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Merch 4, 1939.

To the Commission:

On December 30, 1938, there was a dergilment of a
passenger train on the Chesapcake & Ohio Railway neer Marmet,
We Va., followed by a side ccllision with a freight train
standing on an adjacent orack, which resulted in the injury
of 35 pegsengers, 2 railway oificials and 1 Pullman porter.

Location and Metnod of Operation

This accident occurred on that part of the Huntington
Division designnated as the Kanawha Subdivision which extends
between Russell, Ky., and Handley, W. Va., a distance of 94435
milese In the vicinity of the point of accident this is a
double~track line over which trains are operated by timetable,
traain orders and an auvtomatic block-signal systems The derail-
ment occurred at the wvest switch of the siding at Marmet and
the subsequent cide-collision occurred on this siding 970.6
fect Tarther eashe Approaching from the west there is tangent
trackx a dictance of 3,215 feet, which is followed by a 2022'30"
curve to the left 770 fect in length, and tangent track 1,040
feet to the point of derailment and a considerable distance
beyond. The grede is 0.02 percent ascending for east-bound
tralns.

A siding, €,097 feot in length, parallels the eastward
rein track on the left; the center-io-center distance of these
two tracks is 13 feet 2 inches,. The switch involved, which was
Instelled in 1931, is a facing-point switch for east-bound
trains; entry to the siding is made through a No. 10 turnout
having no supcrelevation. There is a "Duro" low, hand-operated
type switch stand located on the left side of the eastward main
treck; 1t is cquipped with an oil-burning lamp located on top of
the stand, 27 inches s>ove the head-block and displeys a green
lirht for main-tr.uck movemente and a red lizht for movements to
the sidilnge A rigid connection is uszed between the switch
stend and the switche. The operating crank aneft i1s fastened
to the switeh connecting rod by means of an adjustable crank eye
stud or fully threaded lug, 1.5 inches in diameter by 5.5 inches
in length from center of the eye to end of the threads, which
screws horizontally into the vertical operating crank shaft and
permits adjustment of the switch pointe Whenn thig switeh is
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in normal position the connections are in tension with the lug
_t an anele of sbout 1409 to the line of pull. The switch 1s
euipped with a vertical rotary type switch circuit controller,
connected so as to chunt the track circuit of the eastward main
traci vhon the switceh is in other than normal position.

The signals in the vicinity of the point of accident are
automatic signals 44b4 and 4488, locafted on the right side of
the eagtward main tr-ck 196.9 feet and 6,552 feet, rcspectively,
wvect of the point of the derailment; these are 3-position, upper—
guacrant, semaphore type siznals and are continuously lightede
Night aspects and indications of thege signels are ag follows:

Agpect _ Indication ___Name
Green Proceed. Clear
Yollow Prep.re to stop at next signal, Aoproach

train exceeding medium speed must
at once reduce to that gpeed.

Red 2top; then proceed in accordance Stop and
with Rule 509-(a)-C. proceed

Eule 509 (a)C recads as follows: "When a train is stopped by a
Stop and Proceed Signal, it wmay proceed at once at restricted
spcede

The track struciture of both the castward nain track and the
siding econsists of 130-pound rail, 39 feet in length, laid on an
aver: se of 23 tre=ted oak ties to the rail length; it 1s doubles
spiked, fully tilieplaved, and has two plate-holding lag screws per
tie, 6-bolt anyle bars, and 8 anchors to the rail length; the
tracks are balloested with erushed rock to a depth of 24 inchede
The track is well maintained.

The maximum aathorized sreed for pagsenzer trains is 65 miles
per houre

The weasther weu clear at the time of the accident, which
Occurred at 11:35 D. me

Description

Extra 1457, an east-bound freirht train, consisted of 134
loaded cars and 8 ceboose, hsuled by engine 1453, ond was in charge
of Gcoadvctor Lett and Enginenan Lycan. This train passed South
Ruffner, the last open office, 7.3 miles west of Marmet, at 9:33
Pe ms, according to the train cheete Approaching bicrmaet, a yellow
aspcct was displayed on gignal 4468 and a red aspect on asignal
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1154 <nAd Extra 1453 stopped just west of the west switch of the
srdirz ot Marmet; a’ter receiving instructions from the dis-
p=tcher to tske siding at that point, it cleared the main track
chout 2.0:10 p. me, and stopped with the cabooge 970 feet east. of
the veagt svitche Aftcr standing in the siding approxinately 1
hour 23 minutes its rcear was side-swiped by Noe 2, part of which
wos on the main track, port derailed and part on the siainge

