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To t h e C o m m i s s i o n 
On October 2, 1939, tlieie was a head-end collision between a pas­

sengei tram and an engine and 2 cais, compnsmg the fiont portion 
of a fieight tram, on the Chicago, Builmgton & Quincy Raihoad at 
Napier, Mo , which resulted in the death of 2 employees and the m-
jmy of 25 passengeis, 5 lailway mail cleiks, 1 employee off duty, 1 
poitei, 3 dmmg-cai employees, and 3 ti am-sei vice employees 

L O C A T I O N A N D M E T H O D O F OPiliATTON 

The accident occuned on that pait of the St Joseph Division 
designated as the St Joseph to Pacific Junction Subdivision which 
extends between St Joseph Fi eight Yaids, Missoiui, and Pacific 
Junction, Iowa, a distance of 114 03 miles Between St Joseph and 
Napiei it is a double-tiack line ovei which tiams aie operated by 
timetable, train oiders and an automatic block system, tiains moving 
against the cnnent of tiaffic aie opeiated by tiam oideis and a 
manual block system The end of double tiack is located 174 feel 
south of the station fiom which point single tiack continues in a 
noitheily dnection and lies east of the fetation, tiams aie opeiated 
ovei the single tiack between Napier and Pacific Junction by time­
table, tiain oideis, and a manual block system A junction switch, 
known as No 1 and located 718 feet south of the station, connects 
the southwaid tiack to the mam track of the Wymoie Division, 
which extends m a noithwesteily direction and lies west of the 
station Yaid trades are situated both noith and south of the station 
and aie connected by the mam tiack of the Wymoie Division The 
passengei tiam involved was being opeiated on the southwaid tiack 
against the cunent of tiaffic The accident occuned on the mam 
ti ack of the W}Tmoi e Division at a point 148 feet nor th of the station 
x\.ppioachmg this point iiom the south, beginning at the yard-limit 
boaid, theie is a tangent 2,954 feet m length, which is followed by 
a 1° curve to the light 2,162 feet m length, the junction switch is 
located on this cuive at a point 169 feet fiom its noith end and its 
noimal position is toi mam-tiack movements on the St Joseph 
Division Entiy to the Wymoie Division is made thiough a No 11 
turnout to the left, and fiom the point of fiog, 85 feet beyond, theie 
is a tangent a distance of 308 feet, which is followed m succession 
by a 1°30' cuive to the light 353 feet m length and a tangent 113 
feet to the point of accident The No 11 turnout has a 5°52' cm va­
line to the left, at the point of switch the supeielevation is 2 % 
inches and this supei elevation extends on the west iail of the turnout 
to the point of fiog, and it then decieases tiom 2 % inches to level 
within a distance of 110 feet, this lesults m the supei elevation being 
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ACCIDENT ON CHICAGO, B & Q 11 , NAPIER, MO 5 

on the inside of the cmve, and all tiamb using this switch aie le 
quned to urn at lestucted speed The southwaid siding connectb 
VTITH. the Wymoie Division main tiack at a point 211 feet noith of 
the junction fa witch, the noimal position ol the switch connecting 
these tiacks is foi movements to the sidmg The noith switch of 
tiaclt 4, which paialle]s the smgle-tiack line on the west, is located 
about 4,383 feet noith of the station The giade foi noith-bound 
tiams is 0 1 peicent descending 
The junction switch stand was of the Bethlehem 53-A type and 

•w as located on the east side of the southward track, it was equipped 
with an oil lamp and a single-vane taiget, the target, however, waa 
not designed for this stand and it had "been cut off on its lowei edge 
to avoid fouling the casting The taiget was 11 inches above the 
tops of the ties 
The south yaid-hmit boaid is located 5,814 feet south of the point 

of accident 
Rule 14 (q) of the opeiatmg rules provides that nhen limning 

against the cuiient of traffic, one long and one shoit blast of the 
engine whistle will be sounded when appioachmg stations, euives, 
oi othei points wheie view may be obscured 
Othei niles of the opeiatmg depaitment piovide as follows 

Rule 98 Tiains mus>t appioach the end of too oi moie tiacks, junctions, 
lailioad ciossmgs at guide and diawbudges, piepaicd to stop, unless the 
ŵ itches aie piopeily lined, signals indicate pioceed, and tiack is cleai 
Wlieie leqmicd by law, tiams must stop 
Rule D-R 
A tram anthou/cd to move agamsL the cuiient of tiaihc must pioceed thiough 
l.ucl limits at lestucted speed 
RestucLed speed is deflned as Pioceed piopaied to stop shoit of liain, ohshuc 
tion oi anything that may lequne the speed of a tiam to he Ieduced 
D-251 On poitions of the load so specified ou the time table, tiams will iun 
with the cuiient of tiaffic bi block signals whose indications will supeiscde 
tune table supeiionty 
D-252 The movement of tiams will he supeivised by the Supeiintendent who 
will issue mstiuctions to signalmen when lequned 
D-251 Except as aftectcd by Rules D-251 and D-252, all Block Signal Rule', 
and Tram Rules lemain m force 
Time-table msti notions provide as follows 

