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SUMMARY

Inv-2386
Raload___. _______ Clucago, Builimgton & Quines
Date_____ October 2, 1939
Loeation_____________ Napier, Mo
Kind of accident_ ... _ Head-end collison
Thams involved . . ___ _ Passengor - ________ Tieighe
Tiain numbers. .- ._ 2 I 92
Ingine numbers_ - __ . _ Motor ear 9900_ __ __ _ ___ Engine 4973
Conmast__ - _ Toureals ________________ Two cais
Speed __________ _ __ 45-50 miles per hom _______ Standing
Operation_ _____ - _ Timetable, fiain oiders, and automatic bloch system,

train o1ders and manual block system for movements
against ement of traffic

Thaek_ .. __ Tangent, 01 percent descending for northward moye-
ments

Weather._..__________ Clear

Time__ .. ___. 425 p m

Casualties . _.. . 2 killed and 38 injued

Cavse _ .__________ Junetion switeh opened without authonity fiom operator

in chaige, diverbing fiain to an oceuped hiach
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Dicemprr 21, 1939

To e CoMMISSION

On October 2, 1939, theie was a head-end collision between a pas-
sengel tram and an engine and 2 caig, compiising the fiont portion
of a freight tram, on the Chicago, Bumilmgton & Quincy Raihoad at
Napaer, Mo, which resulted 1 the death of 2 employees and the m-
jury of 25 passengeis, 5 1ailway mail cleriks, 1 employee off duty, 1
potter, 3 dmmg-car employees, and 3 tiain-seivice employees

LICATION AND METITIOD OF OPRRATION

The aceident occuried on that pairt of the St Jogseph Division
designated as the St Joseph to Pacthe Junction Subdivision winch
extends belween St Joseph Fieight Yaids, Missour1, and Paeafic
Junction, Towa, a distance of 114 03 mles  Between St Joseph and
Napier 16 1s a double-track line over which tiains ale operated by
tunetable, train o1ders and an automatic block system, tramns moving
agamst the cuirent of traflic aie opeiated by tiain oiders and a
manual block system The end of double tiack 15 located 174 feetl
south of the station fiom which pomt single tiack confinues m a
nottherly duection and les east of the station, tiamns are operated
ovel the single tiack between Napier and Pacific Junction by time-
table, t1ain orders, and a manual block system A junction switch,
known as No 1 and located 718 teet south of the station, connects
the southwaid tiack to the mam track of the Wymole Division,
which extends m a noithwesterly direction and les west of the
station  Yaid tracks are sitnated both noith and souih of the station
and are comnected by the mam tiack of the Wymore Thvision The
passenger tiam mvolved was being operated on the southwaid tiack
apamst the cuiient of tiafic The acadent occmried on the maimn
track of the Wymoie Division al a pomt 148 feet north of the station
Approaching this pont {10m the south, begmmnmg at the yard-lmi
boatd, theie 15 a tangent 2,954 feet 1n length, which 15 followed by
a 1° curve to the 11ght 2,162 feet 1 length, the junction switch 1s
located on tlus curve at a point 169 feet from 1ts north end and its
noimal position 1s for mam-tiack movements on the St Joseph
Division  Entiy to the Wymoire Division 15 made thiough a No 11
tuinout to the left, and fiom the pomt of fiog, 85 leet beyond, theie
1s a tangent a distance of 308 feet, which 15 followed 1n succession
by a 1°30” curve to the 11ght 353 feet m length and a tangent 113
teet to the point of accident The No 11 turnout has a 5°52° curva-
tme to the left, at the pomt of switch the superelevation s 234
inches and this supeielevation extends on the west 1ail of the tnnout
to the pomt of fiog, and 1t then decieases hom 234 mches to level
withm a distance of 110 feet, this 1esults m the superelevation being
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on the mside of the cmve, and all tiams usimg this switeh ale 1e
quued to 1un at 1estiicted speed The southward siding connects
with the Wymoie Division mamn tiack at a pomt 211 feet noith of
the junction switch, the notmal position ol the switch connecting
these tracks 15 for movements to the siding The noith swilch of
tiacl 4, which parallels the smgle-tiack lime on the west, 15 located
about 4,383 feet noith of the station The giade for north-bound
tiams 18 0 1 percent descendimg

The junction switch stand was of the Bethlehem 53-A type and
was located on the east side of the southward track, 1t was equipped
with an o1l lamp and a smgle-vane taiget, the target, however, waa
not designed for this stand and 1t had been cut off on 1ts lower edge
to avoid foulmg the casting The taiget was 11 mches above the
tops of the ties

