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IITZRSTATE COMMERCE OOMMISSION

REFORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE
INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE
ATCHISOY, TOPEKA & SANTA FE RAILWAY NEAR FLAGSTAFF,
ARIZ., ON MAY 23, 1927.

June 20, 1927.

To the Commission:

On May 23, 1837, there was a rear-end collision
Detween TwWo passenger trains on tiae Atchison, Topeka &
Santa Fe Railway near Flagstaff, Arizona, which resvlted
1n the death of 2 passengers and tkhe injury of. 128 passengers
and 37 employees. The investigation of thas accident was
made 1n conjunction with representatmves of the Corporation
Comuassior of Arizona.

Location and method of operation

This accident occurred on tae third district of
the Albuguerque Divisica, a double-track line extending
between Seligman and #inslow, Arizoaa, a distance of 143.4
miles. Trains moving with the current of traffic in the
vicinity of the point of accident keep to the left and they
are operated by time-table, trzin orders and an automatic
block signal system. Tae signals are of the three-position
upper—quadrant type mounted on signal bridges which span
the two tracks. The siznals cirectly invelved were signals
3492 and 3482, lccated apcout 3 miles and 150 feet, respect—
ively, west of where the accident occurred.

The point of accident was about 2 miles west
of Fflagstaff; approaching this point from the west the track
18 a succession of curves and tangents followed by a 4°
curve to the left 1,274 feet in length, 8568 feet of tangent
and then a 5° curve to tae right, the accident occurring at
the beginning of the last-mentioned curve. The grade 1is
1.43 per cent descending for eastbound trains. The fireman
of an eastbound train can see signal 3462 a distance of 980
feet, while the engineman can see 1t a distance of 755 feet.
The rear end of a train standing at the point of accident
Can oe seen by the fireman of a following train a distance
of 1,108 feet and Dy the engineman a distance of 903 feet.

The weather was clear at the time of the accident,
which occurred at about 7.C8 a.m.
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Desgription

On the day of the accidert tnere were seven
gsections of eastbound train No. 4, known as the Calirfornia
Limited, and the accident occurred between the first two
sections of this train. Train first Yo. 4 consisted of
one bagzage car, one dining cai, one lounge car, eight
Pullman sleeping caTs and one observation car, all of
steel construction, hauled by engine 3742, and was 1in
charge of Conductor Keeney and Engineman Hays. It
left Williams, Arizona, the last open office, located
avout 38 miles west of the point of accident, at 6.08 a.nm.,
38 rinutes late, and was 1n the vicanity of signal 3463 when
the air brakes applied in emergency, brainging the train to
a gtop with 1ts rear end approximately 150 feet east of
tigral 3462. It had been standing at this point for a
period of about six or seven minutes when 1t was struck
by train second No,., 4.

Eastbounc train second No. 4 cornsisted of
one buffet car, one dining car and seven Pullman sleeping
care, all of steel construction, hauvled by engine 3743,
and was 1n charge of Conductor Smith and Engineman Simmons.
I% left Williams at 6.21 a.m., 41 minutes late on the
schedule of train No. 4, passed signals 3492 and 3463 in
the caution and stop positions, respectively, and colladed
with train first No. 4 wkile traveling at a speed variously
estimated by the crew to have been Between 8 and 30 miles
per hour.

At the time of the impact train first Ne. 4
was standing with the brakes released on the cars in the
train and the independent brake applied on the engine. The
entire train was driven ahead a distance of 40 or 50 feet
waile the engine broke away from the first car. The last
two cars in the train were derailed, the observation car
being telescoped a distance of about 12 feet, while six
other cars in this train sustained damage. Engine 3743, of
train second No. 4 had only 1ts truck derailed; 1t was
considerably damaged, however, while practically all of the
carse 1n this itrain received more or less minor damage.

Summary of Evidence

Engineman Eays,of train first No. .4, sald the
speed of his train was about 40 miles per hour when the
air brakes applied in emergency an& he at once lapped the
brake valve and allowed the train %o come to a stop &t
wiich time it was adout 7.00 or 7.61 a.m. He placed the



brake valve 1n tac foll rzlesse position and then moved it
back to the running position an? gs the train line immediate-
ly began to recherge he reached the conclusion that somc one
of tac passcagers hod opencd 2 conductor's valve in oune

of thec cars. In the meantime thc conductor and brakeman
had gotten off and started back toward the rear of the
train, the brakemen finally stopping about opposite the
middle of the train so that ke could ftransmit signals to

tie cnginemen wirle the conductor countinued torard toe

reor cad of the traan, waich wes thca ovt of sigut of the
cnglueman. Being of %he opinion that there wes nothaing
nrong “rita the train line Engiacmon Havs supposcd he would
be a%lc to proceed with practically no delay and therefore
did 20t sound tac whistle signal for the flagman to protect
the trein, ond abeut to minutes after—srds, in respongc b

