INTERSTATE COIX'ERCT COMIIISSION

WASHINGTON
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SUIMARY
Railrcad: Pennsylvanla
Date: April 22, 1547
Location: Duff, Pa.
Kind ~f accident: Side collision
Trains involved: reignt + Zngine
Train numbers: Extra 7524 "est : Extra 2867 Vest
Engine numbers: 7624-8375 1 2867
Consist: 64 cars :
Tstimated speeds: 5m, p. n, 2 m, p. L.
Operation: Siznal indicatiorns
Trécks: Dounle; o%1ot curve; level
“Teatner; Clear
Time: 1C:8C v, n,
Casualties: L killed; 1 injured
Cavse: Feilure properly to control

movement of engine after it
nad been stoomed clear of a
conflictirg crossover movement
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INMTERSTATE COMMERCE COMMISSION

INVESTIGATION NO, 3098

IN THE MATTER OF MAKING ACCIDENT INVESTIGATION REPORTS
UNDER THE ACCIDTNT REPORTS ACT OF MAY &, 1910,

’

THE PENTSYLVANIA RAILROAD COMPANY
June 13, 1247

Accident at Duff, Pa., on April 22, 1847, caused by
‘fallure properly to control tiane movement of an
engine after i1t nad been stonped clear of a
conflicting crossover movement.

1
REPORT OF THE COIMISSION

PATTERSON, Commissioner:

On April 22, 1947, there was a side collision
between a frelgnt train and an engine on tne Pennsylvania
Rallrcad at Duff, Pa., wnich resulted in the deatn of one
employee, and the inJury of one employee,

ltnder autnority of section 17 (2) of the Interstate Com-
merce Act tne above~entitled proceeding was referred by tne

Commission to Commissioner Patterson for consideration and
' disposition,
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Location of Accicdent and Zethod of Oneration

Thig accident occurred on that nart of the Panhandle
Division extending betreern Eeplen and Scully, Pa., 3.1 ailes,
In the vicinity of the point of accideat this is a double-
track line, over which trains moving with the current orf
tralffic are operated by signal indications. The main trocks
from soutk to north are desirnated as No. 1, eastward freight,
anc. No. 2, westward freight. At Duff, 1.8 miles west of
Isplen, an interchenge treck of the Pittsburgh, Chartiers >
Youghliogheny Railvay wractically parallels the nain tracks
of the P.R.R. on the north. A trailing-nocint crossover, 372
feet in length and designated as crossover 1, coniects the
P.C.& Y, interchange track anc¢ F.R.R. track 'o. 2. The west
stitch of crossover 1 1s 360 feet 'est of the station. West-
dound movements en route from the P.C.& Y, interchenge tracx
to Scully, 1.3 miles west of Duff, are made through croscover
1, thence westward on traci No. 2. The accicdent occurrec atb
the fouling ncint of track No. 2 and crossover 1, at a point
156 feet east of the west switch. From the cast on thz nala
trecks there is a tangent 370 feet in length, tlen a 9°19!
curve to the left 1,100 feet to the point of accident and 70
feet westward. The grade is level. '

A telephone for communlcation between nembers of traia
crews anc the operator at Esplen ic located in a booth
immedlately acdjacent to the ecst eritceh of crossover 1,

The stitches of croscover 1 are hand-operated. The
sritchstand of the west switch is of the ground-throw low-
stand type, end ig 4.85 fcet north of the centerllne of track
No. 2. A spindle bearing a switch lamp is located betuvecn
tracks NMos. 1 and 2, and 1s 3.9 feet soutir of the gage side
of the south rail of treck fo. 2. The faccs ol thc suitch
lamp are fitted with flared disc targets. The tops or the
targets arce 1.5 feet above the tons ol the ties. VWhen the
west suitch is lined for novemzant through crossover 1, o rod
light and a red target arc Cisgplayed for track "o. 2.