The south yard-lmmit board 1s located 5,814 feet south of the pomt
of accident

Rule 14 (q) of {he operating rules prowvides thal when i1unmmg
against the cuirent of traffic, one long and ome shoit blast of the
engme whistle will be sounded when appiloaching slations, cuives,
o1 other points wheie view may be obscured

Other 1ules of the operatimg depaitment provide as follows

Rule 98 Tiams must approach the end of two o1 mole tiacks, junctinns,
1da1l1oad crossings at grade and diawbiidges, prepaicd to stop, unless ihe
switches ale propeily limed, signals mdicate ploceed, and tiack 15 (lear
Whete 1equired by lave, biains must stop

Rule D-R

% - % ES ) W

A tram authonised to move agninsi the culient of trafhe must proceed thiongh
1did limnts of restricted speed

Leshiicled speed 18 defined as Proceed piepared to siop shoit of [1ain, obstiue
tion 01 «nything that may r1equue the speed of a tiam to be 1educed

D-251 On portions of the 10ad so specified on the fune table, tiams will 1un
with the cumreni of tiaffic by block signals whose mdicabions will supeisede
tume table superioiity

D-252 The movement of tiains will be supeivised by the Superintendent who
will 18sue mnstinelions to sigualmen when 1equned

D-254 TIixcept a9 affected by Rules D-251 and D--252, all Block Signal Fules
and Train Rules 1emain i foree

Time-table mstiuctions provide as follows

Wheie Rules D-251, D-232 and D-254 ate in effect, freigh! tiains stopped v
fram oirder signal at statwons wheie sidings are locnted on or nema schedule
of fst class tiamns, will clear ihe mam track at once unless otherwise adsyised
by signalman Conductors musl advise momptly when clemr of man tiack,
and 1eecive peinission fiom signalman before he can again ietuin to mam
liack

Opeiators when on duty will handle switches at stations, and fo. mosements,
as follows ~ % * Namer Juncbion switch and c1os50%e1 *OE
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The office at Napier 1s open continuously
The maximum authorized speed for no1th-bound Zephyi-type motor
trams 15 50 miles per hour through the twip-out at Napier
The weather was clear at the time of the accident, which oceuried
at 4 25 p m
DESCIIPFION

No 92, a south-bound second-class treight tiam, consistmg of 26
cars and a caboose, hauled by engine 4973, in chaige of Conductm
Niuday and Engmeman Cooper, left Bigelow, 446 miles north of
Napier, at 3 45 p m, and ariived at Napier at 4 p m, according to
the tiain sheet, 814 howis late This tiain entered tiack 4 and a
separation was made behind the second car, the engine and first two
cals proceeded to the south yard wheie one car was set out and
another car picked up The engine and two cais then hacked to the
water crahe, 222 fect north of the station, on the Wymore Division
main tiack, and had just stopped to take water when the engine was
stiuck by No 21

No 21, a north-bound passenger motor irain, designated as the
Pioneer Zephyr, consisted of four articulated streamlmed unils, and
was 1n chaige of Conductor Crouch and Engineman Hughes The
first unit, No 9900, consisted of a power, a railway post office, and a
stolage mail compaitment, the second mwnit was a baggage and ex-
press car, the thud unit was a combination kitchenette, diner and
coach, the fomth umt was a coach and pailor car This equipment
was of high tensile, stainless steel side-truss constiuction There was
a 600 hp Diesel-electilc-drive engine m the power compartment
This tramn depaited fiom St Joseph, 35 67 miles south of Napier, at
3 55 p m, accordimg to the tramn sheet, 2 minutes late At Forest
City, 59 mileg south of Napier, the crew received cleaiance Foim
A and a copy of tramn arder No 84, Form 19, 1eading

No 21 inotor car 9900 has right over opposing hiains on southwaild

track Folesi City to Napiea
The tramn cirossed over to the southward track, leaving Foirest City
at 4 20 p m, 2 minutes late, and appiroached the yard-limit boaid
at Napier at a speed of about 75 miles per hout, 1l entered the open
junction-switch leading to the Wymole Division and while moving
at a speed estunated to have been about 45 o1 50 miles per hom col-
hided with engine 4973 at a pomt 859 feet beyond this swiich

Engine 4973 and the two cais weile moved bacleward 128 feel by
the 1mpact, the diiving wheels were derailed to the west and the rear
end of the tender was knocked off center, the fiont end of the engine
was considerably damaged The fiont (1uck of the first unit of No
21 was de1ailed and stopped ciosswise of the tiack, 10 feet from the
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pilot of engme 4973, the fiont end of Lhe fust unit 1ested on the
hront end of engine 4973 The fiont portion of this unit was demol-
ihed a distance of 28 feet, the power plant and its base support
were diven hackward mnto the mail compartment  The aitioulation
end-castings at the 1ear end of the first umit and at both ends of the

