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INTERSTATE COLLLERCE COILIISSION

RIPORT OF THE DIREC QR OF THIX ZEURZAU OF SAFITY IN RE
INVTSTIGATION OF Al ACCIDENT "HICH CCCURRTD ON THE
GRTAT NORTHTRJ RAILTAY NZAR INDEX, WASH. , ON
STPTEMBIR 4, 1530.

Qctober 17, 1930,
7o the Commigsion:®

On September 4, 1330, tnere was 2 derallment of
a ma1l train on the Great Northern Paillway near Index,
Tash., resulting in the death of one employee and the
injury of one erplovee, who subsesuently died This
accident was invesitigated 1n conjunction with representa-
tives of the Statce of Washington Dopartment »I Publ:ic
Torka,

Location and meth-d of operation

Tnig accident occurred on the First Subdivision
of the Cascade Division, extendinz between Weaatcnce and
Se1ttle, Tasa., a distance of 155.7 mileg; 11 the wicinity
of the pnint o1 acrident this 13 1 singlc-track liie over
which troains aire operated by time-tocble, trala srders, and
an automatic tlock-pigail gyshem The 1nitial ocoiat of
derailmeat occurrad at a point 4,370 feet east of the depot
at Index, the final derailmeat Leiras 245 feet veyond that
peciat; approaching the wnitial reiat of derariment from
thz west, there are several sacrt tangeats and sharp
cur res, tollowed oy 1,137 feet of tangent and then a 107
03" curve to the loft 1,464.3 fTe=%t 1n leungth, 1ncluding
spirals, each spiral being 300 foet 1n length; the i1nitial
point of derail.icat oocurred on the curve proncr at a
point 221.8 fest from the extreme western end of the curve.
The grade for easthound traiis 1g generally azcending, being
0.479 per cent around the curve.

The ftrack in the vicinity of the point of ac-
cident 15 laid on a gide cut, the i1ajor part of tae derail-
ment occurrias 1n a cut with walls ranging from 40 to 100
feet 1n heignt. Tne track 1s laid wita 130-prund rails,
the firsi rai1l of the spiral peing 38 fect in leazch and
the otners being 32 fect 1n leugta, with an averase of
23 ties to the rail-lengtn, double ghoulder tie plates are
used, and the *rask 1s d-ruble-spiked inside 2aa out, and
13 vtallasted with washed gravel to o depth »f about 12
1nches The mage H»un the curve was nalntained at 4 feet
2 1uck:s, and the elevation at 3% 1achcs There 13 a
gpecd-11r12t sipn located on the en~ineman's side of the
track at a poiant 4,338 feet wcet of the curve 1avolved, re-
gtrictiae the spead of eastoound trains to 30 n1les_per
hour for 1& miles.
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The weather was fogry at the time of the
accident, whicn occurred aovout 13.32 a.m,

Descrantion

Eastbound first-class mail train N»n. 25 con-
sisted of one mail car, three baggage carg, one Pullnan
gleeping cal, one de:idnead nalil car, and one dialng car,
1n the order named, hauled Ly engines 1371 and 1453,
both of the 4-o-2 type, and was in charge of Conductor
Brokaw and Fnplae~wn Noble and aprlegate, respectively.
The first, third, filth and sixth cars were of steel-
underframe construction, the second and seventn cars
werz of all-stecl construction, while the fourth cor
7as of wooden construction. Tihls train lelt Gnld Bar,
*he last open office, 9.8u m1lce west of Index, at 12.24
a.11,, 20 rminutes late, and was derailed east of Index
while traveling at a speed shown by the speed-recerder
tape on enpgine 1453, the second engine, to have been ap-
proximatelr 44 wiles per hour.

Yeitacr eagine 1371, the lead eagine, nor 1ts
tender, was deralled; 1t became detached from the second
engilae, tae rnickle remaining closed, and came to & stop
avout €50 feet sast ot engine 145:E Fnzine 1453 care to
rest on 1ts right side, parallel with the track end
on the outsidz »7 the curve, at a point 545 feet east of
the 1n1t1al point of derairlricat, tne tender was behind
the engine. The first car came to rest up the erbank-
vient to the right of enmine 1453, the second car was
opposite the cngine and on the i1nsicde 2f the curve, and
the third car had 1ts forward truck derailed aad stopped
right oehind the sccoad car The cuployee killed was
the euglaneman of enzine 1453, while the erployce injured
was the fireman of vanat eagine .