Automatic sipgnal D 17, governing west-bound moveients on
tracit No. 2, 1s 964 fcet east of the moint of accident. Tris
sigaal is of the position-light type, and is asmroach lizhted.
The involved aspeet and corresponding indication aad neac of
this signal are as follows:
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Aspect Indication , Name
Three vnite lights Ston; then Stop-and-proceed.
in horizontal proceed at
positinon over Restricted
white marker speed.

light

The fouling circuit of crossover 1 extends 170 feet east of
the west switeh. The controllinz circuits are so arranged
that wvhen a vest-bound train is occupring track No., 2 between
signal D 17 and the next signal vestward, or when the svitches
of crossover 1 are lined for moverent throuzh the crossover,
signal D 17 displays stop-then-proceed-at-rcstricted-speed.

Operating rules read in part as follows:

DEFINITIONIS

3
"

b

LR

Reduced Speed--Prepared to stop short of train
or obstruction.

L

Restricted Sneed--Not eiceediig 15 miles per hour
prenared to ston short of train, obstruction or
switch not provnerly lined ond to look out for broken
rail.

11. A train finding a fusee “urning red on or
near its track must stop and extingnich the fusee
and then proceed at Recduced speed.

99. Uben a train stons under circumstances in
vhich 1t may be overteken by another train, the
flagman nust go back immediateoly with flagman's
siznals a sufficient distance %o insure full pro-
tecticn, placiag tro tormedoes, and vhen necessary,
in addition, displaying lighted fusees.

3 % S

When a train is moving unier circumstances in
vhich 1t may be overtaken by another train, the
flagman nmust %talle such ac*tion as may be hecessary
to insure full protection. By night, or by day
vhen the vier is obscured, lizghted Tuseas must be
thrown off at proper intervals.



Tote--Then treins are operating und=r Automatic
Blocl: System Rules, “he reauv 'leﬂent of Rule 237,
i1 so far as nrotecting a-ainst follovinz tru_ﬂ" is
concerned, will have Deen comnlied "vith smea Tull
protect*on ig arforded agza inst traias moving at
Restricted sneed.

When practicable, the cngineman must sce thot
the sultchiecs nearest the enzine are pro QLPIJ 1incc

A train or engine must not foul .4 track until
P

switches connectc& ~ith the movement are pronerly
lined, * % %

5%

182. Whed’a train crosses over to or obstructs
another traclk, unlecss othertise provided, it must
Tfirst be protec cted as nroscribed Hy Rule 29,

502. A train or enzine must not cnter a »lock av
a nand opcrated switch or crogsover nor foul the main
trock vithout permiscsion of the sicnalman, * * %

504, TUnlesg so directed by the superiantendent
the signalmaa must not =ive pe?”is sion to a train
or cngine to enter a block at a haand onerated swi
Oor crossover or foul the mala Track on which alot:
troin is moving or hes becn authorized to move, i
Tz direction of such switch or crocrover from the
next block station or interlocking.

=

Then permission has becn zgiven by “he signalmen

to frain or ergine to enter a block at a hand
operated switch or crossover, the sianalmen in charge
of the block stations or interlock tings Tetween which
vhe block is located must xnou that tn: movement hos
been made before pernitting another train to nove
betweea such block stations or interlocrings and the
Titch or crossover where such movement is being
made,

QJ
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Note~-The movement has been mode when the train
or engine has moved so that any portion of 1T
cccunles the main track.

Brake and Train Air Signal instructions read in part
11
AL

2. Locomotive Piston Travel--The piston travel
on the locomotive and tenfer must not vary more than
one (1) iach in either direction from the following
dimensions, excent on truck mounted brwke cylinders,
‘which must not vary more than one-half (1/2) inch:

Steom Locomotive--~Equalizer Driver
BrOKE vvyeenreeeesssorsasnssennsassanays OF
36 3% 3%

Tender Brakesg Withcut Slack Adjusters..... &Y

% % o

The maximum authorized speed for all troias moving on
traci No. 2 is 20 miles per hor.