FreUar 3 —Vview of engine and fist unit, showing damaged condition of freat end of each

second wmt were diiven mward 8 to 16 mches and the ends of these
two units were bent and damaged

The employees Ialled wele the engmeman of No 21, and a 10ad-
mastel who was 1n the power compaitment The employees mjured
wele the fiieman, the eondunctor, and the biakeman of No 21
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SUMMARY OF FVIDENCF '

Engmeman Cooper, of No 92, stated that the conductor, who was
on the engine t1om Bigelow to Napier, advised hin that they weie to
liead m on traclk 4 at Napier and that Nos 61, 21, and 45 were beng
operated aganst the cuiient of haffic fiom Foiest City to Napien,
this was undetstood thoioughly by the fireman and the bialeman
The flagman was m the caboose  After enterng track 4 they waited
until No 61, which was en 1oafe to Lancoln on the Wymoire Division,
had depaited A separation was made behind the second a1 and
the engine and two ca1s proceeded southward on the Wymole mam
track, onc car was sef out on the sloclt tiacle and one ca1 was preked
up from tiack 2, the brakeman and the {lagman assisted m per fornng
the worlt A bacl-up movement was then made to the watel crane,
and when the engine passed Flagmau Baldwin, who had 1emained
near the noith end of track 2 to handle the swilel, the engineman
asked Tum 1f he wished to 11de, bul. the flagman declined Lo do so and
signaled hmm to go back and take water  Wlale baclking, the engine-
man saw the stalion heiper elose the junction switch, 1t having been
opened for No 61, which departed about 4 13 p m, he asked his
fneman 1f all the swilches weie cleal1 and 1eceived an affimative
ieply  He stopped the engine al the water erane, leaving the inde-
pendent an-biake appled, then looking southwaid and seemg No 21
passing the station, he warned the fuieman  The sun was shiming and
visibility was good at the tume of the accadent When Ins tiam ai-
1ved at Napiler the tiamn-oider signal was al stop position and he
1ecerved no oider o1 clearance caid at that pomt prior to the accident
He undeistood that porfion of the timetable rule which 1equuned
operalois to handle the ciross-over and the junctron switches He
sa1d that 1t 15 the practice for exther the operator o1 the station helper,
usuaily the latter, to handle these switches, and lhe could recall no
nslance when a tiamman had handled the junciion switch

Fueman Biown, of No 92, staled that as they backed towaid the
water crane after perfoimmg the work at Napiei, he observed that
the switches were lined propeily for then movement, but he did not,
notice whether the switch on the main t1ack was propeily hmed

Conductor Niday, of No 92, stated that al Bigelow both the brale-
man and the flagman were with him m the station when the agent
mformed hun that the noithwaid tiack was out of service and that
their tiamn wag to enter track 4 at Napier and would remain theie
for some time Before leaving Bigelow he pave the flagman some
way-bills and told him that at Napier they would enter tiack 4, then
he boaided the engine and advised the engme crew of the movements
to be made After airiving at Napier he went to the station, and

201910 —10——2
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when his engine and the fiist 1wo cars passed he came out and told
the flagman, who was on the 1ea1 cai, 1o place one car on the stock
{1ack and to pick up one ca1 from fiack 2 ,Conductor Niday walked
to the 10ad crossing south of the station, watched hus engime while
the ca1 was placed on the stock tiack, then looked acioss and saw
the station heiper close the mam-fiack junction switch He 1etuined
to the siation and was immformed by the operator that No 92 would
follow No 42 fiom Naprer As his engine and two cars were bacling
up lie went. out to the plalfoim and signaled the brakeman io talke
water, then he heaird the station whistle-signal sounded by No 21,
and heard the station helper call to Flagman Baldwin that the latter
had Tined the switches wrong, he saw the flagman tutn and 1un
towaid the junclion switch, at which tume No 21 was from 600 to
800 feet south of the swatch and appioaching at o high 1ate of speed
The t1ain entered the open switch and, while moving at a speed of
about 50 males per hour, colhded with Ins engine  He had not seen
Ing flagman from the time the car was placed on the stock tiack
until he heaid the station helper’s wainmg  Conductor Niday stated
that no authority had been 1eceved to use the main tiack, that theie
had been no occasion to use the junction switch m tihe switching
movements, and that he had not mstiucted the flagman to open that
switch Tt 15 customaly for the operator at Napier to ascertam fiom
the stations to the soulh the worlc to be performed by No 92 en route
to St Joseph, and deliver to the conduclor two copies of a message
contanmg this mformation  When no woik 1s to be peiformed, the
expiession “lughball to St Joe” 1s used to mform the ciew, he said
that at no time on the day of the accident had he used this expiession
to the flagman

