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April 14, 1937

To the Commission:

On February 13, 1937, there was a derailment of a light
engine on the Dcnver & Szlt Iake Railwey in Moffat Tunnel,
near West portal, Colo,, which resultcd in the death of 2 em-
ployees.

Location and method of operation

The accident occurred on Subdivision 1, extending between
Denver and Phippeburg, Colo.,, a distance of 167.¢9 miles; this
is a single-track line over which truins are opecrated by time-
table and train orders, a manuai block system boing used
through Moffat Tunnel which is 6.21 niles in length. The west
portal of the tunnel is located about 0.75 nile east of the
passenger station at West Portal; the sceident occurred in the
tunncl at @ polnt aporoximately 1.54 miles e¢ast of thc west
portal. The gracde is asccnding approacining the tunnel from both
direcctions and breaks at o roint within the tunncl, called Apex,
4.02 miles cast of West Portal, Westwerd Trom Apex the grade
is descending, beinc 0.8 percent at the point ol accident; the
track 1s tangenl through the tunncl.

A serics of 21 rcfuges, nunbcered consccutively commencing
at the east portal and spaced from 1,200 to 2,000 fect apart,
are located in the tunncl; teloevhoncs connceting with the opera-
tors at wWest Portal, East Portul and thc clLicl dispatcher in
Denver, arc located in most of the rziuges. The tunncl, in
places, is lincd with reinforced concrete; at other places the
natural rock wall is covercd with a coating of CGunitc. The
tunnel is cquipped with a ventileting system and it is the
practice to blow the smok: westward Ifor castbound troins and
castward for west-bound trains; the tunncl is wcll drained with
concrcte drains.

The track in the vicinity of the point of accident was
laid in 1928 and consists of 1l0-pound r=il, 60 feet in lcength,
with an avcrage of 37 treoted ogzk ties to the rail loength,double-~
spiked at rail joints, fully tieplated, with 10 rail anchors to
the rail length and ballasted with crushed rock laild on the
natural rock of the tunncl floor, to an averag:e depth of 2%
feet. The track structure is fairly well nainteined. The au-
thorized maximun specd for light ensines running in backward
motion is 25 nmiles pcr hour; however, thoere was a temnporary
slow order in cffect, resiricting specd to 20 nmiles per hour
between Rcfuge 18 and the west portal; the accident occurred
in a Gunite section of the tunncl at a point 65 feet west of
Refuge 18.
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A train having a help.r engine couplcd to the rcar of
the caboosc stops when over thc grade at Apex, waits 2 minutes
for the helper cnginc to be uncoupled, and then procceds.
when the enginernian of the helvper engine 1s satisfied that
the train has proceeded, the helper engine is backed out of
the tunnel, Under block rules in effect through the tunnel
no othcr train is vpermnitted to enter until both the train
and the helper cngine using tnc tunnel have rcported clear
at West Portal and HKast Portal.

Smokc materially restricts visibility in the tunnel;
the accident occurrcd about 2:15 p.m.

Description

Helper cngine 404, in charge of Ingincrman Cellahan and
Fireman Root, acsistcd east-bound frcight Train First No. 72
from Tabernash, 9,12 niles west of west Portal; the train
stopped at Apex cbout 1:59 p. n., and waitcd 2 ninutes waile
helper engine 404 was uncounled fron the caboose and then
proceceded castward and arrived at Bast rortal at 2:11 p. m.,
according to the train shcet, Altcr cutting off Train First
No. 72, helper engince 404 backed westword and on reaching a
point approximatcly 1.73 milcs from Apex it was derailed in
the tunnel while traveling at an undctermined rate of speed.

The rcar end of thce vender wase dcrailcd toward thc north
end the rcar cnd cf the engine was derailed toward the south,
striking the walls of the tunncl; they remaincd upright and
couplcd, with thce left front driving whecl and mony truck wheel
on the rail. Thc tender demaged the cngince cab and stopped
with its rcar cnd 220 fcet west of the initial nmark of dcrail-
nnecnt. The cmployees killcd were the cngincman and fireman,
the fircman dying thrcc duys altcr the accildent.

surmary of cvidcnce

The first indication of dcrailment was a whcel nark on
track bolts on thc gouge side of the south rail, As shown
by measurcrnents taken by tvhe cngincering departnent of the
railroad at this point the track gouged 1/8 inch wide and
the north rail was £ inch low; at a point 1 foot west of the
mark on the track bolts therce was a wheel nark on a tic 8
inches from the base of the gauge side of the south rail and
there was a corresponding nark on the outside of the north
rail; these marks lcd diagonelly toward the northwest, the
north whcel lcaving the tics 15 fect beyond, while 14 feet
farther on two parallcl whcel-marks :1ade by south whecls ap-
pearcd on the tics at points 17 inchcs and 27 inches from the
gaugc side of the basc of the north rail, These latter



narks continucd in an apnroximately straight line for a dis-
tance of 82 feet, from which point westward the track was
badly torn up to the point wherce the tender and cnginc stopped. '
Thc rcar end of the derailed tcendcer struck the north wall of
the tunnecl at a point 58 fcet west of where the doublce wheel
marks first appearcd on the gauge side of the north rail. Con-
mcneing at a point 30 fceet east of the initial wheel mark on
the track bolts, the track was thrown from % inch to 12 inches
northward out of line for o distance of 142 fect. A rail was
broken on the south side of the track oppositc the point where
engine 404 stopped, the break occurring 43 fect froa the re-
cciving end of thc rail and 54 fcet west of the torn up track.