No. 2, an east-bound passenger traln known as the "George

Washington," congisted of cne postel car, one bagygree-pessenger

ar, three cocches and seven Pullman sleeping csrs, in the ocder
named, all of 2ll-steel construction, hauled by ecengine 480, of
the 4-6-2 type, and was in chargc of Conductor Hulrman and
Engineman Nalle. This trzin passed South Rufiner et 11:26 De Me,
gceording to the trzin sheet, £6 minutecs late, and was deralled
at the west switch at Marmet while traveling &t a cpeed estimated
to heve been bLetween 580 end 65 miles per hour, and collided with
Extra 1453

Engine 480 -nd the first two cers of No. 2 scopoed, coupled
together, on the esctward trrcik with the pilot of the englne
2,019 feet cact of tnc west g 1tch with the rear end of the
sccond car lesning acainst the freight train, the nerth side of
this car being cunsiderably scraped and badly damcged zbout one-
helf ite lengthe The second gnd the third cers became geparated
but the rear ten csrco remainea coupled; the third car stopped on
an embankment south of the tracks at a point approximately 450
fect weat of the rear of the cecond car, leaning ac an angle of
about 10 degrees, with its front end about 11 fceet and the rear
end about 25 Te:t from the zouth rall of the eastverd track; the
north front coraer cf this car and the csheathing velow the
vincows were bedly demaged. The fourth car stopped agoinst the
enbankaent with its front 3nd sbout 23 feet and the resr end
gbout 8 feet Irom the sovth rail of the eastward track, leaning
2% an angle of about 70 degrseg; the northaeast corner of this car
wae dewoclishcede. The fifth car stopped with the front end &8
feet south of the eastwerd track and the roar end 6 fect szruth
of the ciding, lewning at an angle of about 20 degrees; hc north-

25t corner of thig car was badly damaged. The sixth ¢,
Flightly d=neged on the north side, storped at an ano.r~ -1 2bout
10 degr=es lraning to the south and fouling the e.st .o l7ack
and gldinge The seventh car, with the lead tra~k &cv. 31:1 and
the reer trucks on the siding, stopped directly sovta of vlere
the ccl.ooge hied been locatads Thig car sustaincd slight lamagee
The rencining five cars were neither derailced no:r Gamaged and
atopped on the siding vith the rear of the twelfth enr abont 525
Teet east of the vest svitche
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he cabooss of Extra 1453 and the three rear cars loaded
with coel were derailed and badly damaged; the caboose and the '
resr car were tuvned over, fouling the westward track, while

the other two calrs renained in upright poqltlon.
Summary of Evidence

Eapineman Lycan, of Extra 1453, stated that vhen passing
South Ruffaner, 7.3 milcs west of Marmet, the opsrutor handed
up a message instructing them to head in at Caebin Creck Junction,
6.5 miles east of Marmet, to clear No. 2 on time. Approaching
Mzraet, sicnal 4488 was displaying a yellow aspect and signal
4454 was displaying a rcd aspect; he stopped the cngine at the
latter signal about 2:50 pe me The brakeman immedistely com—
tuniceted with the troin dispatcecher by telephione through the
operztor at South Ruffncr, und reccived instructions to head
in &t Mermet siding; he estimated that they were in thie clear
30 minutes or more bcfore No. 2 wagc duce The 3ngine.ian knew
nothing of thes accident untlil some time after its occurrence.

The statement of Fireman Lee, of Extra 1453, corroborated
thet of the enzineman. He further stofted that the weather was
nlerr and he obsefveﬂ the brakeman when the latter handled the
entrance switchy as the switch lamp was not burning the brakeman
1it it snd it choved the proper indicatione

Brekeman Cunninghsm, of Extra 1453, stated thet after
recelving instructions to take siding he went to the main track
sviten, found 1t locked a2nd properly sct for the eastward main
treck, threw tnis switcih, placed the lock in hasp and saw that
the pointgs fitted properly: the gwitch functioned normally. The
light wag not arning and he 1it the lamp, which displeayed a
red aspect when the switch was lined for the sidinge. He said
that his train cleered the mein track between 10 and 10:15 pe me
After the accident occurred he proceeded to proftect the vestward
nain track and did not have an opportunity to makc any further
exemination of thec west svitch.