Flagman Baldwin, of No 92, stated thal while he was m the sta-
t1on at Bigelow the biakeman and the conductor were outsile, and
when he came out of the station, the conductor handed hum a copy
of the o1der 1elative to the meet with No 71 at Bigelow, and the
brakeman told lum that then tiam would be delayed at Napier, that
No 61 was moving aganst the cuirent of traflic, and that probably
thenr tiamn would follow No 42 out of Napier Nothimng was sad
about No 21, and he did not knew that 1t was moving aganst the
cuirent of tiaflic At Napiei, after the cut was made for the work
to be performed, the bialteman was on the fitst cna and he was on the
second cax, as the engine and two cais passed, the conductor came out
of the station and told lum of the movements to be made and that
they would have a highball for 8t Joe, which he mieipreted to mean
that then tiamn would leave affer the woik had been completed
Flagman Baldwm handled the stocletiack switch and Brakeman
Bell handled the switch at the south end of trackk 2 TFlagman Bald-
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win then lined the switch for s tiamn to back out fiom tiack 2 and
to enter the southwaird siding, and when the engme and two cais
passed he called to the biakeman that he would handle the switch
Then he opened the siding and junction switches, iigming that 1f
his tram did not leave before No 42 the switches would be lined prop-
erly tor the movement of that tiain  He stailed toward the station
and when nearing the r10ad crossing south of the station he heard a
whistle sounded by No 21, but the tiain was not, m sighi.  He saw
that the cioss-over at the end of double tiack was not Imed for a
c1osg-ovel movement, and loolang back a second time he saw No 21
approaching on the southward tiack, he started immediately toward
thal tiain, giving step signals wath Ins aim, and crossed over
tront of 1t to the east side of the track He did not hear the enpine-
man answer his signals, and he was unable to estimate the speed of
the tram o1 to say whether the biakes were apphed when 1t passed
lnm  He statec that he did not observe the tiain-crder signal at any
time, althoungh the conductor had smid nothmg about having authoi-
ity to leave when he said, “Highball for St Joe,” at the time he
advised him of the woik to be performed, he assumed that he would
get the orders and they would leave either before or after No 42
He stated that 1t 15 customary to operate Nos 71 and 61 agamst the
cient of tiaflic when they are on the tume of No 21, masmuch as
nothing had been saad about No 21, he assumed that 1t wonld make
its noimal movement e realized, however, that Nos 71 and 61
were ahead of the schedule of No 21 He sad that he was thoi-
oughly familia1 with the conditions at Napier and with the rules 1el-
ative to the handhng of switches, however, he contiadicled himself
several times as to the piractice of handhng maimn-tiack switches,
slating that fiequently he had lined the switch under the direction
of the operator o1 station helpei, and in other statements he said
that usually trammmen hne the junction gwitch without permission
Biakeman Bell, of No 92, stated that he heaid the operator at
Bigelow tell the conductor that No 21 was being operated aganst
the cuirent of tiafhic fiom Foresl City to Napier, but he did not know
whether (he flagman was m the station at that time He did not
hear the conductor say anythimng to the flagman 1egaidng No 21
and he, himself, had no convelsation with the flagman regaading that
tramm, and the flagman was nol present when Brakeman Bell and the
conductor went to the station at Napielr, at which time the operator
advised them of the 1eveirse movement of No 21 Immediately afiea
arniving at the water crane he cut the an 1n and the nakes on the
first ca1 had just become applied when No 21 stiuck his engine
Fireman Setzer, of No 21, stated that the au biakes weie tested
at St Joseph, a 1unming test was made when leaving that point, and
the birakes functioned properly en 1oute Approaching Napier the
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train was moving al a speed of about 75 miles per houi, and at the
yard-lumit board the engineman shut off power and applied the an
biakes, 1educing Lhe speed to between 30 and 57 miles per hour At
the station board the fireman sounded the station whistle signal, 1t
being the practice fo1 the fireman to sound the whistle signals on the
Zephyr tramns  After 1onndimmg the cuive to o pomnt wheie a clear
view ahead could be had, the engmeman called, **Cleat o1der boaid,”
and the roadmaster, who was behind the engineman, told him to
merease speed as everythung ahead was clear The engineman opened
the thiottle and the fireman sounded the whistle signal fo1 movement
agamst {he curlent of traffic, then he saw someone giving stop signals
and wained the engmeman accoidingly Afler proceeding a shoit
distance the engineman apphed the an biakes and then said, “The
switch 1s 1ed,” and placed. the biake valve mn emeigency position, at
which time the speed was about 55 miles per houir and the tiam was
aboul. 200 feet fiom the switch  As the traimn entered the open swiich
the engineman told lum to get off, he left his seat, opened the door
and jumped off, and he thought the speed at that time was about 45
miles per hour He stated that under noimal conditions the tram 1s
operated at a speed of 40 miles per hour thiough the cioss-over at
Napier