Wheie Rules D-251, D-252 and D-25i aie in effect, fieighl tiams stopped b\ 
tiam oidei signal at stations wheie sidings aie located on or neai schedule 
of hist class tiams, will cleai the mam tiack at once unless othei wise advised 
BY signalman Conductois must advi&e piomplly when cleai of mam tiack, 
nnd lecoive peimission fiom signalman befoie he can agam letuin to mam 
dack 
Opeiatois when on duty will handle switches at stations, and foi mo\eraents, 
as follows * * * Napiei junction switch and eiossoiei * * 
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The office at Napier is open continuously 
The maximum authorized speed foi noith-bound Zephyi-type motor 

tiains is 50 miles per horn through the tuin-out at Napier 
The weathei was clear at the time of the accident, which occuned 

at 4 25 p m 
D E S C R I P T I O N 

No 92, a south-bound second-class freight tiam, consisting of 26 
cais and a caboose, hauled by engine 4973, m chaige of Conductoi 
Niday and Engineman Coopei, left Bigelow, 4 46 miles noith of 
Napier, at 3 45 p m , and arnved at Napiei at 4 p m , according to 
the tiam sheet, 3^ homs late This tiam enteied tiack 4 and a 
separation was made behind the second car, the engine and first two 
cais proceeded to the south yard wheie one cai was set out and 
another car picked up The engine and two cais then backed to the 
watei crane, 222 feet north of the station, on the Wymoie Division 
mam tiack, and had just stopped to take water when the engine was 
stiuck by No 21 
No 21, a noith-bound passengei motoi tram, designated as the 

Pioneei Zephyr, consisted of four articulated streamlined units, and 
was in chaige of Conductor Crouch and Engineman Hughes The 
fiist unit, No 9900, consisted of a power, a railway post office, and a 
stoiage mail compaitment, the second unit was a baggage and ex-
piess cai, the thud unit was a combination kitchenette, diner and 
coach, the fomth unit was a coach and pailoi car This equipment 
uas of high tensile, stainless steel side-truss constiuction Theie was 
a COO hp Diesel-electnc-drive engine m the powei compartment 
This train depaited fiom St Joseph, 35 67 miles south of Napiei, at 
3 55 p m , accoidmg to the tiam sheet, 2 minutes late At Foi est 
City, 5 9 miles south of Napiei, the crew received cleaiance Foim 
A and a copy of tram or del No 34, Form 19, leading 

No 21 inotoi cai 9(i00 has right ovei opposing hams on souths aul 
tiack Foi est City to Napiei 

The tram ciossed over to the southward track, leaving Foi est City 
at 4 20 p m , 2 minutes late, and appioached the yaid-limit boaid 
at Napier at a speed of about 75 miles pei houi, it enteied the open 
junction-switch leading to the Wymoie Division and while moving 
at a speed estimated to have been about 45 oi 50 miles pei horn col­
lided with engine 4973 at a point 859 feet beyond this switch 
Engine 4973 and the two cais weie moved backwaid 128 feet by 

the impact, the diivmg wheels were detailed to the west and the rear 
end of the tender was knocked off center, the fi ont end of the engine 
was considerably damaged The fiont tiuck of the first unit of No 
21 was detailed and stopped ciosswise of the tiack, 10 feet from the 
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pilot of engine 4973, the fiont end of Lhe hist unit tested on the 
fiont end of engine 4973 The fiont poition of tins unit was demol­
ished a distance of 28 feet, the powei plant and its base suppoit 
weie dnven baclcnaid into the mail compaitment The aiticulation 
end-castings at the leai end of the fiist unit and at both ends of the 

•* * if ! 'II **** 

<l «* , 

* 
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second unit weie dnven mwaid 8 to 16 inches and the ends of these 
two units weie bent and damaged 
The employees killed weie the enginoman of No 21, and a load-

mastei who was in the po^ei compaitment The employees mjuied 
weie the fiiemail, the conductoi, and the biakeman of No 21 
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SUMMARY OF J \ IDENCJ ' 