Conductor Lett, of Extra 1453, stated that after clearing
the mzin treck he instructed his flagman to go back and carefully
examine the switch, and a2lso to see if signal 4454 had changed
fo display & procecd indication. The flagman later advised him
this gignal vas clear .nd everything vas in good shapee He
stated thot his trein stopped on the main track at 2:46 p. m.,
cnd thet the accident occurred about 11:32 p. me, at which time
he wos valiting toward the head end of hig traine. He made no
inspection of the west switch at any timee.
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Flermen Gilbert, of Extra 1453, stated that after his train
1enred the main track he restored the west switch to normal
yOSltlﬂﬂ, locked it :1d the pointe fitted properly, and he
obeerved thet si1znal 44£4 displayed a proceed indication. Later,
ugon instructions of Lis conductor, he made an examination of
thie sritch end founa it prorerly set ond the signel displayed a
oroceeda indicstione Shortly after he returned to the caboose
a osiynel foreaan arrived and he assisted the latter in making
aome edjustments to the switch and was advised by the signal fore-
nen that 1t wag all rights. wnen No. 2 approached, the flagman
was on the rear platform of the cabonose and af.er the engine of
Noe 2 passed on the main itreck he saw fire flying from under the
reac of the second car of that train; he then went to a point of
safctye

Enzinemen Nezlle, of He. £, sftated that an sir-brake test

was merde before leaving Hmhtinﬁton, b9.6 miles vest of Marmet,and
& runninz test wag mecue after depsrture from tnet point; the
brgu,s fuanctioned properly en route, and there was nothing wrong
vith the engince. Approaching llermet at a specd of vetween 60
and €65 miles pcr hour he ohserved signals 44068 and 4484 displaylng
proceed indicationse Just after lis engine passed over the west
s itch he [elf ¢ Jerk in the train and, lookiag back, saw fire
coming from unGfr the train at ahout the second car; he applled
the 'rexecs in e.ergency, immediately after which tie cignal
whigtle on the cnzine sounted, indicating that the trein had
parted, and he sew the c:rs turning overs He estimated that
the engine ren avout 15 or 1o car longtnu‘ufter the emergency
application was made. After the enpine stopped he mads an exam—
ination of wheel fler -~es on thy €nrine and the first car and
found no marks ¢Aﬂlpdb1ﬂH that thﬂy hzd struck the frog of the

g 'itche.

The ctatenent of Firemen Watt, of Noe. 2, contributed nothe
ing in adaition to tie sts tement of Engineman Nelle

Conductor Eu Jinun, ol No. £, stated that his train was
apbirusimately 57 minutcg late when approaching Marmet and it was
ruaning at tie uodal speed 27 hetween B0 and A5 mileg per hour.
He wee standing in the aigle of the fifth car and fclt the car
hit the growmd ond there seemed to be a run-in from the rear;
Sne cer then Legan 1o Hurn OVEDe He —1as of the opinion tnat
thic car was not deryiled at the gwitch but hesded in the siding
before becoming darailed. He estimated that the acecident
Cceurred ot 11:33 or 11134 D. T His examination of the west
gritcenl alter the accident diasclosszd that the pointgs were lined
for z s1dinz movement but the lamp on the stand displayed a grecn
light vnich wes [or a naiin track movements

T
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Agsistant Conductor Poore, of No. 2, wae in the ninth car at
the time of the wccident; his stetement was similer to that of
Corauctor Huffmnan. .

Train Baggageman Hall, of No. 2, who was in the beggage end
of the second csr, stated 1t was hils opinion tnad the gecond car
cg the one that knocked the cabocse overs

s gﬂun Luck, of No. 2, stated that when approaching Marmet
he 1ag in the Vﬂst end of the rear car and felt fthe traln slow
aovn ag though an eme~gency application of the brskes haed been
nede, and the car lurched and sur,ed three or four ¢imes as 1t
vent throush sivitch and into the siding. He at once vent back
o flee and looked Tor marxa on the tirsck betireen tnc rear car
snd the west gwitch and, reaching the latter, he cs7 thet 1t had
been run through. The target, the lanip ancd the points were as

degcrited by Conductor Huffman. He continued going back but did
not sec¢ anything vhich wowld indicate arasjcing or derailled equip—
r.cnte

