mS 

?«HNbYi,YABri;i .i-awiOAD* AX1 PflIL&J>iO<: HIA, £A*j 
3A3rSABT 18, l$i». 

April & , - i m « > • 

On Jamary 18 1 1919, there was a re&svead colli si ©a 

between a freight train ant a passenger train en ths Peainsyl* 
Yaaie. Itailroad, at '..est Philadelphia, Pa., which resulted la 
ths death ef one ea^loyee and the injury of ten ees^loyeee and 
six passengers. After investigation, the Chief ef the Bureau 
of aaf sty Bakes the following report; 

I'his accident ocauxreA in lest Philadelphia em the 
Philadelphia Seminal Division* m e line in the vicinity s>f 

the accident is double traok, extending east and west hy %%m 
table lireetion, aad trains are operated over it by tias table 
train orders, an au&oia&tia bleak signal system and semi-
autejiatlo signals operated froa Interlocking plants • JO «n4 
12 signal stations en this line are 1 seated & mile apart* west 
and eaet, respectively, ef the Hew Tferh & Pittsburgh subway* 
The western approach ta the subway is tailed the f?sw lerk & 
Pittoburgh tunnel, and the point cf accident was in the subway 
about 200 feet east ef the eastern portal ef the tunnel* 

The trains involved were freight extra 988, sens 1st* 
ing of locomotive, 46 leaded oars aad Z helper enginee, in 
charge of Conductor Hooper and Engineman Howard, and passenger 
train ie, 20, known as the toys tone Sxpreee, cons ie ting of 
locomotive, coach, three Pulleian oars and a dining oar* la 

charge of Oonduotor Mvinsey and iSngiae&an M&kibbea*. 



freight mitm 988 left Bneic, ?a #, for O&si&ea, B*J,t 

f.,t 9 p,tn., January 17. aw&ed JO signal station at 10.40 a»BUF 

Jamasry 18, with helper engine 1966 ooujAed te rear of caboose, 
aad * i l e moving through the new York & Pittsburgh aubw&y 
parted at the eighth ear from tho rear. With the aid of the 
helper engine several aneueoessf&l attempts were m4» to re* 
couple the train; the train dispatcher end the signalman at 
m signal station were notified, aad engine 387 *aa ordered 
to rear d to help. Engine Stff la charge of Sonduo tor ...hitelook 
and Engiaetbaa Se&phill, running with tender ahead, ;>»at«>d JO 
signal station at 11*16 a.©,, stopped for the signal weat ef 
the tunnel, sad af ter the calling-ea signal wae cleared this 
engine proceeded through the tua&el aad coupled te extra »E8. 
While waiting fee a signal to start, the cellist oa occurred* 

Pas a eager train no. 20, ea route from Chicago to 
Sew York, passed JO e lgaa l station at 11,29$ a*a*, and at 
about 11.31 or ll.&g it oollided with axtra 9ZB. Ihe eolli-
eIon resulted in the death o f a flagman e f extra £20, the ia-
Jury ef six paasong«ira and nine Pallasan aad dining ear employees 
of passenger train !2o, SQ, and the engine aaa of helper engine 
327. the engine cf t ra la He* 80 and helper ©ngines aad 
1MB were considerably damged, and, tine wooden caboose ef extra 
9£S w i practically destroyed. At the t i a e of the accident 
the weather w&a cloudy* 

dalle the statements o f employees indicate that the 
speed of train So. BO m.v sat more thaa ten a l i o s per hour when 
i t eaerged froa the tunnel, the damage which resulted from tae 
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oo Ilia ion indict tad that at tho time af ths &mU,mt ths speed 
5 f train N©# SO WJ.B pzobubly in e x s e e * of that rats, 

The traok is tangent for nearly the whole distance 
from a point west of JO signal station to the western portal ef 
the tunnel* The traok then our?©a to the left, reaching its 
aoxiiausa oarvi>tare of six degrt es about 1000 feet east of the 
eastern portal of the tunnel, east ot point of oollisien, Oa 
this traok there is a descending grade ef *4£ per cent to & 
point east of JO eigaal statlan, followed by a descending grade 
of 1*61 per cent, decreasing to 1*36 per sent as the western 
portal in approached* Leaving this point the gradient becomes 
.9 per cent, then •&& per sent descending to a point inside the 
tunnel near the eastern portal, where th* grade changes te 1*73 
per cent ascending, upon which grade extra 989 parted amd was 
located when the collision occurred. 