Engineman Coopei, of No 92, stated that the conductoi, who was 
on the engine fiom Bigelow to Napiei, advised him that they weie to 
head in on tiack 4 at Napiei and that Nos 61, 21, and 45 weie being 
opciated against the cuiient of tiaffic fiom Foi est City to Napiei, 
this was undei stood thoioughly by the fiieman and the biakeman 
The flagman was in the caboose Aftei enteimg track 4 they waited 
until No 61, which was en loute to Lincoln on the Wymoie Division, 
had depaited A separation was made behind the second cai and 
the engine and two cais pioceeded southwaid on tho Wymoie main 
track, one cai was set out on the stock tiack and one cai was picked 
up fiom tiack 2, the brakeman and the flagman assisted m peifommig 
the woik A back-up movement was then made to the watei ciane, 
and when the engine passed Flagman Baldwin, who had lemamed 
near the noith end of track 2 to handle the switch, the engineman 
asked him if he wished to ude, but the flagman declined to do so and 
signaled him to go back and take i\ atei While backing, the engine-
man saw the station helpei close the junction switch, it having been 
opened foi No 61, which departed about 4 13 p m , he asked his 
fiieman if all the switches weie cleai and leceived an affiimative 
leply He stopped the engine at the watei crane, leaving the inde­
pendent an-bilike applied, then looking southwaid and seeing No 21 
passing the station, he warned the fiieman The sun was shining and 
visibility was good at the time of the accident When his tiam ai-
nved at Napier the tiam-oidei signal was at stop position and he 
leceived no oidei oi clearance caid at that point pnoi to the accident 
He undei stood that poition of the timetable rule which lequiicd 
opeiatois to handle the cioss-ovei and the junction switches He 
said that it is the piactice for eithei the opeiator oi the station helper, 
usually the lattei, to handle these switches, and he could recall no 
instance when a tiamman had handled the -junction switch 
Fiieman Blown, of No 92, stated that as they backed towaid the 

watei crane after peifoimmg the work at Napiei, he obseived that 
the switches weie lined piopcily foi then movemeut, but he did not 
notice whethei the switch on the mam tiack was piopeily lined 
Conductoi Niday, of No 92, stated that at Bigelow both the biake­

man and the flagman weie with him m the station when the agent 
mfoimed him that the noithwaid tiack was out of service and that 
then tiam was to entei track 4 at Napiei and would remain theie 
foi some time Befoie leaving Bigelow he gave the flagman some 
way-bills and told him that at Napier they would entei hack 4, then 
he boaided the engine and advised the engine crew of the movements 
to be made After ai riving at Napiei he went to the station, and 

2 0 1 9 1 0 — 1 0 - 1 
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when his engine and the fiisfc two cars passed he came out and told 
tho flagman, who was on the leai cai, to place one car on the stock 
tiack and to pick up one cai from tiack 2 .̂ Conductor Niday walked 
to the load crossing south of tho station, watched his engine while 
tho cai was placed on the stock tiack, then looked acioss and saw 
the station helpei close the mam-tiack junction switch He letuined 
to the slation and was mfoimecl by the opeiatoi that No 92 would 
follow No 42 fiom. Napier As his engine and two cais were backing 
up he went, out to the platfoim and signaled the biakeman to take 
watei, then he heaid the station whistle-signal sounded by No 21 
and lieaid the station helpei call to Flagman Baldwin that the laltei 
had lined the switches wrong, lie saw the flagman turn and lun 
towaid the junction switch, at which time No 21 was from 600 to 
800 feet south of the switch and appioachmg at a high late of speed 
The tiam enteied the open switch and, while moving at a speed of 
about 50 miles per hour, collided with his engine He had not seen 
his flagman fiom the time the cai was placed on the stock tiack 
until ho heai d the station helpei's warning Conductoi Niday stated 
that no authority had been leceived to use the mam tiack, that theie 
had been no occasion to use the junction switch in the switching 
movements, and that he had not instructed the flagman to open that 
switch It is customaiy for the opeiatoi at Napier to asceitain fiom 
the stations to the south the woik to be pei formed by No 92 en route 
to St Joseph, and clehvei to the conductoi two copies of a message 
containing this infoimation When no woik is to he pei formed, the 
expiession "highball to St Joe" is used to inform the ciew, he said 
that at no time on the day of tho accident had he used this expression 
to the flagman 
Flagman Baldwin, of No 92, stated that while he was m the sta­