Cer Ingcpector Perly who was on No. 2 2t the Giue of the
accident, ufinted th=t arcout 20 minu%tes after the accident he
ex_mined the vaat Jrluoh and 1t vas locked wiili the nointa lined
for the siding and the gviteh lamp dicplayed a gresn acpect; a
broxen lug ves lying underncath the edge of t.ie atonde

Gener:1 Air oproke Insrector Andsrcon, vho was in the observa-—
tion end ol the tonti car of No. 2, ectiacted that aorrozching
Marmwet this train -/a traveling at a rvcew of 60 miles per hour
vhen he f-1v she ¢lac: run in, fclloved by an emergency applica-
tion of fShe bre f:c, tne & or 4 secondg later there were scveral
lurches anc a shoeckx, and then the car gtonpeds

Road Foremnan of Engiaeg 3ess stcted that he was in the front
vectibule of the sixth car in No. 2. e examined the swvitch
eoout 30 or 40 minutes after the accident ¢nd found that the lug
hed broxen snd it and the switch rod we-e 1lying on the gvound.
The svitch vointg 'rere lined for the siding, while the switch was
locked Tor the nein tr-ck; it wes hic o2ir.on thrt the accident
vwag caused oy the s 1tzn 1o breakinge

™
JJ

Troan Dai~prteicr Loact steted that cboat 1C p. me 2e received
inform- Sion oot tra Y3 Zuct hiad been ~cooncd et Liarmet by a
reca 1,11 2n. e Instricled this treoin to cleor =6 tnnt siding

if 1t covld not mole Cavin Creek Juncuion for No. 2 on sime; he
cetina :cu taiv 16 cleamed the main track about 10:10 2. me He
lmmcediately celled the signal mainteiner at South Ruffner to look
aiter sirmal 4454 and at 1C:14 p. me gave a line-up for the
mrintainer's rotor car fo 10 to thet pointy about 11 p. me he was
adviced by the ci mel foreman thatv the ulgnal vas 81l righte He

a

e nogified of che accident ¢t 11:40 De me
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S1gnal For<asn Dunn stated thet on the night of the acci-
4 nt he vas et South Ruffner snd owing to the regular signal
2iptainter being 111 he was called to go to Macrmetes ile made
tiie trip by motor ecszr on the eastward mein track, and found
11 si:m3ls dizplaying proceed indications; he arrived ot
Merme t atout 10:40 p. m. The signsls 2t thet point were clear,
but he found thobt the soitch points weore open about 3/16 inchg
as 1t requires but % inch opening to throw the signal he assumed
thig ves the cauze of the reported fallurse He rfirst ettenpted
50 edjust the switch by unscrewing the luz %o give the cwitch
more tarow, but as tne back end of the lug was flush vith the
sneft he 4id not noke the adjustment thiet way it insivead noved
the Noe. 1 rod one hole foriher ecst in the transit clip, placing
the pointsg sbout 1/8 inech nearer the stock rail. He threw the
svitch twice theresfter; it wag not adjusted too tisnt end
there was no abnormal fension. His examination of the switch
ena Sne switch stand discloscd nothing indicating a brezk in the
lug, but he thought that had this exiated he wonuld have dis-
covered it. g Noe 2 approached he was standing opposite the
svvitch and signal 4454 displayed a proceed indication; the first
ke wes aware of the train beilng derailed was when he saw fire
flying from the vheels. His inspection of the switch after the
accident developed thet the points were set for the siding with
the cgtand locked for a main track movement; the broken end of
the lug atreched to the connecting rod had fallen to the ground
under the stand, and The other end was still attached to the
vertical ghaflte He esald that he thought the broken lug was the
cruse of the accident. Foremzn Dunn stated that he wag called
in this instance becauge the maintainer was sick, and he did not
know vhether the mainteiner had been called rescently because of
previous trouble at this cignal.