Conductor Crouch, of No 21, stated that when his t1a1n wasneax the
10ad crossing south of Napic1 yaid he obsetved the tiam-order signal
m the clear posttion, at which time s tram was moving at a speed
of about 75 miles pexr hour He was 1 the second car when he felt
an eme1gency applicalion of the ann biakes, at which time his train
wasg just south of the junction switch The tiain entered the open
switch at a speed of 70 miles per hour and the speed was reduced to
50 mles per how at the tune of the accident

Flagman Holdmg, of No 21, stated that when approaching Napier
he heard the station whisile-signal sounded, which was followed by
a10ad-c1o8smg whistle signal, but he fell no easimg off on the throttle
He was standing 1 the vestibule between the thud and fourth eas,
and while 10unding the cmve at a speed of about 70 mules per howmy
he saw that the tramm-oider signal was m clear position He felt
no 1eduction m speed until lus tian entered the open switch, then
he saw fire flying and knew that Lhe air nakes had been applied

Station Helper Dodge, at Napie1, stated that one of Ing duties 15 to
handle the junction switches between the St Joseph Division and
Wymore Division mam tiacks, under instructions from the operator
After No 61 depaited, he lined the sicing and junction switches back
to then noimal positions and locked them He retuined to the sia-
tion and while there he heaid a wlhistle sounded by No 21 Ile left
the station 1mmediately and staited toward the ciossing wheie he
1ecerves the mail fiom that t1amn, seemng that the swilches weie open,
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he called to the conductor who was on the platfoim and stai ted 1un-
nmg toward the switch, meanwhile shoutmg to the flagman who was
wallang towaid the station ‘LThe rngma.n lmmeumtcly twined and
1an toward the switch, giving stop signals  When he first saw No 21
1t was just south of the curve and appeared to be moving at a higher
sale of speed than when 1t 15 operated over the noithward t1 ack He
heard the whistle sounded when the flagman started to flag the t1ain,
he saw sand flying from under the wheels when the tiam was passing
the ea1 honse, which 1s locatecd 239 feet south of {he junction switch
As the tramn passed the station be could hear the scieeching of the
wheels, because of the brakes having been applied

Operator Reed, at Napier, stated that after No 92 entered taack 4,
the conductor and the biakeman came to lus office and he showed them
tiam order No 34 providimg for the 1everse movement of No 21, but
he did not see Flagman Baldwin at any time  After No 61 departed
the station helper hined the siding and junction switches to then
roimal positions, the operatol saw that the switches weie piopeily
Tmed and about 4 15 p m he gave the operatm at Iorest City the
block for No 21  He did not obseive the position of the switches
apam untal he saw No 21 approaching, at a speed which he estimated
o have been about 70 miles per hont, and then he saw the traim enter
the open switch He estimated the speed to have been 1educed to

abont 30 miles ner ham at the time of the accident Onerator Reed

L LA e e A Gails vaiaal Gaas fansuiaiaassd s ulL ARTRA

stated that he had not cleared No 92, and had not given permission
for the switches to be opened

Agent-Operator Olson, on duty from 8 a m to 4 p m, stated that
the junclion and cross-over switches are handled undexr his 1nsiiue-
tions by the station helpe1, and 1l 1s never permissible for a tiaimman
to handle these switches without authoiization from the operatoi
Iven mn switchimg movements, 1f a tiain 18 on a siding, 16 15 neces-
say for a tiamman to obtan permission fiom the operalor befoie
handling either of these switches

Agent-Operator Sollder al Brgelow, stated thatl he did nof think
the flagman was present when he advised Conductor Niday and
Biakeman Bell relative to the 1eveise movemnents of Nos 61, 21,
and 45

Car Tnspector Hanneman and Molomn Mamtamer Thomas siated
that upon the airival of the Pioneer Zephyr at Lincoln, Neb , the
night of October 1, they nspected and adjusted the an bralkes on
that tiain and found that the biakes functioned propeily

Ca1 Inspector MeElwain, at Kansas City, stated that on October
2 he agsisted 1 testing the an biakes on No 21, the test, which was
completed at 2 15 p m, disclosed that the biakes were functioning
propelly
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Car Inspector Fields, at St Josepl, Mo, stated that while he was
makimg the 1egulal mspection of the equipment ot No 21 he ob-
served the air biakes on the 1ear tiuck of the tram apply and 1e-
lease, the regulal test, however, was conducted by the bialkeman

Records furnished by the cairler covering movements agamst the
curient of traflic between St Joseph and Napier show that there were
33 movements m July, 26 m August, and 1% m September