o signcl given by the head bdrekeman, he sounded tho wff§¥T§Z
recoLling tue flagmen. He did not, _.ovever, receive 2
81gacl to proceed 2ad he astimated thet appout four uginutes
clopsed oetween the tume at whicn he recailed tae flegmen
ené tac time at —hign the nccident occurred. Eaginenan
Hcys further stried tuet the a1 bLr:kes hod been tested at
Sclignan and agoin at "i1lliems, vherc some cers had Dueen
picked up, ard thet e also acd weodz2 ¢ runnhing test Taen de-
perting from each of thesc stotions. ¥one of these tcsts
revealed tuae prerence of anythiie wronp —ith the mir-breke
system, nor vee any dafficalty cxperiecced when moking the
various alv-brake apniications c¢n raate to the noint ~here
tihe orakes applied 14 emersency. After tae accident e
nelled ninc of the cars 12 Lis train as far as Tinslow and
experienced no Cifficulty —ith *%.e operetion of the air-brake
system. The stotenente of Fireron MoCen orouzat cur notaing
additional of 1mportance except tlet ofter 1z train nad
etopped he crossed over to the ergizsmen'es side, looked out
ol the gangway and finelly saw e siznal given to recall the
flagmen.

Head Brzkeman Sloter, of train fairst No. 4, said
he wae rading in the thaird car of the train with Conductor
Keeney and that as soon as tho train ceme to 2 stop he got
off on the engineman's side of the train, followed by the
conductor, and started toward the rcar end. After procecd-
ing three or four car-lengths, the brakes began to relecese
and 2e was told by tac confuctor to remain at that point
volle toe conductor continued back to tae recar of the train
to see 1f everything was all right. Head Brakcuman Slater
said that vhen the conductor reached the rear of the train
the cunfuctor gave nim a signal to recall the flagman and
he at once traasmitited this signal to the engineman. His
other statements developed no facts of importance,

Conductor Keeney, of crain farst No. 4, said tazt
aftertelling Head Brukeman Slater to remain at the point
where the Lead brakemsn was to tiansasit the signels to the
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grgincman he proceeded to ile rear of the tizia .nd on reach-
irg shrt point saw Fleguwan Paluer going back to flag, the
flagnan thern tsing at about the peiat of the curve or cbout
850 feet from th. rear of the train. Having found aotaing
Trong Vitiu the air-odrake syetem Cunductor Keensy then geve
Head Brekeman Slater a signel to indicectc thet tihere mas
aotniug wrong, ais 1watcention being to inform tae ecagineman
that 1# there —as @ifficulty at any ovint on the traia 1t
wes leocated on the eagine and noL on ohe CeTe. This eignal
vhica he gave tac head braxeman wes what 1s termed a "hagh
ball" or procesl rignal. Tr.e aezd brckemnan then traasmitted
this signal to %hie engineman vho in turr sounded the wnistle
signal recallin» the flaguan, and Conductor Keeney then
assunet that the crgine was elso in coundation to proceed.
wien tlue recall rwhigtle sipmel waer sounded the flagman stooped
and anpareasly out dowm torpedoes apd then started to run
tovard the trein. Sonductor Xceney said tiat after runaing
¢ saort distance the flagnan stopped 2ad pus Gowm caocther
torpedo and again begau to run toward the $rein. Preseatly
tl.e second section of trmin Mo. & appeared in sizht arcund
t_e cuive and expicded the tvo torpedoes waoich arc first been
ot dowr 2y the flagman and at the sound of the torpedoes
the flagman turned end started toward the approaching train
wvaving a red flag. Confuctor Keeney reaslized tuat an
accideat was about to occur and czlled to tae people in the
ooservation cer to get ¢off as ouickly @z possible. After
this had been dome he also started to run towzrd the
appreacning traia civing stop signals but had oaly reached
g point acout 150 feat fruom the reoar of Lis own Tralin wien
the engine of tlhe following train passed tim. e esbimated
the speed of train secund No. 4 o Lave been about £0 railes
per aour when 1t first cems in s1-ht anc about 30 miles per
~our waer 1t pasged haim. Cuoncuctor Kcerey furtier steted
taet he considered i1t proper for the flagman %o nelurn to
sae tralr under tlae ci~c.msiances as tuey existed at that
time saying taat when aic train left Vinslow tne secons. Bec-
tion was 207t 1n sircht and taat his train had stopped with
1te rear end on straight track with a block gignal displaying
a stop 1indication a short distance back of the rear of the
train. Conductor Keeney's statements as to the testing of
the brakee agreed with t-ose of Incineman Hays aad he also
said that he did not succeed i1n ascertaining the reason for
the emergendy application which dbrovght his itrain to a stop.
Conductor Keeney placed the time at which his train stopped
$t 7.02 a.m. and the time at which the accident occurred at
.08 a.n.