Signal Meintainer Ruby, who is reguluarly ascigned to thisg
territory, stated that on Teccmber 28 he vas called from South
Ruffner by the cection foreman to look after signal 4454;
aPprozching Marmet he found =11 signsls in clear position. The
section foremsn told him that he had spiked the stock rail 1in,
vhlch partly closed the contacts on the controller, and as the
contzcte vere Just barely open he adjusted the circult con-~
troller to the proper specifications. This was the only
occesion in the past 12 months that he could remember vwhen he
wves colled upon to male adjustments to this signal due to digs—
Playing an improper indicction.
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Section Foreman Payne stated that on Decenber 28 during
his regul-r weekly inapection of switches he found the point of
the switeh involved alout 1/8 inch open. He pulled the spikes ‘
in the first 2nd third ties west of the switch point, plugged
tne holeg and spiked the stock rcil inward to "neat" gaze which
fitved the point snugly to the rail; he did not examine the
nechanism under the stand. He afterward threw the svitch and
the ection of the lover indicated no sbnormal tension; it was
not too tTighte The signal did not function properly after this
work ves done and 1t was necescary to call the signal m2intainer
to o7 just the controllcecr contactse. The section foreman thought
thev chaonges in temperccure proboably caused a movement in the
menpers of the avwitch sone time after he liad spiked the stock
rell inverd. For riore *hwzn six months »nrior to this vork the
svitch or the goge at that point had not required any adjust—
mente

Track Supecrvisor Bowles st ted that he arrived at the scene
of the accicient about 1:20 a. me, December 31, and found the
lanp on the wegt switch stand displaying a dfeen asgpect and the
points lined for the gldinge. Between this switch ond the point
of collision the eagtward track was knocked out of line and from
this latter point the track was destroyed a distence of 250 feet
ena the rails and ties were badly damaged a digtancc of 750 feet
beyonde. At the point of the collision the siding was practical-
ly degtroyeds. I{ was hig opinion that the broken lug on the
g1tech stand wag the cause of the accidente.

Asslstant Englneer Shepherd stated that he arrived at the
scenc of the accident at & ae me, December 31. His examination
1sclosed thot the north switch point of the west si'itch was
marled on the point, but it did not have the appezerence of a
neavy blo”; 14 feet 10 inclhes east of the switch point there was
& deep mark on the vest end of an angle bar on the north side
of the north rail of the castuard track. The svitch ties in
nerszl wvere out of line 15 inches to the south from the heel
the s 1tch to the point of the svitch; 22 feet 10 inches
Cd&t of the point of the nwitch there was a mark on the base on
the north side of the north rail, and 25 fest ecst of the switch
point a ivvheel had dropned off the gouth rail of the eascwvard
tracke From thics point to a point 192 feet east of the switch
ﬁhe marks indlicoted th~t there vas one truck on the ground moving
diagonally tovards the northe At a point 108 fect 8 inches east
of svitch point the firast south whecl crossed north rail of the
eastuard track; 100 feet 6 1noubs to 109 feet 8 inches from the
noint of “‘1boh 2 degp gear shoved on the top gage face of the
couth reil of the croga—-overs 'rorl thig point eastuard there
vere indications of tio trucks being off; these marks cxtended
betrcen the castward track andé the siding, marking the north

[@Rip]
'J(D
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entég of the ties on the mein track and the south endes of the
tics of thc sidinge. The distance between thcse scars was
cprroximctely 5 foat, which showed they could not have been
whae by opposite wneols of the samz truck, the indicections being
thot they were made by two truckss His examinetion of the
gorteh stund disclosed thet the lug wes broken; he cstimated
a1t 10 percent o0lc defect in the bresk.

Ensineer Malntenznce of Way Geyer stsated thet the Duro
g 16cli-stand 1g equipped vith a threaded, screw—type lug and 1t
iz used in a rigid connection betwecen the switch and the switch-—
stonde. Between 1902 2nd 1936 a number of failures of tne
thre-ded type luggs developed due to fracturese These failures
occurred generally in yord suitches and & few main-treck switches
within yard limits =nd it was impossible to deternine definitely
vactner these fractures vere cauged by the sitch heving been
v10lly or partly run through, or othcriuigses Ho'rever, this con-
dition cauced some ccubt as to the s~ {ety of the chrecacd type
lug £nd in April, 1938, =ction was taken to rcmove cnd replace
£ll guch lugs in wein treck svwitches, as an extra precaution;
spproximately 3,000 new lugs vaere installed. At thec same time
a avitch-gtand of tlhe non-threaded lug type wag =~topted because
of the trouble experienced r1th the turcaded lugs ~-nd because
the latoer type 7o~ wore econumical and embodied a nore effi-
cient ~rrengerent for: gritch-poilnt zdjustmente. During the
period from April, 1636, to the date of the accident, aprroxi-
g tely 700 non-thresded lug sritch—-gtands had bteen installed.
Prior tvo the dste of the accident, thsre had been no fracture
of 2 threaded type lug in a main track svitch—stsand outside of
y=id limitge I+ vizg hig opinion that the threaded type lug,
wvhen used in the rigid connected assembly, 1s moire susceptible
to incipient crackg and progressive fractures than the non-
tiareaded type; however, excluding thig factor, they are of suffi-~
cient crosae—sectionel earea to aflord an szmple factor of safetys