surmalry of evidence

Fnzineran Noble, of lead engine 1371, stated
that on reaching a point just east of Reiter, located
4.89 rmiles west of Indcx, the speed was reduced to about
30 niles per hour, he naviug deternined the rate of speed
by looking at the gspeedoricter zauge, and this rate of
erceed wag malntainzd until jast before entering upon the
curve 1nwolved, when he rmade a lignt air-brake applica-
tion, avout a 4-pound reduction, 1n order to steady the
train around the curve, and the first he knew of any-
tning wrong was woen his own engine broke away from the
second engine, He gaid that the light air-brake applica-
tion nad not been releaged, nor had the speed of *the
train been retarded oy 1t prior to the derailment; he
did not notice anrthing peculiar about the riding quali-
ties of his engine just befere the derallment occurred.
He was endeavoring to make up lost time, but said he was
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not running anv faster o1 this cccasion than ne usually
di1d, eg*iratin_; *he espend to aave Jeen not 0re tnaa

30 miles per hour aroul’ tThe curve He A1d not pavy
particular atteation to tlhe cxact spsed, not having
looked at the speedeolriet:+ gaase at this time, hut said
that he -aiantained about a uniforr rate of specd from
Rei1ter tn Index He placed the ti1e of the derailrent
at 12.41 a.m., sayiag that he looked at his watch just
after his can enzlae cai'e to a stop, rot morz than 30

or 40 geconds after the derailment occurred The air
bralkes nad been tested and worked properly. Tnginerman
Noble fur*her ztated that receatlv the railroad officials
had 1nguired ag to the rcason for delay 1n hils operatiocn
of train rYo. 28, which 1agquiry Le domnsidered fto be
crificisn, 1a & way, but that no guestion had been raised
a3z %o operatiag too fast Ian this connection, however,
General Suvperintendent Srith gtated that this inculry
was not made in the nature of critiecism, tut =erely
asXing for 1afor ation as to ine cauge of the delay,
saying that according to 1ngtractions, encineien are not
expected tvo make up tire under conditiona where :t 1s
not safe tc do so. Staterments of Fareman Allea were
simllar to thoge ol En.ineran Iooln; he also said that
snortly after the accideant, hce tal'ed to Fireman LaVicne,
of the seconl ergiae, who was lujured and gupmequently
died, and accordiay to hig stateroats that fire-an said
he *nousht tan:y were goino too fast,

Conducter Brogaw stnted “hat the snecd was
the highest on passing Iidex, but fror that point east-
ward, he was writing aa’d was not payingzg parilicular atten-
tien to the speed, altnou_h he "felt we were valking top
speed all the way " J2em the car in which he was 7Tidiag,
the third car, came to a stop following the “erailaecat,
he gathered hinseli tozether, lizated a matca, found
his lantern, and 1 ediately looked at ais watch; 1t was
then 12.41 a.m., aand he placed the *irme of tne derailment
at 12.10 a.w. {onductor Brokaw enstimated tane speed of
the train to rave been between 40 and 45 miles pertr rour,
saving that the coaches lurcuned on account of the speed
and that ri1lk cans fell over on roundin; the curve at
Index, although that hanpened not infrecuentily. Head
Brakemarn Enyart was also ridiay +a the third car, vhile
PMlagian Scnlegel wag ri-'irz 1a the next to the last car,
woth of *hese employees looked at their watchee after tne
derail ieat and at that time 1t was 12.40 a .

Divisic. Engineer Hastle wasz ridians 1n the
gleeping car at the t11e of the accideat; after 1ts oc-
cvrrence he erxanliaed tne track and fouad there was a
wheel mark on the gage side of the catsideé rail of the
curve, extending eastward about 390 feet, from winich
Point on there were wocel marls on Poth sides of the
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cutside rail tor an addirtional cistance of avout 155
feet, or to where tue firual derarlinent occurrcd. He
a1lg0o had the section ¢rew check the superelevation of
the outside Tall, and 1t was almost exactly %5 1nches

at the firet ark of derailient, the gauge was perfect.
He sa1d that the track at that 001at 1c on a solird,
well-ballasted roadoed; at tie poirat where tns first
marks of derailment showed on the ties, the track was
aot damased, “the oily daiege tlereto vetween She i1nitial
and final poiats of derailmeat coac 11sting of tae shear-
10z off the hneads of a few Dolte aad tnr breaking of one
gpring on a aut lock where th. final deraillnent occurred.
Tnere wore fouil ratls that were 22adly pent, tvo oa each
side of the track, wnica had to oe replaced, and also a
few ties, but peacrally spea 17, thers was very little
danage done to the track. He considered the curve safe
for a speed o1 30 "i1les 2eT nour.