The signals on this line are of ths 3-pcoition, upper 
quadrant, sestaphore type, and are controlled by JUG* oi remits* 
m signal station ia a modern plant, well ins tailed &ni main­
tained* £hc interlocking machine is ef the electric type, 
havinr 4,6 working levers and IS sprcre spaces* 411 functions 
are straight electric except signal 8-3, which is eleetre* 
pneumatic. itaarf signals govern to all routes* All-eleotrlo 
signals are of the top post type, operated by 110-volt. direst 
current t electro-pneumatic signals are alae ol the top-post 
type. Signal is located at the west end of the subway 
about 30TG feet west of B£ signal station and cut of sight of 



siga&lawa* 'f-he bottom arm ox thin signal, s~E(b), is known 
as & h&ngor or "sailing on" signalt normally it is operated 
as & semi-*aut emetic aignal, being controlled by traok, line **ad 
10c*l airs alts, A pu^h^-button arrangement ia provided wuereby 
the track-circuit control feature say be oliflBln&tedj when tae 
bloek Is ©sampled* sigasl ©Vii{h) can be placed la tae 4$9 or 
oaution peeitloa by the aigaals&a by moving lever 8 to the right 
and preealng ^ pu®h»batteji whloh is them uncovered. Signal 
S<tfb) reaains in th© dfip position, irreepeetive of the condi­
tion ef the bloek, until lover S is restored to norsaal position. 
A train approaching oigacl 0»E smA flading it is utep position 
is required under the rule to aeoertala the oaisa by telephone 
and fill out & clearance o^rd by direction of the aignalttaa if 
accessary. In order to avoid making eat these cards, it haa 
been customary for the signalman, when notified of a trala west 
Of or at signal 8-3, to place elgaal S-ifb) la the 45* or aautlen 
petition hj i&ean? of the puah-button device referred te, Shis 
action tm the effect of nullifying the traek circuit centre! 
over the aigaal and authorises a trala to proceed at lew apeed 
aad eater tii© block though already occupied, operating la con­
nection wife aigaal S-K{b) are several light Indicators? ea© 
of these, located la Croat of the llreoter, is extinguished whwa 
aa approaching trala reaohei tlie hew aigaal at JOj & red light 
on the machine ia displayed vshea signal b) hae sieved fresi 
the horiaontal position; m d whoa a trala eaters the block 
controlled by signal a~?tfbj a white light oa the maohiae is 



extinguished! whoa a train has parsed or ole&red aignal 8-3, 
the indicator In front of tho director ia illuminated. 

Knglnomn Ham phi XX atatad that on arriving at tho weat 
and. of the tunnel tho elgo&ls were against hist toe conductor 
went to the telephone aad wae told he weald get the "calling 
ea" signal* On getting tale signal he rang hell* called la the 
flagmsa, sal proceeded cautiously te find the rear of iihm 
the rear of engine 196©* was seen amd a coupling was Eaade, the 
flagman went hack into the tunnel with a red flag aad red light* 
the engineman etated he then began watching for a signal te 
proceed, when he heard the exhaust ef the engine of trala la* 
SO, mid before could give amy mralag that engine came eat 
ef the tunnel aad rea late his engine* 

Conduotor Whifceloek of engine 327 stated that aa had 
orders to assist helper engine 19&6 la paahiag a trala eat af 
the aubway. He arrived at the went ea i of the tunnel with ea* 
giae headed watt mi. found the ei^al against him. The operator 
at JO was ealledr she la turn called BR, aad the latter 1m 
about five adnata gave the "calling m™ or persiieaive oiga&l* 
He then moved cautiously through the tunnel aad when near the 
eaet end wae warned by caps aad flag of standing trala* Ee 
west ahead te get signal to push cut, while the Hagraan went 
hack with flag and red light* After calling up and being teld 
what m a te be done, he saw the brakeman rm out sad flag ag&lnet 
a p&selag train on the weetbeand traek $ he looked back aad dis­
covered that Ie* SO had run late them* 