tion at Bigelow the biakeman and the conductoi weie outside, and 
when he came out of the station, the conductoi handed him a copy 
of the oidoi lelative to the meet with No 71 at Bigelow, and the 
brakeman told him that then tiam would be delayed at Napier, that 
No 61 was moving against the cuirent of tiaffic, and that piobably 
then tiam would follow No 42 out of Napiei Nothing was said 
about No 21, and he did not know that it was moving against the 
cuirent of tiaffic At Napiei, aftei the cut was made for the work 
to be peifoimed, the biakeman was on the fiist cai and he was on the 
second cai, as the engine and two cai s passed, the conductor came out 
of the station and told him of the movements to be made and that 
they would have a highball foi St Joe, which he mteipreted to mean 
that then tiam would leave after the woik had been completed 
Flagman Baldwin handled the stock-hack switch and Brakeman 
Bell handled the switch at the south end of track 2 Flagman Bald-
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win tlien lined tlie switch foi his tiam to back out fiom tiack 2 and 
to entei the southwaid siding, and when the engine and two cais 
passed he called to the biakeman that he would handle the switch 
Then he opened the sidmg and junction switches, figunng that if 
his tiam did not leave befoie No 42 the switches would be lined piop-
erly for the movement of that tiam He staited towaid the station 
and when neaiing the load ciossmg south of the station he he aid a 
whistle sounded by No 21, but the tiam was not. m sight He sawr 

that the cioss-ovei at the end of double tiack was not lined fox a 
cioss-ovei movement, and looking back a second time he saw No 21 
appioaclung on the southwaid tiack, he staited immediately towaid 
that tiam, giving stop signals with his aim, and ciossed over m 
fiont of it to the east side of the track He did not heai the engine-
man answer his signals, and he was unable to estimate the speed of 
the tram oi to say whether the biakes weie applied when it passed 
him He stated that he did not obseive the tiam-oidei signal at any 
time, although the conductor had said nothing about having anthoi-
lty to leave when he said, "Highball foi St Joe," at the time he 
advised him of the woik to be peifoimed, he assumed that he would 
get the oideis and they would leave eithei before or after No 42 
He stated that it is customaiy to operate Nos 71 and 61 against the 
cm lent of tiaffic when they are on the tune of No 21, inasmuch as 
nothing had been said about iNo 21, he assumed that it would make 
its noimal movement He realized, howevei, that Nos VI and 61 
were ahead of the schedule of No 21 He said that he wras thoi-
oughly familial with the conditions at Napiei and with the mles lel-
ative to the handling of switches, howevei, he contiadicted himself 
several times as to the piactice of handling mam-tiack switches, 
stating that frequently he had lined the switch undei the direction 
of the operatoi oi station helpei, and m othei statements he said 
that usually trainmen line the junction switch without pei mission 
Biakeman Bell, of No 92, stated that he heaid the opeiatoi at 

Bigelow tell the conductor that No 21 was being opeiated against 
the cmrent of tiaffic fiom Foiest City to Napier, but he did not know 
whether the flagman was m the station at that time He did not 
heai the conductor say anything to the flagman legaidmg No 21 
and he, himself, had no conveisation with the flagman regaidmg that 
tiam, and the flagman was not piesent when Brakeman Bell and the 
conductor went to the station at Napiei, at which time the opeiator 
advised them of the leveise movement of No 21 Immediately aftei 
ai living at the water ciane he cut the an in and the biakes on the 
iiist cai had just become applied when No 21 stiuck his engine 
Fireman Setzer, of No 21, stated that the an biakes weie tested 

at St Joseph, a lnnnmg test was made when leaving that point, and 
the biakes functioned piopeily en loute Approaching Napier the 



12 INTERSTATE COMMERCE COMMISSION 
tram was moving at a speed of about 75 miles per lioui, and at the 
yaid-limit boaid the eiigmeman shut off power and applied the an 
biakes, 1 educing the speed to between 30 and 57 miles pei hour At 
the station boaid the fireman sounded the station whistle signal, it 
being the piactice foi the fiieman to sound the whistle signals on the 
Zephyi tiams Aftei loundmg the cuive to a point wheie a clear 
view ahead could be had, the engineman called, "Cleai older boaid," 
and the roadmastei, who was behind the engineman, told him to 
increase speed as eveiything ahead was clear The engineman opened 
the thiottle and the fiieman sounded the whistle signal foi movement 
agamst the cunent of traffic, then he saw someone giving stop signals 
and warned the engineman accoidmgly Aftei pioceedmg a shoit 
distance the engineman applied the an biakes and then said, "The 
switch is led," and placed the biake valve in emeigcncy position, at 
which time the speed was about 55 miles pei horn and the tiam was 
about 200 feet fiom the switch As the tiam enteied the open switch 
the engineman told him 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 pei hour He stated that undei noimal conditions the tram is 
opeiated at a speed of 40 miles pei hour thiough the cioss-ovei at 
Napier 
Conductoi Ciouch, of No 21, stated that when his tiam was neai the 