Cross levels and gauge measurcuicnts taken cvery 30 feet
betwecn refuges Nos., 17 and 19 showed the gauge to be £ inch
wide at 4 diffcercnt points, whilc thcelevation was § inch low
at 12 diffocrent points. There was nothing found acbout the
condition of thc track wnich it was bclicved would have causcd

the accidont,

Thorough cxamination was made of cngince 404 and tcender,
including lateral, trcad wcar, flangcs, crosshoads and guldces,
sidc and nain rods, spring rigging, driving box wedges, all
safcty appliances, ctc. The sidce bearing clearence of the
tender could not be obtaincd; all side bearings werc in place
and undamaged. The rcar tendcer trucl: did not show indications
of having lcft the center pin and therce were no marks around
the femalce casting. The breke rigging on the cngince and tender
was intact prior to rcrailing but was danaged during wrecking
opcrations; therc was no indicction of dragging cquipment.
There was no condition found about the ciginc which would have
caused or contributcd to thc accident.

ChicT Dispatcher Culbcrtson stated that the novcer.ent
through the tunncl was handled in accordance with the usual
mnethod of opceration. A closc check is made of all novemcnts
in the tunnel, such movecnents being governced by nanual block-
signal inGications displayced ot East pPortal and West Portal
on authorization of the train dispatchcr. Engincrian callahan
had becn cngaged in this class of helper scrvice for a con-
sideroble length of tinc and had opcrated cnginc 404 and other
engines in this scrvice. No previous dcrailuent had occurred
in the tunnel. Crews of hclper cnzincs arc furnished conics .
of train ordecrs issuacd to the rcad crcws and in this instance
the 20 nilc slow ordecr effcective between Refuge 18 and the west
portal of the tunnecl was addresscd to all trains., Chicf Dis-
patcher Culbertson placed the tine of the accldent as betwecen
2:15 and 2:20 n.m. Hc was inforncd by the section forcman
that there was nc danger of falling walle in the tunncl at the
point where thc cngine becanc derailcd,
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Statcnents of Engincnan Fallon, Fireuen Pw.ddock, Conductor

Hall and Brakciien Karney and Holleuon, of train first No. 72,
werce to the cffcet thot the air was cut through to the halper
cagine and was under the control of the cngincman of the road
enzine; 10 heavy cir brakce application was nade prior to the
accident, visibility and track conditions in the tuuncl were
nornal, no low spots or uncven surfocc of the trackt were noticed
and the speced of the train was bebtwcen 15 end 20 milcs per hour,
The conductor dclivered a copy of all ordcrs involveada to the
helper cengincuian, and the crew of that ~2ncine appcared to be

orriel in cvery respecet., After the frcight train stopped at
Avecx and waited 2 ninutes for thce uelper to cut off, thc train
proceeded eastward ard tiie helrer cngine started westward. The
tender of enginc 404 had a2 coal capucibty of 17 tons and a water
capacity of 8,736 zullous; thac indications wcrc that the tender
had a full capecity of both coal and watcr beforce lcaving
Tabernasih where it was couplcd to the caboosce of tnclr train
and it was estinatcd that not ricrc than aboutv one-helf tunk of
water and 3 or 4 tons of coal would be uscd en routc.

Engineer laintenance of way Turner, Scetion Foraman
O'Halloran and Relicf Scetion Forcmarn Terry deccribed marks
of derailment and thce position of the doersiled cngine and
tender substantially the saie as cuployceces of the cngincering
department. The Tirst indication of deroilacnt was o mark
on a bolt at o rail joint on the zauge side of the south railj
howcver, therce was no mark on the nortih rail or any iarks on
top of cither rail to indicatc where wheels had beeonic derailed
cr had climbcd the rails east of the nark. There was a 4 inch
low spot at a poiut 15 fceet eccst of the first ncrk of derail-
ment ; howcever, the track had becen thrown cbout 4 inch out of
linc at this point which night have affeerted the level to sone
cxtent. The brcken rail on the south sidc of the track was
causcd by thc deroilnent. Therc was no indication of dragging
equipment. The track involved is well draincd and normally dry
and therc is no sccpagce or solft btreck at this leocation. licasure-
nents were nade to determine to what cxtent the trock sagged
undcr a train and thc naximun scttlcaent was 1/8 inch. A low
spot of 1% inch or rnorc weuld be cousidercd dungerous; £ inch
low would not indicatc any dangcerous condition provided the
gauge was propcer. o rock fcll from the tunnel, but soric con-
crcte wus knockecd off as o result of the cecident., The track
was installed in foff~t Tunncl in 1728, ncw rail and ncw treatced
tice werce uscd throughout, and rock fron the crecavation was
erushed for ballast. Opcrations through the tunncl werc begun
on February 26, 1928. Thc rails in the tunncl were tested by
a rail dctecetor car during the latter port of August, 1936, and
four defecctive railes werc renlaeccd, but ncence of tha was located
west of Refuge 17. The 20-uilce-por-hour slow order, in cffect