According to data furnished, the Pioneer Zephyr consisted of four
articulated untts designed and built to operate without bemg inter-
mingled o1 associated with othei cais I consisted o11gmally of
only thiee units, which are now the first, second, and fouith wnts,
and which were completed i Apiil 1934 the mmt which 1s now the
thid unit was added to the timan m 1939  The second unit was
onigmally a passenger-baggage ca1, and was conveited mto a full
baggage ca1  These units were built of staimless sieel, having 18
percent chiomium, 8 percent mckel, and 012 percent carbon This
material was cold-1olled to a mmumum tensile stiength of 150,000
pounds per square mch The total weight of the tiam, empty, 1s
<hown as 230,000 pounds

The builcler’s 1ecords mdicate that tlus equipment was bult ac-
cording to the Post Office Depaltment specifications for the construc-
twon of mail apartment self-propelled ca1s and t1ailer mail apartment
ca1s operated 1n connection with seli-propelled cars In these speci-
fications, which wete approved January 2, 1929, 1t 1s stated that
whete the tolal weight of an emptv fiamn does not cxceed 300,000
pounds, the static end load 1s to be assumed as 100,000 pounds Aec-
cording to the builder, at the time these cais weie bull the Asso-
ciation of Amevican Railroads had no specifications which woe
applicable, however, the specifications, 1ssued by the A A T on
March 24, 1939, for the constinction of new passenger equipment,
provide for cars which may be used m t1ams of over 600,000 pounds,
hpht weight, m which specifications 1t 15 stated that the Raslway
Mail Service specifications ag revised July 20, 1938, weie used as
a basis  These specifications siate that for a tram werghing empty
between the limits of 125,000 pounds and 300,000 pounds the assumed
buffing static load 15 100,000 pounds, this 1s 1dentical to the 1929
wpectfications  As the stiess allowance m the new specification eon-
forms substantially to those of the old specification, the ca1s conform
nol only to the 1929 spectfication but also to the moie recent 1e-
quuement

According to the spectheations of the Post Office Depaitment,
when the sills and framing members of rolled steel have a minimum
tensile stiength of 50,000 pounds per square imch, the stress shall
nol exceed 16,000 pounds per squate inch  This may be mncieased by
20 percent for combined dnect and secondary stresses, and wheie
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other matertals are used the stresses shall bear the same pioportion
to the ultimate stiength of the matenal used For stanless steel
the maxnnim allowable stiess 1s

16,000X 1 20X 150,000 _
WT— 57,600 ponnds per squate inch
The records of the builder show that al] stresses aie well below this

figure

bAccmdlng to the builder, fabiication was by the “Shotweld”
process, which 15 similar to a spot weld, but controlled preciscly
and made 1 such a short fime as not to affect the stawnless proper-
taes of the steel and to elimimate appieciable annealng of the cold
1olled metal These units weire designed to provide a factor of
safely of five above the noimal opeiating loads, as set up by the
Railway Mail Seivice In the Pioneer Zephyy the stiength 1equire-
ments weic met withont the use of the conventional centex =ill,
using 1 dien ol this a floor system including the side sills  The
floo1 system may he consideied the center-sill constiuction of the
later specification The articulation castings were attached to two
short sills extending appiroximately 10 feet from each end and tied
mto the floor system  These sills weie so attached to the floor sys-
tem and other remforcements that the requued buffing load was
fransmitted to all the longitudinal stiength members of the floor
system  The coach-dmette, the thiid wmt i the f1a1n, which was
built at a later date, was equipped with a lipht center-gll mn addi-
tion to the noimal longiudinal members, as thus had become a
standaichzed design

Using the requued 100,000-pound buffing load, the builder’s 1ee-
ords show a maxmmum calculated stiess of 37,530 pounds per squale
mch, as the maximum allowable stress under the 1929 specifications
of the Ratlway Mail Sexivice was 57,600 pounds per square 1nch, the
stiuctine was so designed and built that it could have cairied 50
percent greater load without exceeding the allowable stiesses

The underfiame and engine suppoirt of the power car were fabii-
cated of cromansil steel; arc-welded, and annealed  Analysis of this
material 15 as follows

30to 60 clnomium
105 to 140 manganese
6010 90 s1heon
20 caibon

1t had a tensile stiength of 90,000 pounds per square mch and a
minmmum yield strength of 53,000 pounds per square inch, with an
elongation of 25 percent m 2 nches




TIGURE 4 —View of Jeft side of first umt, showing damaged condition of fiont end
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The following 15 a statement ot damage to equipment, fmimshed
by the cai11e1