Description of Accident

Extra 7624 Yest, a trest-bound P.R.R, freight train con-
sisting of engines 7624 and 8375, coupled, and 64 cars, ea
route from the P,C,.& Y. interchange track ot Duff to Secully,
vas noving throuvzh crossover 1 to track Lio. 2 at an csti-
meted speel of 5 miles per hour when the Torty-ninth car
was struchk by Extra 2687 "Test at the fouling point of trac™
No. 2 aad crossover 1,

Zxtra 2867 "est, a west-boun® engine, hended west, pnsscd
Eenlen, thc last open office, at 10:32 ». m., stopped at signal
D 17, fhich Gisplayed ston- tpen-p“oceed— t-regtricted-~speed,
thela procected and uuonoec“ about 10:40 ». m. at a n»noint qubu
100 feet ecst of the foul:n; noint nf the vest switch of
crossover 1, About 10 mlnutes leler this engine proceeded
westward gnd was noving at an cstimated spega of 2 miles per
hour vhen it struck Extra 7624 "cst,

Engine 2867 stopped with the “ront end 45 feet west of
the point of collision. The engine-truck wvheels and the Nos.
1, 2 and 3 palrs of driviang wheels were ferailed, The caglne
stood upright on the roadbed of track No. 2, and at an angle

A
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of aktout 10 de~rees to it. The risht sldc ol the engine was
dannged. The cab was demolished, the nover-reverse lever vas
torn off, and steam pines and air pipes within the cab vere

broken. Ilone of the eguinment of Extra 7624 "Test was derclled.

The soatli sides of the rorty-nintih to fiifty-eigshth cars,
;nclusive, were drmoged, and o genaration occurred betreen the
Tifty-sixth and fifty-seventh cars.

-

he encineer of Zxtre 2867 West wns killed, oad the

ireman o8 injured,

2

Tre veather wos clecr at the time of the eccident,
wilch occurrced about 10:50 p. m,

Zngine 2867 is of the 2-10-0 type, and is nrovided with
o, 6-Z1 brnkte-equinment, one 8-1/2-inch cross-compound oir
compresscr, and an auxiliary emergency valve locatcd on the
baclk o the right side of the cab. The alr-comprescor
covernor is o:i the duplex type. The low-nrescure heald and
thc high-pressure head vere adjusted tn supnly main-reservo.r
prcssares of 105 vouads ond 135 pounds. The reducing velve
s adjusted to suprly o brake-cylinder pressure of 45 pousds
by use of the indecrendeant breke valve, The brake-pine feed

volve ves adjusted to gupnly braXe-nine nressure of 72 pounds.
The safﬁtV—lev of the 6istrlout1ﬂg vrlve 1ree adjusstad to
open rnen brike~cylinder pressure reached 72 pounds, and to

scat vhen the brrnke-cylinder nresgsure "ras 68 pounds or lecs.

The 2roke system is so crranged that thern the lHCGDCﬂuenB hroke
volve 1s plrecd in slor—omnlication position the vreoxe—~cylindcer
pressurc should iacrease to 40 nounds in & te 10 scconds, and
inea the indepencent brake —alve is »laced in quick-omnlicntlion

position the brakc-cylinfer nrcssure should increasc to 40
pounds in 2 or 3 secogds. The releasltc time after elther
appllication shou’d be 13 seconds. The engine is provided

with tiro 18-inch by 12-incn driviac-wheel brake-cylincers
and one 1l2-inch by 12-inch tenfer brake~cyliader. The
feader is providel mith two 4~vheel trucks Bralrins force
is anplied ageiast all vheels of the enrlne and the tencer,
erxcept the en~ine-truck wheels, The engine is ‘enuioned with
a balascel- tyne throttle-valve mounted in ftle steam dome.
This valve is ““rcnéeq with a ™alancing piston, o~ first 1ift,
vhich must rise 1-1/4 inches before the main valve starts to
1ift. The mein valve has a it of 1-1/8 inches. I either
cveat, stcam is aditted Trom the ton of the dome throuch the
tnrottle-valive cage and staad nine, ftrence %o th» dry-nive,
the superlieater system, and to the cyliilers. Movement of
the throtile-valve is coatrolled by a uhro*.le-lever on the
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tack-head of the boiler. This lever is arranged with a 17- .
tootl quadrant mounted integrally with the throttle ctem. A
4-tootn throttle-latch, actuated manually, meshes with the
quedtrant and holds the throttle valve in the desired position,
The la chr is held enfaﬂcd by & tempmered s-ring ol ,brass vire

0.114 inch thick, colled 1ian 19 turns to = leagth of 4 inchns
anl. a diameter of 1/2 inch.