i oad crossing south of Napiei yaid he observed the tiam-oider signal 
m the clear position, at which time his tiam was moving at a speed 
of about 75 miles pei horn He was in the second car when he felt 
an emeigency application of the an biakes, at which time his tiain 
was just south of the junction switch The tiam enteied the open 
switch at a speed of 70 miles pei hour and the speed was leduced to 
50 miles pei houi at the time of the accident 
Flagman Holding, of No 21, stated that when appioaching Napier 

he heard the station whistle-si glial sounded, which was followed by 
a load-ciossing whistle signal, but he felt no easing off on the thiottle 
He was standing m the vestibule between the thud and foiuth cais, 
and while loundmg the cuive at a speed of about 70 miles pei houi 
he saw that the tram-oidei signal was m cleai position He felt 
no leduction in speed until his tiain enteied the open switch, then 
he saw fiie flying and knew that the air biakes had been applied 
Station Helpei Dodge, at Napiei, stated that one of his duties is to 

handle the junction switches between the St Joseph Division and 
Wymoie Division mam tiacks, undei instructions fiom the operator 
Aftei No 61 depaited, he lined the siding and junction switches back 
to then nonnal positions and locked them He letumed to the sta­
tion and while theie he heaid a whistle sounded by No 21 He left 
the station immediately and staited toward the ciossmg wheie he 
leceives the mail fiom that tiam, seeing that the switches weie open, 
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he called to the conductoi who was on the platfoim and staited m m 
Ding towaid the switch, meanwhile shouting to the flagman who was 
walking towaid the station The flagman immediately tinned and 
1,111 towaid the switch, giving stop signals When he fiist saw No 21 
it was just south of the cuive and appealed to be moving at a higher 
iate of speed than when it is opeiated over the noithward tiack He 
heaid the whistle sounded when the flagman staited to flag the tiam, 
he saw sand flying fiom undei the wheels when the tiam was passing 
the cai house, which is located 239 feet south of the junction switch 
As the tiam passed the station he could heai the scieechmg of the 
wheels, because of the biakes having been applied 
Opeiatoi Keed, at Napiei, stated that aftei No 92 enteied tiack 4, 

the conductoi and the biakeman came to his office and he showed them 
tiam oi dei No 34 piovidmg foi the leveise movement of No 21, but 
he did not see Flagman Baldwin at any time Aftei No 61 departed 
tho station helper lined tho siding and junction switches to then 
roimal positions, the opeiatoi saw that the switches weie piopeily 
lined and about 4 15 p m he gave the ox̂ eiatoi at Foicst City the 
block foi No 21 He did not obseive the position of the switches 
again until he saw No 21 appioachmg, at a speed which he estimated 
to have been about 70 miles pei houi, and then he saw the tiam entei 
the open switch He estimated the speed to have been leduced to 
iiboiit 50 miles T3er houi at the time of the accident Opsi atoi Reed 
stated that he had not cleai ed No 92, and had not given pei mission 
for the switches to be opened 
Agent-Opeiatoi Olson, on duty from 8 a m to 4 p m , stated that 

the junction and cioss-ovei switches aie handled undei his mstiuc-
tions by the station helpei, and it is nevei peimissible foi a tiamman 
to handle these switches without authoiization from the operatoi 
Even m switching movements, if a tiam is on a siding, it is neces-
saiy for a tiamman to obtain peimission fiom the opeiatoi befoie 
handling eithei of these switches 
Agent-Operatoi Solldei at Bigelow, stated that he did not think 

the flagman was piesent when he advised Conductoi Niday and 
Biakeman Bell relative to the leveise movements of Nos 61, 21, 
and 45 
Cai Inspectoi Hanneman and Motoi Mamtamei Thomas stated 

that upon the amval of the Pioneei Zephyr at Lincoln, Nebi , the 
night of Octobei 1, they msĵ ected and adjusted the an biakes on 
that tiam and found that the biakes functioned piopeily 
Cai Inspectoi McElwam, at Kansas City, stated that on October 

2 he assisted in testing the an biakes on No 21, the test, which was 
completed at 2 15 p m , disclosed that the biakes wcic functioning 
piopeily 
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Cai Inspectoi Fields, at St Joseph, Mo , stated that while he was 

making the legulai inspection of the equipment of No 21 he ob­
seived the air biakes on the lear tiuck oi the tiam apply and le-
lease, the legulai test, howevei, was conducted by the biakeman 
Eecoids furnished by the camei covering movements against the 

uirient of traffic between St Joseph and Napiei show that theie were 
33 movements m July, 26 m August, and 19 m September 
Accoidmg to data furnished, the Pioneei Zeplryi consisted of four 