Digpatcaer loc placed the tire of the accident
at 12 39 a m., saying tnat there was & noige on the loud
speaker, ani the wiresg falled He looked at his watcen,
which he had dircetly 1a froat of bim, and 2t was then
a few seconds after 12,38 a.n., nearer 12.39 thaa 12.40.

lMachiniut Weststein stated that he read the
tave that was rerored from the speed recorder on earline
1153 and that 1t sl.owed the highest speed attained by
train Jo. 23 after departing from Gold Bar to have beea
4u 1les per hour, when in the vicinitv of Index, and
the anecd at the tine of the derailrent to hare Leen
aprroxirately 44 11leg ner anur. No readiny was 1nade of
the tape from onzine 1571, the Peacil having cvt tne
papecr at the sgtarting boint.

Jlachinipt Tasen stated that ne i1aspected cngine
1453 at Interbay roundlouse prior to 1ts departure on the
trip 1n guestion, "ut found no defect of any consequence.

Divigion Roadmaster Rilev and District Road-
magter Larson gave testimony to tue effect that the
superelevation of the outside rail of the curve was 5—1
1aches and trat the gauvee was uniforw, being from to L
1mnch wxide around the curve. The track was 1n f1?3ukclass
condition and tacy considered the curve safc for a speed
of 30 rmiles per hour.

The first marks of derailment appearsd on
sPike heads con the gaze side of the hich rail of the
curve, startinz at a point £91.8 feet from the extreme
western end of the curve; at a print 143 feet Deyond this
poin%t, marks also appeared on angleg-wvares, bolts, and nuts,



on tre outside of the hich rail, while at a point 247
ieet farther *o tone east, tnere were warrs on the tles
outside ni thne pnizh ral’, No rark of derailment wasg
discernlnle oa or near the 1aside rall of the curve
throv-hout the cislLance of T1i9 feet from *the 1n1tial

to the final poiant of de—azrlment. A steel pin was

placed 1in the center of Llhe itrack near the berjlnaing

of the main 100 curve, as a bace point, and measurenents
were taicn fiom this pin Starting at a point 75 feet
east of :the pin, or 13 feer eact of arn insulated rail
joint on the nizn rai1l c¢f tae curve, one of two rail
joints taat lackedl tie plates, the otner joint belag

toe next joiat eact thercof a.nd on the ingide rail of

the curve, toue tops cof *“ne nsads o1 the spikes on the
2a e gide of ~he avgh re1i oore heavy cut rmariis These
gpikes were 1a toe eigath to the thirteenih tias, 1n-
clusive, east of *uae fiigt rnsulated ra:l joiat, 10
spikes 1n all The backs of the gpikes appeared t0 have
pecn sheared upw2rd 1n sowe 1ustances and bea% uprards

in otherg, 1adiciring that wheel pressure had zorced them
downward by the oit7e of the bdase »f thz rail, these

narhe appearce to ..ave been Aade ov 2 tire, aud lazer,
after rewoval, tocse shiles ware [ound *o fit the

worn cnanpercd ecdre of the r1,1 of the riclt front engine-—
truck wiaeel of envine 1453, COn tou of the thirteenth

tie tazcc wag a digtinet flansce wark acrogs the full
width of ths li1e, and apprexz.natel: 6 1ncues from the
gage side of ne base 2. the n1 h rail, this flanse mark
continuing eastward around Suac carve at an aliost uwnifornm
distance, 6 %o 7% 1nches, fror the base of the rail, to
where tue final derailncnt occouvrred After enmiaie 1453
had bezn derarled, the -'neine truck of that sawrzne fol-
lowecd the lead caming for a considerable distance, and

on 42 ties enst of where eazgine 1353 came to rest, [{lange
marks appearad on the %ti1es from 2 t0o 8 1inches from tne
gaze side of the irnside rail of the curve, 1ndicating
chat the engine truck was still oft the track at that
point.

Tae first 1asulated rairl joint previocusly re-
ferred to, on the outside rail of the curve, showed
1ndicationg of worting, and 1t rad cut into ihe tie on one
end Tne secoad unsupbdnrted irnsulated joint, located on
vne inside rarl o1 tho curve about 14 fect east of the
first 1nsulated joint, about copposite the center of the
10 markea spikes, showed an anzls bar movelrnt ocutward
of apdout 3 inch, and downward about 5/8 1nch, and was
1n @ decidedly loosc condit.on The nzxt joi1nt east was
tie-plated and s.ored no i1ndica*tion of loosancss.