The last clasc repalrs on engine 23€7 wvere completed
and the braxe-system was lest cl-ancd on Hovember 23, 1946,
General rcpalr of the air compressor was completed April 17,
1947, mné the compressor was apnlied to engine 2857 on Apr*
19, 19247,

Discucsion

Tiie investigation disclosed that about 10:23 p. m. the
opcrator at Zeplen isasued b telsphonzs to the conductor of
zxtra 7694 West ~vtlority for that traia to wmove from the
intnw harge track at Duff througn cros-tover 1 and uO procecd
vestuard on trock Mo. 2 to Szully after Extra 4441 Vest, a
west-tound Treight train en route to Scully on track no. 2,
had cle~red the crossover. At that time the operctor informed
the conductor of Zxtra 7624 Vost that Extra 2867 Vest, a west-
bound cagine on route to Scully, "oulﬂ cnter trock Yo, 2 at
Egplen about 10:30 p. m. Ix*tra 2°G7 Vest poss ed Esplen at
10:32 p. m., and Extra 4441 Vess wuqsed Duf® abovt 10:37 »n. n.
Iumediately ofter Extra 4441 Yest clenred t\o ~ost suiteh o
crossover 1, a member of the crev of Extra 7624 est 1ined the
switches of th: crogsover for that train to proceed through
the crossover to track No, 2, Extre 7624 Wost was nmoriny
uhrou“k he crosgtover 1hien the footv-ninth car vas struck by
Extra 2067 West ot the fouling point of track Mo, 2 aand the
crossover,

Magt said  that avout 3 minutes
through tihe crogsover he ~ag

Ske cressover to nrovidc flag

he snw the roflcction of the

o Tew huncred feeot distanv, He -

n signals rith a 1ichted red Jusec, and these |ifQW7s
no”’lcdrmd Sv to short blasts on tiie whistle ol tne .
1dg enzine, Soon aftcrrrard Extra 2867 West storoed

© Ve 1ty of the point wherc thc flaglﬂn vee stationc a,

Xtra 7624 Yest begen to move throush the crossover.
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Paring the moverment of this train throuch the crossover the
flagman neard the souncd of brakes releasing, then he ouvscerved
thars engine 2867 was moving uvestward, and the collision occrrred

immeclatelv afterrard.

The crew of Extra 28687 West consisted of an engineer and
a fireman. Tihe encineer was kxilled in the accl-ent. The

bralzes of this easine had besn tested and nad fuactloned
nroperly en route. The fireman said that wien the cn~ine was
ssoormed at sicnal D 17, in compliance with the stop-end-proceec
incicatlon displayec by that signal, he and %the enginecr so -
stop slmmels heing wiven with a lighted fuscs in the viciniwy

of thc crossover. Soon alter the englne was stooied in response
to the Tlegglag sicnals the Tireman observed that the croscover
sl tchics vere lined for movensnt through the crossover and

that Extra 7624 West wa: moving trestward oa the interchoace
troek toverd the crossover. Tren the filreman vas engoged 1in
tending the Tire, and he 1ag notv aware that his enpgire ad
started to move westiard untll immediately before tlie collision
occurred,. :

-

Althoush there was some daunge to appliances in theo crb,
xemination of engine 2887 after the accident disclosed that
he throtitle lever tas latched in closed posgition, the velve
car vas in position for bachkward motion, the auvtomatic brakce-—
velve hendle wns on the shoulder Hetirecn ruanzneg and release
positlons, and the iandepcendent bralie valve was in quick-
aprlication position, Tests of the 2ir-broke systen ¢isclosch
thet the distributing velve, botnh rake valves oné the
comprecssor governor functioncd proverly. The travel of the
driving-vhecl brake-cylincer pistons veried from 1/4-inch %o
3/4-inch in excess of the meximum specified trrvel, and the
trevel of the tender brake-cylinder piston trme 1-3/4 i1aches
In excess of the m~ximum spcecificd travel., There viag cxcoasive
leckage of the tendecr broke-cylin“er, bccause of trora conclition
of the pacliing cup. Horever, after a 20-nound brolzo-nipe
reduction wns made, braking Torce sufficicent to prevent movement
was maintained at the vicels during ¢ neriod of 6 minutws
25 scconds aTter the stop-cock s closcd in the main-