aiticulated units designed and built to opeiate without being inter­
mingled oi associated with othei cais It consisted oiigmally of 
only thiee units, which are now the fhst, second, and fouith units, 
and which weie completed m Apiil 1934, the unit which is now the 
Lhnd unit was added to the tiam m 1939 The second unit was 
oiigmally a passengei-baggage cai, and was conveited into a full 
baggage cai These units weie built of stainless steel, having 18 
peicent chiomium, 8 peicent nickel, and 0 12 peicent carbon This 
matenal was cold-iolled to a minimum tensile stiength of 150,000 
pounds pei square inch The total weight of the tiam, empty, is 
ihown as 290,000 pounds 
The buildei's lecoids indicate that this equipment was built ac-

coi ding to the Post Office Depai tment specifications for the construc­
tion of mail apartment self-piopelled cais and tiailei mail apartment 
cais opeiated m connection with self-piopelled cars In these speci­
fications, which weie appioved Januaiy 2, 1929, it is stated that 
where the total weight of an emptv tiam does not exceed. 300,000 
pounds, the static end load is to he assumed as 100,000 pounds Ac­
cording to the buildei, at the time these cais weie built the Asso­
ciation of Ameiican Railroads had no specifications which weie 
applicable, however, the specifications, issued by the A A ~R on 
Maich 24, 1939, foi the constiuction of new passenger equipment, 
piovide foi cais which may be used m tiams of ovei 600,000 pounds, 
light weight, m which specifications it is stated that the Railway 
Mail Seivice specifications as revised July 20, 1938, weie used as 
a basis These specifications state that foi a tram weighing empty 
between the limits of 125,000 pounds and 300,000 pounds the assumed 
buffing static load is 100,000 pounds, this is identical to the 1929 
specifications As the stiess allowance m tho new specification con-
foims substantially to those of the old specification, the cais confoim 
not only to the 1929 specification but also to the moie recent re­
quirement 
According to the specifications of the Post Office Depai tment, 

when the sills and framing membeis of lolled steel have a minimum 
tensile stiength of 50,000 pounds pei square inch, the stress shall 
not exceed 16,000 pounds pei sqnaie inch This may be incieased by 
20 percent foi combined dncct and secondary stresses, and wheie 
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othei niateiiiils aie used the stiesses shall beai the same piopoition 
to the ultimate stiength of the mateiial used Foi stainless steel 
the maximum allowable stiess is 

16,000X120X150,000 K f 7, n n , 
—^QOOQ -=57,600 pounds pei squaie inch 

The lecoids of the buildei show that all stresses aie well below tins 
figure 
Accoidmg to the buildei, fabncation was by the "Shotweld" 

piocess, which is similar to a spot weld, but controlled piecisely 
and made m such a shoit time as not to affect the stainless pioper-
ties of the steel and to eliminate appieciable annealing of the cold 
Ioiled metal These units weie designed to piovide a factoi of 
safely of five above the noimal opeiatmg loads, as set up by the 
Railway Mail Seivice In the Pioneei Zephyi the stiength lequire-
ments weie met without the use of the conventional centei sill, 
ubing n\ lieu of this a floor system including the side sills The 
flooi system may be consideied the center-sill constiuction of the 
later specification The aiticulation castings were attached to two 
short sills extending appioxnnately 10 feet from each end and tied 
into the flooi system These sills weie so attached to the floor sys­
tem and othei remfoi cements that the reqimed buffing load was 
tiansmitted to all the longitudinal stiength membeis of the flooi 
system The coach-dinette, the thud unit m the tiam, which was 
built at a latei date, was equipped with a light centei-sill m addi­
tion to the 1101 mal longitudinal members, as tins had become a 
standaidized design 
Using the lequiied 100,000-pound buffing load, the buildei's iec-

ords show a maximum calculated stiess of 37,530 pounds pei squaie 
inch, as the maximum allowable stress undei the 1929 specifications 
of the Railway Mail Seivice was 57,600 pounds pei square inch, the 
stiuctuie was so designed and built that it could have earned 50 
peicent greatei load without exceeding the allowable stiesses 
The undeifiame and engine suppoit of the power car were fabn-

cated of ciomansil steel, arc-welded, and annealed Analysis of this 
matenal is as follows 

30 to 60clnomium 
1 05 to 1 40 manganese 
60 to 90 silicon 

20 caibon 
It had a tensile stiength of 90,000 pounds pei square inch and a 
minimum yield strength of 55,000 pounds pel square inch, with an 
elongation of 25 percent m 2 inches 
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The following is a statement of damage to equipment, furnished 

by the camei 
No 21 , lLU„me 401 V 

Fust unit 
Cai $̂>, 000 
Powei plain 25,000 

$54,000 $400 
Second unit 5, 000 
Iniid unit 500 
irouith unit - 500 

Totals 00,000 100 
Engine 4973 was of the 2-8-2 type, and its weight was as follow s 

