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WASHINGTON
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THE MISSOURI-XANSAS-TEXAS RAILROAD COMPANY
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)

OCTOBER 27, 1942




Raillroad:

Date:

Location:

Kind of accident:
Train involved:
Traln number:
Engine numbers:
Conslst:
Estimated speed:

Operation:
Track:

Weatner:
Time:
Casualties:

Cause:
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SUMMARY

Missouri-Kansas-Texas
October 27, 1942
Boonville, Mo.
Derailment

Passenger

Extra 378 Soutna
856-378

12 cars, caboose
35-4%5 m. p. n.

Timetable, train orders and
automatic block-signal system

Single; 5°58' curve; 0.857 percent
ascending grade soutnward

Clear

8:37 a. m.

1 killed; 10 injured

Accident cesused by excesslve
speed on a snarp curve naving

irregularltles in surface,
alinement and gage



INTERSTATE COMMERCE COMMTISSION

TIVESTIGATION NO. 2642

IN THE MATTER OF MAXING ACCIDEZNT INVESTIGATION REPORTS
UNDER THE ACCIDENT REPORTS ACT OF MAY 6, 1910.

THE MISSCURI-XANSAS-TTXAS RATILROAD COMPANY

Januvary 15, 1943.

Accident at Boonville, Mo., on October 27, 1942, caused by
excessive gpeed on a sharp curve naving irregularities
in surface, alinement and gage.

1
REPORT OF THE COMIIISSION

PATTERSON, Commissioner:

On October &7, 1942, there was a derallment of a
passenger trailn on the Uissouri-Kansas-Texas Rallroad at
Boonville, Mo., wnich resulted in tne deata of one train-
service employee and tne injury of five passengers, one
Pullman employee and four traln-service employees.

Lnder autnority of section 17 (2) of tne Interstate Com-
merce Act tne above-entitled proceeding was referred by the
Commission to Commissioner Patterson for consideration and
disposition.
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iidssouri—Kansas-Texas R.

Boonville, llo.
October 27, 1942
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Locatlion of Acecldent and Metnod of Operation

Thls accident occurred on that part of the Nortlaern
District designated as thne Sedalia Division and extending
between Franklin, Mo., and Parsons, Kans., a dlstance of
197.8 miles. In tne vicinity of tne point of accident this
is a single-track line over wnlcn trains are operated by
timetable, traln orders and an automatic block-slignal system.
At Boonville a track deslgnated as the Missouri Pacific con-
nection track parsllels the main track on the east. Entry
to tnis track 1s made at a polnt 847 feet soutn of tne station
tarougn a faclng-point switcen for soutan-bound movements. The
accldent occurred on tae malrn track at a point 7& feet soutn
of tne switcn. Apprcaciilng from tne nortn there are, 1in suc-
cession, a 6930!' curve to the left 064 fcet in lengtn, a
tangent 67 feet and a compound curve to the right 2,247.5 feet
ig lengtn, thne curvature of walch varies between 3°46' and
6°00'. DBecauce of a swltch~frog ingtallation at a point 1,547
feet soutn of the nortnern end of the compound curve ‘there 1g
a 1l2-foot tangent. The derallment occurred on tnils tangent.
Tne prade for south-bound tralns varies between (0.27% and 0.4
percent descerding 1,700 feet, then taere is a vertlcal curve
600 feet, wulcn is followed ™y a 0.357 percent sscending grads
85.0 feet to the polnt of accldent and £14.7 fcot beyond.

On the curve involved tne track structure consists of
20-pound ARA-A vall, 39 feet in lengtn, lald in 1928 on an
averaze of 24 nardwood ties Te btne rail lengtn; 1t is fully
tieplated, double-spiked cn the ineside an? single-spilked on
the outslide of the ralls, provided witn four rall ancuors
per rail lengtn, and 1s vallosted with cnet and crusned rock
to 2 deptn of 11 incies. At tite noint cof derailment tne
superelevation was 3-1/8 inches and the gage was 4 feet 8-7/16
incnes.

Tne rrog involved 1s of tre 90-pound ARA-A No. 9 rigid
type. It is 12 feet in lengti and designed for tangent track.
At tne tnecretical point of frog thae wing spread is 4 incnes.
Tne voint of frog and the trersd wore restored to specificetions
by welding in June, 1041. 4 vcuard rall is located inside tne
weet rail of tne nain track, and its center ig 12 1ncheg north
of tne cctual point of frog. The guard rall 1s £ feet 3 1lnches
in lengtn, and the ends are flared so that thne nortn =nd soutn
ends are, respectively, 4-3/18 inches ard 4-1/4 inches distant
from tne running rail. ©Ind blocks, clampe and filler-blocks
are provided and the flengewey 1s 1-7/8 inches in wildth. At a
polnt 19 incnes scutn of the vointv of frog, the plates under
tne frog and the tieplate opnoslte it under tne maln-track
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guard rail bore indications of an outwnrd movement of 3/16
incn.
Tne maximum authorized speed for the passenger train '
involved, wnich was being hauled by n freignt engine =nd a

Passenger engine, is 45 miles per nour.