@

4

3 -

n o

(DL BRSRITN

reservoir supply pipe to the distributine valve. IZnglae 28267
gstoonel on lcvel *trackt on o 9°19' curve to the left. Concgicering
the resistance to movement presented by treck curvature,
particulerly vith this typec ol cngine, it anocars thot steom
ould hove to be adnitted o the cylincders and tre brrolkces to

o.ck

be relecased for this cnginc to start to mceve on lovel troc

Several doys ~fter the acccident, tests of the throttle
valve, The throttlce-~lever ri~wing, the dry-pipe, »nd the
clr—conpressor vere conducted vith a beoiler prossure of 220
pounds. At the cvlindor cocks therc "™mg a slight lenkerge of
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steam, wnich indicated that either a throttle-valve or a dry-
pipe leak existed, The throttle-lever latch had been removed
end could not be found, but a new latch wes substituted. The
Teeth and recesses of the throttle-lever quadrant were in good
condlition, but the teeth of the new latch &id not properly
engage the quadrant, because of a non-standard latch spring,
which was 3-11/16 inches long, coiled in 23 turns, and which .
offered less resistance to compression than a standard spring.
This non-standard spring vas in the throttle-lever assembly
at the time of the accident. With the non-standard spriag in
use the throttle-lever latch would not properly engage unlecss
Tthe latch~handle was released carefully., If the latch—~handle
vas not released carefully, the throttle lever tould kick
open 1 to 2 notches on the quadrant. The throttle is
arranged for a drifting throttle with 1 to 2 notches and a
heavy drifting throttle with 3 notcnes, and the main valve
starts to 1lift when the throttle latch is midiay of the
quacrant, When the non-standard latcli spring vas replaced
with a standard latch spring the throttle latch readily
engaged the quadrant, regardless of the degree of care used
in manipulating the latch handle. The throttle valve and the
stand-pipe tere removed and insmection disclosed that the
balancing piston, the main valve, the piston rings and the
valve scats were 1n good condition., There was nho steam
admitted to the cylinders vhen the throtfle lever was latched
in closcd position, No foreign material, which could havc
blocked the throttle valve from seating, was found in the
valve cage., There vras a slicht amount of leakage to the dry
pipe at 1ts connection with the stand pipe, but not of
sufficlent volume to move the engine. Orifice tests and
examination of all parts of the air-compressor discloscé that
the compressor wos in good coadition and not subject to crratic
action or stoppage during use. The comprecssor wos copoble of
mainteining cdequate air pressure in accordance with the
rcaquirements,

The cvidence indicates that the engincer of Extra 2837
West relcased the brake of his cngine somctime after the
engine wns stopped clear of crossover 1. Since this cnglnc
had an inncrent rceeistance to movement unless a consicerable
amount ol steam precssure wos admitted to the cylinders, 1t 5
appears cither the :nginccr failed to observe whether the
tharovtle latch wvas holding the throttle lever in closed
position, or that he inadvcrtently opencd the throttlc cnough
for steam to be admitted to the cyiinders in amount sufficient
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to move the cngine slowly ahead. Apparcntly an attempt vas
madec to stop the engine, as cvidenced b the position of the
independent brake valve, tre throttle lsver and the valve
zear after the accident.

Causge
It is found that this accident was caused by failure
properly %o control the movement of an engine after it had

ceen stopned clear of a conflicting movement,

Dated at Washington, D. C., this thirtéenth
day of June, 1947,

By the Commission, Commissioner Patterson.

( SEAL) W, P. 3ARTEL,