at the tinc of the accident was placcd because of rail joint
nut-locks brecaliing in this vicinity, but 1t was not krown what
causcd thom to broealk; nonc of the track bolts wos broken., Therc
was no indication of any dcfcet in the treck or eguipnent and
no opinion could bz advanccd as to what causcd or contributcd
to the derailnent; the corparntively light whecl riarks indica-
ted that the tender whecls were the first to becone derailcd.

Ifaster Lechanie Pctoerson, Road Fororian of Engincs and
Eculpricnt Ancs and Treinmnster Doly nade substantially the sornc
staterents relative to the condition of the enginc and tender
&s those previously niade. Tae tender was equinped with o rear
headlight and there wecre spring buflcrs betweci. the tender and

engine; a safc spced whilce ruaning in backward niotion on stroisht

track would be from: 20 to 30 niles ner hour. 4 side bearing

clearance of fros 3/8 to - inch is naintuincd on the tendcr which

is couipped with splesh nlates and hod new stocl wheels on the
four-whecl rcar truck., Therce woas nothing to indicatce that ox-
cessive speced was irnvolved in the nccident, tinc cazine was in
good niecchanical condition, there was no unusual track coundition,
nothing was Tfound to indicatc thel the cengince struck anything
and there was no evidencc that the roduced aaount or ccal and
water after the trip up the grade would causc on unusual rock-
ing rotion of thc toender during tac back-up novencut. Anparcent-

ly the lecd pair ol tank wheels werce the first to beconce derailed,

as the cngince was bocking out of the tuancl. The ecugincuion had
a good rcputation for obcdicncce to the rulcs and attcention to
duty. ©No cxplaonation could bce advancced as to what ccuscd the
accidcent,

Inspcection by the Corziission's inspcctors of the trock,

cquipnient and the tunncl, discloscd conditions to be practically

as cited by rnilroad cnployeccs. Nothing wes found about the

condition of the track caquionrnicnt or tuinncl that would have causcd

or contributcd to thc accidcnt.

Enginc 404 is of thc 2-8-2 lMikado typc, built in August,
1915; it has o 15 foot 9 inch rigid whecl basc and a loaded
weight of 295,000 pounds when conditioned for scrvicce. The
tonder has a capacity of 17 touns of coal and 8,736 gollons of
water and is cquinped with 2 Tour-wiecl trucks; the weight of
the tender when loaded 1s 173,000 pounds. The total wheel basc,

cngine and tender, is 67 fcet 8 inchus, and totol weight 473,000

pounds, Engine 404 rcecived class 5 repnirs, this work being

coripleted Noverber 24, 1936, nnd since that tince it had travelced

5,091 miles,
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Discussion

Anocarentlv the lead pair of tender wheels were the first
to become derailed as the engine was bLackine out of the tunnel,
The engiueman had a good reputation for obeying the rules and
attending his duties, and he haa been engaged in helner service
on this grade for a consideranle leng,th of tiney nrior to the
trip inveolved, both he and the Tirewan appeared normal in every
respect, The authorized maximum smeed for light encines in
backward motion is 25 miles per hour; however, duc to track nut-
locke breaking at t'ils noint permitting clie auts to become
slightly loose:i.ed, @ slow order of 20 miles per hour was placed
about 30 days prior to the accident. o trac't bolts were broken
and therc were no »ronounced low swots or uneveln traclk or un-
usual track conditlon, nor was there any indication of dragging
equipment. LRxcessive speed adperently was rot a factor, nor
was there any lmown indication of unusual rocking or swaying of
the tender. 'he tender was egnipped with splash plates and a
rear headlight, and the vear truck had four aew wacsels., There
was nothing found in the condition ol the tunnel thaat appeared
to be hazardous and unotiiung to indicatc that the enine had
struck an obstruction. TMOTOHLL eraninalion ol the track,
engine, tonder and tunnel, falled to disclose wny concition
that would have caused or contributed to the derailnent,

go1clucions

The cauasc¢ ol this accident was not definitely cdetermined.

'3

Respectlully subnitted,
e J. PATTERSON,

Director.