Description of Accident

Extra 378 Soutn, a soutn-bound passenger train, consisted
of engines 856 and 378, coupled, two Pullman tourist cars,
one baggage car, one Pullman tourist car, two standard Pullman
cars, one baggage car, two coacnes, one baggage car, two
standard Pullman cars and a caboose, in the order named. all
cars were of steel construction except tne caboose, wnicn was
of eteel-underframe construction. At Franklin, 2.6 miles
nortn of Boonville and the lact open office, a Terminal air-
brake test was made, and tnc brakes functioned proverly en
route. Tnls train departed from Franklin at 8:32 a. m., ac-
cording to tne diecpatcnerts record of movement of tralns, and
wnile moving at an estimated speed of 35 to 45 miles per nour
the No. 1 pair of driving wneels of thne first enelne became
derailed to the left 2t a voint 3-1/2 inches nortn of the
poinc of frog of tne Migsouri Pacific connection treck.

Engine 853 and 1te tender continued in line wiltn tne
track a distance of 1,061l.feet, and stopped on thelir left
sidee east of tne main treck and parallel to it. Tne cab was
demolisned and the clstern was badly damaged. Englne 378
stopped on 1ts left side azbout 20 feet to the rcar of englnc
856, and at rignt angles to the tracks. The ceb was demolisned
and tne engine was otherwise bnadly camaged. The tender was
torn loose from tne engine and stopped cn its left side at the
rear of engine 378 and at an angle of about 45 degrees To thne
track. Tne cistern wag bedly damnged. Tne firgt cer wos de-
ralled cnd stopoed east of the connection track and ot an angle
of 15 degrees to it ~ond lecned to the east ot an snple ol 40
degrees. Tne side sncets, side sills, end-pletform beams, cond
posts cnd end sneets were bent. Tne second car was derailed
to tne east and stopped, practicelly uprignt, on tne connec-
tlon track cnd in line witn it. Thnls cer wos badly damaged.
Tne tnird car stopped uprigat, across tae tracks and ot an
angle of 45 degrees to them. Tne front truck of tne fourtn .
car was derailed.

It wns clear ~t the time of tne occldent, wnicn occurred
sbout 8137 a. m.
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The train-service employee xilled was the engineer of
engine 378. Tne train-service employees injured were the
fireman of engline 378, the front brakeman and tune flagman,
end a conductor wno was acting ag pilot.

Mocnsnlcal Data

After tne accident an inspectiion of cenglnes 856 and 878
disclored thnat tne neight and tinicxness of tne flanges were
witnin the prescribed limits. 11 driving-box snoes and
wedges were well lubricsested. The latleral meoillon of all wneels
and t.e back-to-back measurements of the engine-truck wneels
and tne driving-wneel tires and trailler-truck tires conformned
to ths prescribed requirements. The sprice rigging and equal-
izevrs vere in sultable condition for service.

Tngine 356 1s of the 2-8-2 type. The total weignt in
working order is 315,000 pounis. Tne dlameters of the engine-
truck wineels, tne driving wnecels and tne trailer-truck wneels
ere, reogpectively, 33, 67-19/32 and 43-1/4 inches. The tender
ig rectangular in snape and has two four-wneel trucks. The
welgnt of tne tender losded is 194,300 pounds. Tne rigid
wneelbase of the engine is 16 feat 6 incaes, and tne total
length of tne wneelbase 1s 35 feet % incnes. Tne total length
of trne engine and tender 1s 81 fect 2 incnes. The last Clase
3 repaires were completed on December 17, 1941, and tne last

certificates wore i1ssucd on September 17, 1942. Th accumulated

mileage vas 77,574 miles.

Engine 378 is of tne 4-6-2 tyne. Tne total weignt in
working order 1s 272,000 pounds. Tne diameters of tne engine-
truck "ieels, the driving wneels eond thne traller-truck waeels
ere, resvectively, 33, 73 and 47-1/4 incnes. The tender is
rectangular in shape and nas two gcix-wneel trucks. Tne weignt
of tane tender loaded is 263,000 vounds. Tne rigid wneelbase
of the engine 1s 13 feet, and the total length of tne wicel-
base 1g 35 feet & incnee. Tune total lenytn of the engine and
tender is 32 feet €-1/8 inches.