No 21 . L ime 497 4
Fust unit
Cay__ e —~ $29, 000
Power plant o e __ 25,000
$54, 000 $400
Second worb_____________________ [ 5, 000
Ihod yott [00
TFowth wmib____ . N 500
Totals_ . — (0, 000 400
Engime 4973 was of the 2-8-2 type, and its weight was as follows
Pounds
Weight on duvers_ . ______  ____ 214, 550
Total weight of engve__ ___________________ ________ _ 272,300
Tender empty ____ S R - 74,000
Tender loaded . __ . ________________ ____ ~ __ 185,300
Total weight of engine and tender__________ [ __ 467, GO0

OBSERVATIONS OF COMMISSION'S TNSPEC1ORS

Inspection of the tiack by the Commnssion’s mnspectors subsequent
to the accident disclosed no evidence of shiding wheels 01 excessive
use of sand The junction switch stand target was panted a dull
ied, o1l had overflowed from the lamp, and dnt had collected on the
surtace of the target Tis switch could not be seen fiom an ap-
proachmg tian on the southwaid mamn tiack until withi about 300
teet, and a distinet view ot the {a1get could not be had unfdd withn a
distance of 90 o1 95 feet

Inspection of the Zephyr equpment disclosed thaet thie greatesl
damage occutred at the forward portion of the first i as a 1esult
of the direct impact with the locomotive The fizst unit was prac-
tically demolished baclk to the mail compartmenl side door, a distance
of about 28 feet, but the rear two-thnds portion of thas body 1e-
mained p1actically mtact and was not noticeably distoited, the dam-
age bemng localized at 1ts 1ear end Tt was evident that the ciushing
of the forward end of the car stinetine progiessed back to the power
plant, which came m contact with the front of the locomotive boiler
with such force that the whole power plant and 1its base weie diiven
back abont 6 feet The power plant and 1ts base weie exiensively
damaged Appalently the demolition of the forwaid poition of the
fiist umit dissipated the force of the collision to such an extent that
relatively small damage occurted to the tiam behmd that pomnt The
artrculation-end castings at the 1ea1 of the first unt and at bolh ends
of the second unit were diiven mward fiom 8 to 16 inches, the
ends of these two units were damaged by mushimg together but they<
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wele not telescoped The damage to the tiam behmd the forwaid
thud of the fiist unit was localized almost entirely at the ends of
the fiist two wmts, and no general distortion o1 biealang up of car
supetstiuctures occurled The two end center-sill members of the
first unit weie buckled 1n sunech manner as to push up the floor 1n
this region 'The floor corrugations weie sheared and the corner
posts and the 1ea1 edge of the 100f were damaged The fiont and
rear ends of the second umit weire damaged 1 approximately the

Licunr 6 —View of 1en1 end of fitst umif showing extent of damage

Same mannel, except thal the buckling was moie severe The fu-
nmishings were not toan loose by the foice of the impact The 1em
two units weie only slightly damaged

DISCUSSTON

In the mvestigation 1t was developed that on the afteinoon of the
aceident the noithwaid tiack from Foiest City to Napler was out
of service and noith-bound tiams were being opeiated over the
southwaid liack agamnst the cmient of tiafhe, appmiently all mem-
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bois of the crew of No 92 except the flagman had heen apprised of
that fact No 92 arrmived at Napier at 4 p m, and entered tr1ack 4
at the north end of the yad The crew then proceeded to peiform
switchmg opeiations, and as the engme and 2 cais backed to the

Yiew ol 1ra1 endd of second umt, showin, extent of damige

Fignre T

water ciane the flagman remained to 1ealine the switch at tiack 2,
then he walked over and opened the sidmg and junciion switches,
thimking that his tiain would leave after talang water or after the
arrival of No 42, a first-class ttam fiom the Wymore Division, and
scheduled (o leave Napier at 4 40 p m  According to his statement,
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the flagman then started toward the station and was not far fiom
the end of double fiack when he heatd the wlistle signal of No 21
as 1t appioached, he saw that the cioss-over at the end of double
frack was not hmed for a cioss-over movement, then tuined and
saw No 21 approachimg on the southwaid tinckk He 1an back mm-
mediately, gining stop signals with Ins aim, but was unable to 1each
the junction switch before the tian entered 1t The flagman stated
that he did not know that No 21 was bemg opeirated aganst the
current of tiaffic, that he was not m the station erther al Bigelow o1
at Napier when the conductor 1eceived mformation 1elative to tram
movements, and that the only mformation he recerved from the con-
ductor was a copy of the tiamn o1der 1elative fo the meet with No 71
at Bagelow, although the biakeman had mfoimed him that then
t1am would be delayed at Napen, that No 6L was moving against
the cmiient of tiaffic, and that probably their ovwn tram would follow
No 42 from Napiet  The flagman said that at no tune was anything
eard aboul No 21  According fo the stafement of the conductor,
the flagman was 1n the slalion at Bigelow when the foime:r 1ecetved
the mfoimation 1elative to the reveise movements, but the biake-
man said that he did not know whether the flagman was 1 the station
at that time, and the opeiator seemed to beheve that he was nol
The flagman did not go to the station at Napier at any time, bul as
the engine and two cais passed the station the conduciol came out,
mntormed him of the woik to be done, and accotding to the flagman,
the conduetor added, “Highball to St Joe,” which the flagman mnte: -
preted to mean that they would leave on the completion of the woik
The conductor, however, said that at no time did he say anything
about a “lnghball to St Joe” although 1t 1s customary to use that
expiression when no wotk 1s to be peiformed en 10oute