Bear Brakeaan shlttaher, acting aa flagjaaa for engine 



327, stated th&t after coupling was with extra 9BB he 
tod f-oao hack far a distance of about 70 feet, The tunnel 
was so full cf aacke end steam th&t he could act sea* He in­
tended te go through to the west end, when he heard a trala 
eeialag froai that direction. He ran toward it, signalling aaa 
yelling, and threw hie lamp at the engine, bat faillag ta at­
tract any notice ho ran toward the east end ia aa effort te atop 
tha train la the open. He did not have torpedoes- or fusees 
with him, and stated that there were tione ea the engine. He 
wee familiar with Soneral order He* 69S relative to the uee of 
flagoon1 s sigaala la cases where a train stops or ia moving under 
circa®®t&aees ia which i t way be overtaken by another train, aad 
considered conditions preceding the accident such as to reqaire 
the use of torpedoes aad f ;aeeee, bat as his engine #ae not sup­
plied he m a not la a position te comply with the order, Ee 

knew that So* £0 was following thoa aad thought he « far enough 
ia the tanael to have flagged it bat for the steam aat smoke 
which obscured the view* 

itaglneffian SSakibben o f passenger train So. 20 stated 
that n&en he passed JO tower the signal indication oa the auto­
matic signal east of that tower wae ia the caution position, aad 
shortly afterward hi wlso found the same indication oa the lew 
speed or "oallinc en* signal at the west portal of the tunnel* 
He released the brakes aear the latter signal and he wae running 
at about tea mile*? er. Jutiar >-«<ja He passed it, when he entered 
the tunnel it was filled with eateke* and the first intimation 
he had e f anything ahead wae when he heard a sthout« He mis 



than out ef the tunnel, a-d itaiaadiiitely applied the brakes In 
aa ergs nay. Ee bad no idea of his speed when he sfcruek although 
his train was running Tory s lowly when it passed the signal aad 
he stated that he did not use steam between the lew speed sig­
nal and the point of a©111Bion* 

Fireman Bhoep corroborated the statements ef Saginam&a 
Maklbben esneemlng the position of ths sign ale referred to* 
as alse stated that ths rate of sp^ed waa met over five miles 
an hour when they passed the west portal of the tunnel, amd 
thought it was about ths sasae r&*n thay ran into engine #£7. £'he 
tunnel was so full of smoke he uould not see the front end of his 
engine. He first o&ugfct sight ef engine 537 just as they emerged 
from the tunnel j hs shouts. I to the engineman and he Lamedi&tely 
applied the brakes* Be thought I©# SE? was only about aa en­
gine length away when he first saw It, 

Signalman Matt is ef SB blook station stated that extra 
9S8 was shaking a preferred move through ths tunnel with engine 
1965 as pusher. Is told the leveman to put It over the switeh 
under a clear signal. ,Vhem It emerged froa tm t vassal It 
brake loose eight or nine ears from the rear, and as the pusher 
engine « unable to bring the train together, the trala dis­
patcher waa notified and engine 387 was sent to assist* Oa 
arriving at Bo* 8-K signal, the sn&lnsm&n of ZZV asked for a 
olear anew oard and was told that v»uld net be necessary aa he 
would be given the "calling on** slgaal* Later hs said he talked 
with the alapataher about train SO, but he did net reaa 11 what 



tha dispatcher eaid, aad about taat tiia ft 30 reported iro. 20. 
Ia asked tbe operator where So* SO wae aad being told "down 
there" whloh ladieated that it wee near tae west portal oi tae 
tunnel, be Jumped ap and pat lever Be* 3 bask ae as te restore 
signal @~j*(b) to tae atop position, but Be* BO aad already 
passed taat signal. He stated that at the tis&e neither he aar 
the leverman knew that angina 5S7 was past Ho. 8 signal, the is-
dieator aot being operative at that tlaa* as extra 988 had not 
ele&red the traek elrouit, 

lUgn&lweje&n farewell of JO tewer states that engine 327 
passed JO at 11.IS on its way to the su ferny, aad paseeagar 
train Ho* BO paaeed at ll,&s£ a.m. &he reported Bo* SO to SB 
&ad reoelved the response *all right*" 3he knew that a freight 
extra was stalled in the tunnel bat raised m question about 
letting Ie* SO ia behind it, for when I&* 20 passed under her 
acme aignal ake w that the a&taa&tle signal east of JO govern­
ing movements through the aubmy wae la oaatian position* 