Eamine 1371, ilbe lead encinz, 18 of the 4-6-2
type, H-5, having a total weoight, enzsine and tender, of
518,100 pounds; the en-ine whecel base 15 38 fect 1 1ach
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and +he overall leapth 1s 856 feet 2 inch  The tender
18 of the Vaideibilt tvpe, havin, siz-wnheel trucks;
the weloht of the tundsr, loaded, 1s 253,300 povads,
Engine 1153, *tr~ sceond engiane, 1s of the
4-g-2 type, H-4, hariry a total weight, engine and
tender, of 287,950 pound., tne coriue wheel Dase 1s 33
feet 9 inch-s and the overall lenzth 1s 77 feet 5%
inches, Tne weight i1s distributed as follows+ englae
truck, 3°,900 pounds, driving wheels, 108,000 pcunds;
trailer :irick, 43,300 pounds The tender 13 of the
square type, havin; four-wheel trucks, the woight of
the teandcer, loade”, 18 155,300 pounds, Several carceful
inspections of en-riae 1453 failed 4o discloss any 1adica-—
tion of Adraztin~ cguiprent, aand the shoeeg, flanges,
wadres aia axlezd were 1n gocd chave No excegsive
latrral wag found n any of the wheels, and the cagine
generally was i1n ~ocd cowstinn., It had Tast beea over-
hauled 1a December, 1923,

Careful clhieck of the speed-recorder tapes 1n
vee or train Jo. &% from Ausast 1, a total of 33 trirs,
shoved tlat o1t of 24 tapee vthzch were 1n go0od conditien,
theie ware 14 viclatichs of tne Wo-mile gpeed Jimit on
ths 109 QZ' ~urve 1nvelved in staig accident, @ of which
gnowed 1 opelt of from 35 to 2& siles per hour, and of
tnzee 9 viola“ionaz, o w=re wade oy Enginceman Toble.

The supcrelcevation of the 10° 03" curve was
3% 1ncacs, th.s being 4 inch lowzr tnan that called for
1n the manual of tnig railway for the zruidaance of road-
malters, while accordiar to the forrula of thc Anerican
RAi1lway Engineerin? Aggrcration, *ue gaperelevation cf
the hizn rail of a 10° curve, for a speed of 30 miles per
hour, should be 5 7/8 inches; for a epeed of 44 11les per
hoar, an elevation of nearly 13 inches would be reguired.

Conclusioas

Thig accident 1s believed to have been cauged
by speed on a curvz 1n excess of the ratc for which
superelevatinn was provided, pocsibly combined wich two
longe ra1l joints.

Apparently, the speed alone wns not the caucse
ot the accident, a3 thec lead enzine was not derailed,
although speed uandoubtedly wags the priacipal cauvse. The
speed-recorder tipe on the second cngine, 1453, showed
a speed of approximately 44 miles per hour at the time
of the derailient, whereas the maximum permissible speed
was 30 miles per nour The track was in good surface,
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alinenent and gngs, but the superelevotion was 1n-
sufficieant for *+he tate of speced at wlich the froin was
welnT operated Tng Jead englar was viuchk the heovier

of the two engines, and tne 1ndications are tonat as a
result of the excessive speed and existinyg track coadi-
tions, an extrermc lateral thrust vas comunicated to the
eagiine truck ol erzine 1453, against the outside rall,

at a poiat near the loose i1nsuliated rail joiat on that
rall, at whica tine the Teor vneels of the tender of the
lead engine w=re apprexivwately over the other Incsc 1n-
sulated rail jJoint on the inside rail, aad that this
resulted 1n the giving ol wn opposite lizt or jork to

the front end of tae reseond engiie, 1ncredsinZ tac nNosing
rrotion of that cr.ine safficiently $n caase tne Iecft front
enyine truck aheel ol cagincg 1455 to be forcad up above
the ineide rail of the carve and resulting in the op-
po3lte wheel drorpilng doan oa tue gage sidé of the ovt-
side rail, preeipiterting the derailment.

o

The marks on v cutsicde of tne high rail of
the curve possibly vere made Dy the coualizor 2ar on the
rear truck of the firct car, which had boih caualizer
bars torn ofr at the tima of the accident, The riant
rear ggualizer bar showed gcars wnd battercd -marks oo the
vottor of 1ts front end, i1ndicatin~ that 1t could have
rade the 1wmrcs 1n question.

AlT of tne erployees involved rwere expericnced
rien and at tone tire of the accideat nene of ther hed
been on duty in violaticn of any of the provigsiong nf tne
Fours of eervice law.

Resgpectiully submitted,

W. P. BCRLAND,

Director.