ROUNDS 
Weight on duveis. 214, 550 
Total weight of engine 272,300 
Tendei empty 74,000 
Tendei loaded 195,300 
Total weight of engine and tendei 467,000 

OBSERVATIONS Or COMMISSION'S INSWClOnS 

Inspection of the tiack by the Commission's inspectois subsequent 
to the accident disclosed no evidence of sliding wheels oi excessive 
use of sand The junction switch stand taiget was painted a dull 
xed, oil had ovei flowed from the lamp, and dnt had collected on the 
suiface of the target This switch could not he seen fiom an ap­
pioachmg tiam on the southwaid main tiack until within about 300 
feet, and a distinct view of the iaiget could not be had until within a 
distance of 90 oi 95 feet 
Inspection of the Zephyi equipment disclosed th.tt the gieatê t 

damage occuiied at the foiwaid poition of the first unit as a lesult 
of the direct impact with the locomotive The fiist unit was piac-
tically demolished back to the mail compai tment side dooi, a distance 
of about 28 feet, but the reai two-thuds poition of this body le-
mained piactically intact and was not noticeably distoited, the dam­
age being localized at its lea.r end It was evident that the ciushmg 
of the foiwaid end of the car stiuctuie piogiessed back to the powei 
plant, which came in contact with the front of the locomotive boilei 
with such foice that the whole powei plant and its base weie duven 
back about 6 feet The powei plant and its base weie extensively 
damaged Appaiently the demolition of the foiwaid poition of the 
fiist unit dissipated the force of the collision to such an extent that 
lelatively small damage occuricd to the tiam behind that point The 
articulation-end castings at the leai of the fiist unit and at both ends 
of the second unit weie duven mwaid fiom 8 to 16 inches, the 
ends of these two units weie damaged by ciushmg together but they' 
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^eie not telescoped The damage to the tiam behind the foiwaid 
thud of the fiist unit was localized almost entirely at the ends of 
the fiist two units, and no geneial distoition 01 bieakmg up of car 
supeistiuctuies occuned The two end centei-sill membeis of the 
fhsL unit weie buckled m such mannei as to push up the flooi in 
this region The flooi conugations weie sheaied and the cornei 
posts and the leai edge of the loof weie damaged The fiont and 
leai ends of the second unit weie damaged in approximately the 

1'ioun.r 6—View of leii end of fiist unit sliomng extent of dimige 
same mannei, except that the buckling was moie seveie The fui-
mslimgs weie not torn loose by the foice of the impact The ieai 
two units weie only slightly damaged 

OISCUSSION 

In the investigation it was developed that on the afternoon of the 
accident the noithwaid tiack from Foiest City to Napier was out 
of seivice and noith-bound tiams weie being opeiated over the 
southwaid tiack against the ciinent of tiafhc, appaiently all mem-
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bois of the even of No 92 except the flagman had been appused of 
that fact No 92 arrived at Napiei at 4 p m, and entei ed tiack 4 
at the north end of the yaid The cre^ then pioceeded to pei foi m 
switching opeiations, and as the engine and 2 cais backed to the 

water ciane the flagman lemamed to lealine the switch at tiack 2, 
then he walked ovei and opened the siding and junction switches, 
thinking that his tiain would leave aftei taking watei or aftei the 
arrival of No 42, a first-class tiam fiom the Wymoie Division, and 
scheduled to leave Napiei at 4 40 p m According to his statement, 
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the flagman then staited towaid the station and was not far fiom 
the end of double tiack v\hen he heaid the nhistle signal of No 21 
as it appioached, lie sav\ that the cioss-ovei at the end of double 
tiack was not lined foi a cioss-ovei movement, then tinned and 
saw No 21 appioachmg on the southwaid tiack He iail back im­
mediately, gn jng stop signals with his aim, but wis unable to leach 
the junction snitch befoie the tiam enteied it The flagman stated 
that he did not know that No 21 was being opeiated against the 
ciuient of tiaffic, that he nas not m the station eithei at Bigelow oi 
at Napiei when the conductoi leceived mfoimation lelative to tiam 
movements, and that the only mfoimation he leceived fiom the con­
ductoi was a copy of the tiam oidei lelative to the meet with No 71 
at Bigelow, although the biakeman had mfoimed him that then 
tiam would be delayed at Napiei, that No 61 was moving against 
the cm lent of ti attic, and that piobably then onn tiam would follow 
No 42 florn Napiei The flagman said that at no time was anything 
said about No 21 Accoidmg to the statement of the conductor, 
the flagman nas in the station at Bigelow nhcn the foimei leceived 
the mfoimation lelative to the leveise movements, but the biake­
man said that he did not know nhethei the flagman was in the station 
at that time, and the opeiatoi seemed to believe that he was not 
The flagman did not go to the station at Napiei at any time, but as 
the engine and two cais passed the station the conductoi came out, 
mfoimed him of the woik to be done, and accoidmg to the flagman, 
the conductoi added, "Highball to St Joe," winch the flagman mtei-
pieted to mean that they would leave on the completion of the woik 
The conductoi, howevei, said that at no time did he say anything 
about a "highball to St Joe" although it is customaiy to use that 
expiession when no noik is to be peifoimed en loute 
Undei special timetable mstiiictions, the opeiatoi at Napiei han­