Aaat, Trainmaster Wright atatad that signal *VK at 
the western portal of the tonne 1 is a permissive hoiae signal 
and ladieated to No* 20 at the tine of its aapreae^ that it 
should preeeed at lew speed prepared te stop) that traek m y be 
oeeapiod or next signal at atop* He said that the train die-
patehe r knew <saat the oonditione were in the aafemy bat did net 
think it inouaa&eat upon him to hold m* 20 at *TO far the reason 
that there ie a home iaterleeklag signal at the west portal aad 
aa auteaatia signal jaat east of m whloh stood at 4a degrees 



©r caution. Partheriaere, It was not expected that extra 9£@ 
would aonaama such tins* ia getting started, Ha aald taat ma 
serious h a m oould have resulted II tha operator had restored 
signal 8-Ii{b), even though engine 327 had not passed it, far la 
the latter event ths engine muld merely have haaa compelled ta 
stop and await an order te proceed* 

It is apparent from the Investigation ef this aooident 
thut several la a tore sere involved, and that It uight have been 
averted by any oie of several es^loye©£j# la the following 
statement of cause and discission, theae features ara assaldered 
in dequeues and not necessarily in tha order af relative lapor-
tance* 

This aooident was caused %j a e&lli*®-on signal whioh 
had been displayed at o an tion for fee helper engine, being left 
In e&utlan position, thereby being unintentionally displayed 
far ths psssenger train involves in this accident; also fail­
ure of ths englneman af the passenger train sufficiently ta re-
duae speed and operate his train under absolute control as ro-
quired by the rules and dictated by good Judpaent under t&a ex­
ceptional circumstances *-ioh existed at that time; sad failure 
af the ore* of the preceding train to provide adequate flag pro­
tection* 

The investigation disclosed that the calling-on signal 
was left In the caution position far about ten minutes after en­
gine 3S7 passed it* l j ? h i B engine passed JO tower at 11*16 a,*,, 
ims delayed about five minutes at algnal <3-iif and had paesad 
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through taa tunnel and stood coupled to taa roar af extra $£8 aaaa 
seven or eight minutes before ths aellislva o ocurred, Trala Eo. 
20 did aot pass JO tower aatil 11.29^, aad taia aaat have aaaa 
appruilaaately ten minutes after angina M 7 had passed signal 8-li, 
Signalman KuLtla aaa familiar with the schedule of train Ho* £0 
aad mam were available for hist to ascertain whether that train 
wae on tiae* Under the eireaostaaeea no indication oould be 
received that engine 327 had passed signal 8-H, but it was the 
daty ef signalman ilattia under the rulee te restore signal S-a(b) 
te normal or step position after allowing a reasonable tiae for 
the movement ef the light englna whloh had been authorized, ana 
ia any eveat It wae imperative tnat he should do so before the 
arrival of train Ie« SO. Hie f ailure to restore that signal 
te normal peal ties before train Ne. $© passed it resulted la that 
train accepting a signal which wae not Intended to he displayed 
for it. Had 3ignalm&n Mettle properly performed his duty ia 
this instance the accident would undoubtedly have been averted, 

The Indication of signal 6-Kfb) which wae displayed at 
the time train fe» 20 paeeed it ia interpreted by the raid's aa 
"proceed at low speed, prepared to stop; traek may be occupied 
or next signal at stop." in view of the signal indication re­
ceived, as well aa the fact that the view in the tunnel w&e 
totally obscured by steam and smoke* Sngineman Makibeea should 
have reduced the speed of his train to a very low rate and should 
have proceeded only when he ^as certain that hie train wae abso­
lutely under aoatrol. It ia believed that the rate ef speed 
ef trala So, £0 waa considerably higher than Is Indicated by the 



et&t omenta of employees Involved, for the reason that, it covered 
the distance from JO tewsr to the point of accident, &paroxiiaately 
3200 feet, in from l| to 2& minutes, running under caption »lg-
Tials practically the entire distance and 1014 feet being through 
the saoke-filled subway} furthermore, had the apaad baa a aa 
lew as was claimed upon emerging froa the tunnel the distance of 
lbO or 800 feat to the point of collision «eald probably have 
beea sufficient to enable tha englnaa&n to bring his train te a 
stop without colliding with the standing traia* It ia there­
fore conclusive that the speed cf traia 3a* £0 exceeded taat 
author lsea by the signal and rules aa wall as that pemitted 
by gaed judgment of an experienced eaglneaaa, aad it ie believed far 
that reason that the direct responsibility for this aooident rests 
primarily upon Engineman isaxlbbaa* Had he fully ooaplied with 
tho signal aad rule aad exercised good Judgment under the ciroua-
et&noes, the accident would not have occurred, nofcwithstand!ng 
failure ef the signalman promptly to restore the signal too aar* 
isal peal tlaa* 