Records submitted by officials indicated that the broken
gcrev—eye lug was nev vhen applied to the west switch-~stand
at Marmet in April, 10236

Obssrvations of Commission's Inspectors

The Commission's ingpectors found conditionz to be practical—
ly os deccribed by Assict~nt Engineer Shephcerde Therc las suffi-
cient tension in the gwitch to cnusre iv to spring to reverse posi-
tion vhen firecd from the connecting rod in normal posivion; it
vag obvious tha*t this condition as caused by damepe due to a
Cerailed truck heving passed betveen the suitch-voint cnd the
gtock rall and by the letercl thrust of the folloving trucks enter—
ing the giding. Their examination disclosed thet the crank-eye

r



stud or screv luc had two distinct cracks in the metel at the

bottom of the threads 1 &/4 inches from the end; the metal was .
badly discolorec, incicating old bresks] on one side the crack ’
covered approximately 8 percent of the cross—sgcctional area,

~n" the cne directly opprosite about 12 percent of the area;
adjacent to this there was a more recent crack of approximately
30 rercent of the cross—gectional area, and the remaining 50
percent of the ares vas a new Dreaks The above mentioned

delfccts could not heve been detected by casual inspection.

After the switch and the track had been repsired a check
wes mede of signals 44054 end 4468 as vell as the gwitch-
circuit controller on the main-track switch where the derail-
ment cccurred. The si_nrls oper-ted as intended in all posi-
tions and the circuit controller operived properly. The sig-
nzls, switch-circuit controller and the shunt vircs had not
been chznged ag none of This cpparatus vas damn:cced by the accl-
dente A gsiitch-point obstruction test was made and 1t was
found that rnen the points vere operied slightly more than 3/16
inch but less than £ inch, the track circuit was shunted and
sirncl 4454 displayed stop indicatbion and signel 4468 an approach
indicaetione When the sviiten vias securcd in position for main
treck movements, both si.nals displayed proceed indicationses

Discussion

According to the evidence Extra 1453 was procecding east~
werd sxoecting to clear for Noe. 2 at Cabin Creek Junction. Howe
ever, Zxtra 1455 weg stopped &t iarmet on account of signel
4454 dispPlaying a red aspect; because of delay encountered in
stopping for this sipnal and reporting it, the dispstcher
instructed Extra 1453 to clcar for No. 2 2t Marmete Noe 2
approcched iormet at a speed of from A0 to 65 miles per hours
sirnals 4488 and 4454 dieplaycd proceed indications and the
sviitch was lined for the main track movemente Apperently after
the engine, tender, first car ond the front truck of the second
cor pagsed over the vest switch on the maln track, the switch
openzd, ccucing che rear trick of the second cor to become
derziled ond the following csrs %o enter the sidinge The englne~
nan's first intimotvion of the accident was when he felt a Jjerk
and looking back he gav fire flying from under the train at about
the sccond car. Hc cpplied the air brakes in cmergency; lmmed- .
ictely arterwerd the signal vhistle on the ergine sounded, indi-
ctting that the train hod varted; apoarently the cpezd of the
trein hed not Deen materinlly reduced when the north side of the
gsecond car struck the rear of Exira 1453
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The switch stand involved was installed new in 1929, and
nev crenki-eye stud or screv lug was epplied to the stend in
r1l, 18330, After the zccident 1t was found that this lug
roren oné one part of 1t and the connscting rod vere 1lylng
on the g:ound undsr the switch-stand. The breaking of the lug

Dierortly clloved the svitch-point to open sufiiciently to
cruge the dersilment of the rear truck of the second cer which
foized the gswitceh point to the sovth, permitting the folloring
¢t ¢ oo enter the s1dinge.