dles the junction switch, a shoit time pnoi to the accident the 
junction snitch had been handled by the station helpei foi the pas­
sage of No 61, and aftei its depaituie the switch had been closed and 
locked, theie nas no leason foi the flagman to handle the switch 
because No 92 had not leceived a cleaiance caid and peimission had 
not been given to open the junction switch Although the flagman 
stated that it is customaiy foi a tiamman to handle this switch, 
the statements of the engineman of No 92, the agent-opei atoi, the 
opeiatoi, and the station helpei indicate that it is not the piactice 
foi this switch to be opeiated without the opeiatoi's pei mission The 
investigation disclosed that m this case the flagman opened the 
switch without authoiity oi instiuctions, and without full mfoima­
tion concerning movement of the tiams involved When his enoi 
was discoveied it was too late to aveit the accident 
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No 21 was moving at a speed of approximately 75 miles pei houi 

when it appioached the south yard-limit board at Napiei Accoid-
mg to the statement of the fireman, the engmeman shut off powei 
and applied the an bi akes, but when it was seen that the ti ack ahead 
was cleai and the tiam-oidei signal was in cleai position the speed 
was increased Tho fiieman then saw a flagman ahead giving stop 
signals, he warned the engineman, who applied the an biakes and 
seeing the led switch target placed the biake valve m omoigency 
position The fiieman estimated the speed of the tiam lo have been 
about 55 miles per houi at that time Accoiding to the statements 
of the conductor and the flagman, the tram entei ed the open switch 
at a speed of about 70 miles pei houi, and the speed was Ieduced 
Lo 50 miles pei houi at the time of the accident, the flagman of No 
21 stated that he felt no leduction in speed pnor to enteimg the 
switch 
The lules provide that tiams must approach junctions and the 

end of two or moie tiacks piepaied to stop, unless the switches aie 
piopeily lined, also, that tiams authonzed to move against the cur-
lent of tiaffic must pioceed thiough yaid limits piepaied to stop 
shoit of tiam oi obstruction The junction switch is located more 
than 4,900 feet noith of the south yaid-lunit boaid, theiefoie, No 21 
was lequned to appioach this switch at a speed which would enable 
it to stop shoit thereof Accoiding to the evidence, the speed at the 
tunc the tiam entei ed the switch was not less than 55 miles pei houi, 
because of track ciuvatuie and the taiget being but 11 inches above 
(he ties, the taiget could not be seen c eaily a distance of moie than 
100 feet Had No 21 been opeiated in compliance with the mles, 
undoubtedly this accident could have been aveited The evidence 
indicates that th s tiam was being opeiated m confoiimty with com­
mon practice at this point, which in tiun indicates lack of piopei 
supeivision and enforcement of the mles 
According to the evidence the equipment m this tiam was con­

stiucted of stainless steel, built accoiding to the specifications of the 
Post Office Depai tment foi the consti uction of mail apai tment self-
propelled cais and tiailei mail apai tment cais opeiated in connection 
with self-piopelled cais The fatalities occuired at the fiont end of 
the first unit, as a dnect lesult of the impact, and 90 peicenL of the 
total damage to the tiam was on the fiist unit The gieatest pait 
of the lemaindei of the damage was localized at tho ends of the second 
unit, the coupling anangements weie duven inwaid with lesultant 
damage to the ends of the units without destiuctive telescoping 
action The real two units weie damaged only slightly 
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CONCLUSION 

This accident -was caused by a junction switch being opened without 
authonty 01 Distinctions, ̂ hich lesulted in diveitmg an appioachmg 
tiam to an occupied tiack, and failme to contiol the speed of No 21 
piopeily when appioachmg a junction and when operating against 
the cuirent of tiaffic ̂  itlnn yaid limits 

EECOMME^DA HONS 

It is lecommended that lesponsible officials of this lailioad take 
necessaiy measuies to conect the piactices disclosed by this investi­
gation which weie not m confoumty with opeiatmg rules 

Eespecl fully submitted 
S N M U L S , Dneetor 
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