Conductor ahitelook sad Englneman Hemphill ef engine 
3£7 are at fault for fulling te comply with general Order Be* 
592, t&loh comprises a aodlfication of 3ule fy of the hook ef 
rules, and in part reads followsi 

Shan a train stops wader circumstances in which it 
stay be overtaken by another train, tho flagman asst ga 
bask immediately with flagman's signals a sufficient dis­
tance ta insure full pre tee tlaa, placing two torpedoes, 
aad when ses&ssary* in addl tion, displaying lighted 
faeces* 

Conductors and enginsaan are responsible far the 
protection of their trains* 

She flagman waa aet ins true ted to comply with this rule, sad if 
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be bed. been, he was aot ia posi tioa to do ao felly because of 
the abeeaee of necessary flagging K&terlal* The engine was at 
the end of a tunnel where the range of via I on wae extremely 
limited aad it oould be seen from an ap proa ah lag train far only 
& few hundred feet; it was therefore all the more Incumbent upon 
the eonduetor and engineman te see that the rale was atrlotly 
complied with. Under the circumstances Conductor White lock 
should have instructed hla flagman to remain at the western portal 
of the tunnel and hold all trains until recalled. She rules also 
require that the engine aaa and conductor Must know that their 
locomotive is supplied with all signals neoeesary. 2he investi­
gation developed tha t engine 327 was not supplied with all sig­
nals reouired te provide necessary flag protection, 

flagman fthlttaker, having had many years cf experience 
aa a flagman, should have remained at the western portal of the 
tunnel without instructions j and he is also at fault for not 
complying with Bale 7 of the book of rales, which reads aa fol­
lows z 

aaployeee whose duties say require theia to give 
signals must provide theaeelves with the proper appli­
ances , keep them in good order, aad ready for iraaediate 
use* 

lad thia rale been obeyed the flagman weald have been supplied 
with torpedoe« and fusees end would have been in position te 
avert the accident. 

Ihe anteaatie block signal rulee include the following: 
B8, Xn automatic territory, when a train is to be 

admitted to as oeeapied bloek between the interlocking 
hoiae signal and the next automatic signal in advance, it 
aaat be stepped before being admitted to the aleak* It 
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must also be stopped before being admitted to an ooeupied 
traok between tbe interlocking boos algn&l and the ad­
vance aignal in its usual location* 

97* nhen a train is stopped b,v & block signal, tbe 
conductor or englneman will ascertain tbe cause by tele­
phone if this can be dene more promptly than by going ta 
the office, and maj fill out clearance cards by direc­
tion of the signalman, if necessary* 

2he push-button arrangement described in connection 
with signal 8-Bfb) enabled the signalman to cut out the traok-
circuit control feature and to operate that signal ae a calling-
on signal j this in effect rendered Bala 88 inapplicable te 
signal 8-3, the caution indication of the ealling-on arm being 
substituted for the clearance eard provided for by aula 97. 
Bat as la evidenced by the occurrence of this aooident, thia 
feature introduced a source of possible danger, and any con­
venience or saving of time effected is at a sacrifice of safety* 
The direct lever control of a signal in that locution is con-
aidered by no means good praotiae, and this was one cf tha 
controlling conditions shloh rendered thia accident possible* 
Had the practice prescribed by Bales 88 and 97 been followed 
when train I?o* 20 approached, that train would have been held 
west of the tunnel and the accident so aid not have occurred* 
It is noted that since the accident measures have been taken te 
eliminate the unsafe oondi tion disclosed; the push-button ar-
rasgeseat for cutting out the track-circuit control of signal 
8-ii( b) has been discontinued, thereby eliminating the * calling 
on" feature of signal 6-n(b). 

All ef the employees involved were experienced men. 
The signalman at KB tower and the crews of passenger train So* 
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S0 aad engine Ho. 3s? bad been on duty less than tire hours 
at tlae of seal dent end had had asple rest prior thereto. 