Tlie investigation disclossed that for nore than six months
rior to Deccmber 28, two dsys vefore the accident ocecuvrred no
r..ole nad wesn experienced with the switch point or the gage
<.t the point involved; on that date the section foremen found
e svitch-point open about 1/8 inch snd pulled the svikes in
Tirat and third tles vest therenf, plugged the noles and
Crew the north sctock raill invard to proper gaze, fiitting the
Point without ebnormal tension. The signal did not function
properly there~fter ard the siznsl mointailner, who was called,
Tound that the circuit controllee contacts were just barely open
:nd the sgwitch hed to be tliron rather hard to cpen the contactse
An zc¢iustiient of the circuilt controller was made which corrected
the crouble. This was the only occagion in the past 12 months
Tl ¢ the signal maintsiner had been culled upon to make repairs
thiis signel on account of improper indications, and the
ron foicman kEad not obgoerved 1t displaying improper indica-
S previously. A second adjustment was made ahout one hour
re the accideat ofter sigual 4454 had been reported at stop
XKtra 1453, To correct the trouble the digpatcher called

December 28, but as the cignal maintainer was 111 s signal fore-
men vho was in the vicinity went out instcad; the foreman had no
knovledge of the odjustment previously made by the meintainers
Upcn arrivel he found that the switch was set for the main track
cnd signal 4<%« ac displsying s proceed indicetio.; however,
exemination arsclosed that the switch point was open about 3/16
inch and as but ; inch opening wis reguired %o open the signal
circult, he thought the trouble which had been revorted by

Extra 1453 wis caused by improper ad justment; to correct this
condition he moved the tridle rod to the next hole farther east
in the transit clip on the sitch point, which brought the

polnt to the stock rail with only normal tensionj he then threw
the asvitch a few times; 1t was not too tight and 1t operated
norrizlly; he left it set for a main track movement, wicth the
slenal displaying a proceed indication. His examination of the
s1tcna and the svitch stand disclosed nothing wrong at that times



He ves standing opposise the svitch at the time of the accident
18 alterwards found the broxen luge. It i1s apparent thet in

te intervel between December 28, when the section foreman spiked !
tie north srock rail inward and less than one hour orior to the
accident, vhen the point vas apain found open, the rail returned
to its .former seabt which again caused a gap and set vup signal
trovele which necassitated calling the signal foremans

Examinetion of the broken parts indiceted tnat the fracture
occurred in gsuccessive stagese There were two distinct cracks
£t the bottom cof the tharesds 1-3/4 inchec from the screw end,
an? the surfaces were discolored, indicating old orecks which
covered 20 percent of the cross sactional arew; a uore recent
breck covered 3C percent of the area, while the reumcining 50
tercent weco a rew breake It therefore apperrs chet a progressive
frrcture, which could not be cdetected by regular ingpection,
existed in thig lug and reached the complete brezxing point when
subjected to the shock and stress set up by The pacsaze of the
trein involved. The frectures indicated thet a clean break had
occurred; there was a0 evidence of bending or permenent deflec—
tion hoving exicived prior to the final fractures

The testimony of officials is to the effect that they had
been using the type of switch-stand, of which the thrcaded lug
is a part, gsince 1923, and they had never had a Isilure in a
acin-trsck switeh ovtside of y-rd limivs prior to the time of
tlhaie ~ccident; however, betieen 1932 and 1936 they had exper—
ierced such failures in y rd gwitches and in a few mein-track
siritenes watitin yrrd limitse Tney were unable to determine
definitely vhethier tnece feilures were csused by the swuitches
naving been partially run through, or from cther causes; however,
this condition arouged gomc doubt as to the safety of these lugs
snd in April, 1908, as an extra precaution, they installed new
lugs in all main-track svitches, approxia~tely 5,000 lugs being
rencvicds At the saue time, beczuse of this and other factors, a
giitcl.—ctand of the non-threaded lug type was adopted as stendard
and orior Lo the date of thic accident 700 such stznds had been
inastalled,

The engineer maintenance~of-way oxpressed the opinion that
while the cross rectional rrea of a threaded lug zffords an ample
fector of cofety, it i1s more succeptible to incipicent cracks and
Progrecci1ve frac . urcs than the non-tlireaded type lug, vhen used
in a 1414 connectlone. It ig possible that the vzrastion in the
tcnrion exerted on the lug involved as trains passed over the
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svitch, set up a vibration in the lug, vhich resultcd in cracks
originsting betiueen the threads and progressing in dcpth until
the remaininy r0lid mctal was insufficient to -rithstend the
scress pleaced upon it.

Conclusion

o5}
™
Q
Q

1 ident vac cauced by a switch opening under a train,
due to a broken s-itch lug.

Regpectfully,
We. J. PATTERSON,

Direccore.