Under special timetable mstiuctions, the operator at Napier han-
dles the junction switch, a shoit tume priol to the accident the
junction switch had been handled by the station helper for the pas-
sage of No 61, and after its departme the swilech had been closed and
loclted , theie was no 1eason for the flagman to handle the swilch
hecause No 92 had not, 1eceived a clearance eard and permission had
nol been given to open the junction switch Although the flagman
stated that 1t 1s customary for a tramman to handle this switeh,
the statements of the engimeman of No 92, the agent-operaion, the
operalor, and the slalton helper mdicate that 1t 13 not the practice
for thas switch to be operated withoul the operator’s peimission  The
mvestigation disclosed that m tlus case the flagman opeued the
switch without authority o1 istiuetions, and without full informa-
tion concernng movement of the tiams mmvelved When his enior
was discovered 1t was too late to aveirt the aceident
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No 21 was moving at a speed of approximately 75 miles per howm
when 1t approached the south yard-limit board at Napier  Accoid-
g to the statement of the fireman, the engineman shut off power
and applied the an brakes, but when 1t was seen that the tiack ahead
was cleal and the tiam-oider signal was n clear position the speecl
was wcreased The fieman then saw a flagman ahead giving stop
signals, lie wained the engimeman, who applied the an bialees and
seeing the 1ed switch target placed the biake valve 1 emeigency
positton  The fiteman estimated the speed of the tiamn (o have been
aboul 55 miles per how at that time According to the statements
of the conductor and the flagman, the tram enteied the open switch
at a speed of about 70 nules per howr, and the speed was 1educed
to 50 miles per hour at the time of the accident, the flagman of No
21 stated that he felt no 1eduction 1n speed prior to enlering the
gwiteh

The 1ules provide that tiains must appiroach junetions and the
end of two or moie tracks prepared to stop, unless the switches ale
propeily lined, also, that t1ams authoiized to move against the cur-
1ent of tiaffic must proceed thiough yaid limits piepaied to stop
shoit of t1ain o1 obstruction ‘Lhe junction switch 15 located more
than 4,900 feet north of the south yaid-lunit boaird, theiefore, No 21
was Lequued to approach this switeh at a speed which would enable
1t to stop short thereof According to (he evidence, the speed at the
time the t1a1mn entered the switch was not less than 53 miles per how
because of track coivature and the target bemg but 11 mches above
the ties, the taiget could not be seen ¢ ea1ly a distance of moie than
100 feet Had No 21 been operated m compliance with the 1ules,
mndoubtedly {his aceident could have heen averted The evidence
mdicates that th s tram was being opeiated i confornuty with com-
mon practice at this pomnt, which m tuin mdicates lack of pioper
supervision and enforcement of the rules

Accordmg to the evidence the equipinent 1 this fiam was con-
stiucted of stainless steel, built according to the specifications of the
Post Office Department for the constiuction of mail apaitment self-
propelled cais and t1ailer mail apaitment cals operated 1 connection
with self-propelled cars  The fatalities occmired at the fiont end of
the first unit, as a dizect 1esult of the impact, and 90 percenl of the
tolal damage to the tiam was on the fiist umit The greatest part
of the 1emainder of the damage was localized at the ends of the second
umt, the coupling allangements weie driven mnwaid with 1esultant
damage to the ends of the units without destiuctive telescopimg
action  The reai two umts were damaged only slightly
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CONCLUSION

This acceident was caused by a junction switch being opened without
authority o1 mstinctions, which 1esalted 1n diveiting an approaching
t1am to an oceupled tiack, and failuie to confiol the speed of No 21
|nopetly when appiroaching a junciion and when operating against
the ciirvenl of t1affic within yard linits

RECOMDMIENDA LIONS

It 18 1ecommended that 1esponsible officials of this 1a1lioad talke
necessaly measutes to correct the praclices disclosed by this mvesti-
g2ation which weie not 1n econformity with operating rules

Respecttully submitied
S N Muus, Duector

O