Track Data

ATter the accident, meacurements of tne track taken
tnrougnout a distance of 657 feet nortu of tne point of acci-
dent were arc follows:



Digtance nortn of Super- Superelevation
peint of frog elevation under load Gagre
657! 3-7/16" 3-1/2" 4'g-1/4"
836! 3-7/16" 3-1/2" 4'g-1 /8"
6171'8" 3-3/8" 3-3/8" 4'g-5/8"
oesg! 3-3/8" 5-7/16" 4'8-5/16"
578! o" 3-1/4" 3-5/186" 418-1/2"
55681 g 3=-1/4" 3-3/8" 4vg8-7/16"
538!9” 5_1/4" 35— 1/8" 4'8 5/4"
519t7" 3-1/8" 3-1/16" 4'g-5/8"
500t 7" 3-1/8" 3-1/16" 4rg-1/2"
480" 4" 3-1/4" 3-1/18" 4'8-3/8"
481" 3-1/8" 3-1/16" 4'g-1/2"
44733 3-3/8" 3-3/8" 4tg-1 /2"
42217 2-7/8" 2-7/8" 4'8-7/8"
401' 9" 2-7/8" 2-7/8" 4'g8-3/8"
3837 2-7/8" 2-7/8" 418-7/8"
3621 6" 3-1/4M4 3-1/8" 4'8- 1/2“
343'6N 2-3/4" 2-3/4" 4'8-7/8"
3201561 an 3" 418-5/8"
305! 5" 2-15/16" 2-13/158" +18-7/8"
*284! 3-1/8" 3-1/8" 41'3-3/8"
23616 3-3/16" S=-1/16" 4v8-7/8"
243191 3 0/16" 3-5/15" 418-1/2"
227[511 3 1/8” 5" 4| 8 5/8“
209'taen 3-2/8" 3-3/8" 4'8-5/8"
138tg" 3-1/4" 3-1/4" 418-.5/4"
171! 3-1/2" 3-3/8" 4'g-1/2"
149150 3-1/8" 3-1/8" 418-3/4"
1317 3-1/4" 3-1/8" 4'g-5/8"
1107 3" 3-1/8" 3-1/18" 413-5/8"
100'a" a-1/4" ~-3/16" artg_1/24
gar7 3-1/8" 5 &5/16" 4'8-3/4"
79! 3-3/8" 3-1/4" 41g-1/2"
73'7" Point of ewitcn 3-1/4" 3-1/4" 4194
58'7" Heel " . 3-1/16" 3-1/18" 418-7/8"
41'10" 3-1/4M 3-1/4" 4180 /4"
#%21111" &N 3t 4187 /8"
0'oo" Point of frog  3-1/8" 3-1/8" 4'g-7/16"

*1/8"
*#3/16"

1"

outward novement of rail

1l "

Discussion

Extra 373 Soutn was moving at a speed eccimeted by tne cr’
as 05 o 10 miles per nour on a compound curve to tne rignt wnen
the No. 1 pair of driving vneels of tne first encine became de-
railed to tae left. Tne maximum authorized speed was 45 miles
per nour. Tne curvaturc was 5°58' and the sunerelevation was
3-1/8 incnes; however, at the frog there was a section of tan-
gent track 12 feet long. After tne first engine became derailed



- 9 - 2642

it continued forward & distance of 1,0¢1 feel and taen over-
turned. Tne second engine was deralled to tne left at a point
about 500 feet soutn of the point wnere tne first engine was
derailed. Tnere wae no defective condition of the engines and’”
tnere vas no indication of dragging equipment or of any ovostruc-
tion neving been on the track.

according to tne statements of the enginemen of tne first
engine, as thelr train was aoproacning the point wnere tne eccl-
dent occurred tne speed was about 40 miles per uour, tne tnrotile
was open, %tne reverse lever was in positlon for 25 nercent cut-
off in forward motion and ther were maintaining e lookout ehead.
Tre engineer said tnere was notning unusuel in tne riding quali-
tice of tae engine, but all engines of tnis tive seem Lo nave
a2 slde-glipping movement on curves. Wnen hils engine wvas aboust
200 feet soutn of the connection-track switcn-frog the teader
started to bounce, and immediately afterward ne placed tne
brekxe valve in emergency position and closed the throttle. A
trein—-service emnloyee wno was in tne boota on ton oy tne tender
of tae first engine said that nrior to tne derailment tnere was
no slascx octlon between tne two engines. He was facing tne
rear of tue train and thne firsc ne was aware of tne derailment
1aa wnen btne tender started to bounce sfter it passed tne con-
nection-track frog. The engineer of the gseccond engine was
killed in the accident, and tae Tirenan ol thls engine was €0
gseriouely injured ne could not ve queetioned.

After the accident, examination of tae first engine dis-
closed tuot the No. 1 pair of driving wneelg were tne first
wneels to be deralled. Thne counterbelance of tne rignt MNo. 1
driving wneel wag badly battered on ite forward corner and Tne
outer rim or the tire was ba?ly scored. Tne counterbalances
of tie rignt Yos. 2, 3 and 4 driving wneels were battered to
& lesger cegree. Tne engine-truck 'nmeels bore no mark of
derallment.

Tne firet abnormel nmark on tne track structure was a flange
merk wnicn appeered on top of tne main-track gvard rail =t a
point 3-1/2 inches ncrtn of the point orf frog and 3/4 inch in-
ward from the flangeway side. At a point 1-1/2 feet farther
gouth it was 1-5/8 inches inward, end at the end of the guard
rail 3 feet 1-1/2 incines scuth of the first merk 1t was 4-1/2
incnes inside tne west rail. At a noint ¢ feet 9-1/2 incnes
soutn of tae nortn end of thne first mark, a flange mark appeared
on top of tne aign reil and at a point 5 feet fartrer souvtn it
aropped outsicde tne rail. Througnout o distance of 535 feet
soutawarc, Ilange marks ecopeared intermittently on the tonsg of
Ties inside fTne rignt rall end on the outslde porticon of tue
base of the left rail. Tnrougncut trnis distance angle-var boltg
were broken off at eacn Jjoint. Tne low rail was kinked and the
base of the nign radll was broken at intervals avereging about
16 feet. Soutnrard from a polnt 535 feet souvutn of tne Tirest
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mark the track was destroyed & distance of about 500 feeft.

After tne accident, tne track was examined nortaward from -
tne noint of derallment a distance of 657 feet. The supercleva-
tion veried from 2-3/4 inches to 3-1/2 incnes, and the greatest
verietion between two adjacent stetions sbout 19-1/2 feet -p-r
woes 1/2 inch. Tne gage varied between 4 fecet 8-1/4 inchnes ond
4 feet 2 incnes. At tne voint of deraillment the gege wes 4
feet 8-7/16 inchnes, andé tne superclevation weg 3-1/8 inchecs.

At a2 »noint about 6 feet nortn of e voint of dersilment tne
alinement chnenged from a curveturd of about 6° to a tangent

12 feet long, winlch was followed by a curveture of 6°. The
frog of 2 turnout to the nign side of the curve weg instrllen
nidvey between thne ends of tnis tengent. Accordinc tc A.R.E.A.
superelevation tebles, the maximum sefe speed on o 6-degree
curve naving a superelevetion of 3-1/8 incries 1s about 46 miles
per nour. Altnouvgh tne nignegt estimate of the gpeed was 1
mile Der nour less tnson tne maximum enfe sveed, tne menner in
wnicn tne rignt No. 1 driving wheel dropmed on top of tne guard
reil ond tne fect the mark on *he nignh roil begon more tnan ©
feet soutn of the beginning of the merk on tne guard raill indi-
cete cact tne first engine wes rolling leterally. The No. 1
driviang vmneel on the ni_n side of tne curve would beer heevily
ageinst the outer roil. The gage ves ebout 3/8 inchn wide imme-
diately nortn of tne -.oint of dercilment, the nigh rail wvas
somewnal curve-vorn, tne flenges were considersbly worn, and
at a noint about 22 feet north of the »oint involved the nigh
r2il couvld be moved outwerd under pressure a cictance of 3/16
inch. A combination of tnecse factors was sufficient to nernit
tne No. 7. palr of driving vheels to nove laterally far enou'hn
Tor tne rignt No. 1 driving wneel to drop on the guard roll.
after the rignt No. 1 driving wheel dropped on thne guerd rall
bota cf tne No. 1 ariving wneels followed a tengential direc-
tion until tne left No. 1 driving wineel dropped outside the
nign ro2il,

Couse
IT 15 found tnet thie

e
speed on a sharp curve noving
alinement ~nd geoge.

ccldent wes caugsd by excessive
irregulerities in surfeoce,

Droted et Wagniniton, D. C., tnis fifteentn
doy of Janurry, 1943.

Ey tne Commission, Conmissioner Patterson. .
~ 7. P. ZARTEL,
(SEZAL)

Secretary.