Flagman Palmer, of train first No. 4, said he was
riding 11 the abservation end of the rear car when ke felt
the air brakes apply in evergency and taat he at once started
for hie flagging equipment, got off and went back to ilag,
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running part of the time and walking part of the time. The
whistle signal recalling hir was sounded when he had reached
a point which he afterwards found wae twenty-five 39-foot
rail-lengthe from signal 3483; he said that when this signal
was sounded he stopped and put down two torpedoes and then
began to run toward his train and he estimated that he

was within 300 or 400 feet of hie train when he heard the
Tumble of the following section. He then turned around and
started toward the approaching train giving stop signals

ana sald that to the best of his recollection the stop
signals waere acknowledged. He was unable to go back but

a short addational distance however before the engine passed
him, woving at a speed he estimated to have been aboutl &5
mlles per hour.

In one of the paragraphe in rule 99 of the rules
and regulations of the operating department of this railway
there 1s a provision that when a flagman 1s recalled before
reaching the required distance, which is one-half mile or
more, depending on conditions, he must before returning to
his train put down two %torpedoes 80 fecet apart "a sufficient
distance from his own train to protect 1t while he 1s re-
turning." In a subsequent paragraph 1t 1s further provided
that a flagmen must "always bear in mind that the time of
return to his train i1s a time of great risk" and that should
he see or hear an approaching train he must remain and do
everything possible to stop 1t in timc to avoid an accident.
Flagman Palmer said he had not seen or heard anything of the
second section before he gtarted to return to his train and
that he thought he had provided sufficient protection to
enable him to return, although in a later statement he said
he considered the distance sufficient 1f the approaching
train were running with caution and that he thought he had a
right to expect some protection from the signal. Flagman
Palmer, who first began to work on thie division in 1924,
sa1d he had never previously worked in automatic block-
signal territory, that he was not required to fill out a
book on the rules end that the only examination given him was
an oral examination by a chief clerk which did not cover the
flagging or block-signal rules.

Engineman Simmons, of train second No. 4, said that
no change was made 1n the consist of his train between
Seligman and the point of accident, that the air brakes on
his train were tested before 1ts departure from Seligman;
that a running test was made when leaving that point; and
that the brakes had operated properly when making various
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stops en route and when used for the purpose of reducaing
speed on the various grades. After leaving Williams,
ot wizch voint ae had been .nforuaed thet the firet section
was a few minutes ahead of his own irain, ae found all the
autoratic block signals 1n the clear position until his
train reached Manistee, 11.6 miles east of Williams;
begiaring at this point, tnc next two signals were display-
1ng caution indications, the next signal changed from
caution to proceed as hLis train approached 1t and the three
succcecedinz signals were in the caution position, the last
one 2f thesc being signal 3483 whicn ne passed at a speed
he estirated to liave Leen «bout 35 or Z0 miles per hour.
Enginemen Saimmons said he made a 12-pound breke-~pipe reduc-
tion as hiz train rounded the curve to the left approach-
1ng signal 3482, moving at a speed which was then about
30 miles per nour and as the trair neared the end of the
curve the firemen called "red ovoard." Eagineman Simuons
se1” he taen made an addit.onal biake-pipe recuction; at
abou: that time the engine exploded two torpedoes and on
reacning the tangent track Le sa— the stop indication of
signal 2463, tac rear cnd of tze preccding section, and
the flagman, awd he at once moved tne hrake velve handle
to the erergency position and opened the sanarre and he
sald he taought he had reduced ithe specd to arout 8 miles
per hour oy the time the accident owcuried. Inginemnan
Simmons saxt 1% appeared to him thet the flagman was
staad.ing ¢ tne rear end of the first esection and that he
did not give any stop signale with ais flag until the
se€cond section was within 30 or 40 feet oI ocignal 3483,
Engiaemen Sirrons' understanding of the action required
by 11m o2 Tinding a signal ¢iegplaying a caution indication
was tiat the spced should pe reduced and that the train
should procee? thrcocuzh the block moJlngkautlously around
curves wnsre the visw mignt be obecured. He did not
recall that the rule reguired num to proceed under control,
whic.. in turn 1s defined 1n the Tule bock as teing
prepared to stop wvithin the disztence the track 1ig seen to
be clear. Unt:) he tried to orirg his train to a stop
he a~d been of ihe opinisn that Lis trair wee under proper
control aad he was unable to offer any explenation for
his feilure to stop, altaough at & later point in has
test.irony he said taat 1f he nnd beza properly flagged
the accideat would not have occurred, Ingineman Simmons
further stated that he was examiined on the rules in 1913
and tlat ne had read them since that t:me and also on
one or two occasions had consulted with saperviscry
officials cocncerning the rules. Enpireman Sigamons had
been off duty from the evening of day &0 until he went
on duty at Winslow at 7 p.m. dNay 22. H: said he slept
during tue nizght of lMay 21 and nlso took a short nap dur-~
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if he had received zaution indications. He further
stated that he had talked with Dnpineman Simmons at
Seligmar and again at Williams ard on each of these oc-
cagsions the enginemen appeared to be in normal physical
condition.

Head Brakeman Lutz, of train second No. 4, who
was riding in the baggege end of the buffet car, szaid the
alr brakes had been used at various times to steady tone
train on the descending grade and that his first knowledge
of anything wrong was when he aeard torpedoes exploded
He then opened cone of the side doors of the baggage cou-
partmer.t, looked out, saw ihe recail ead of the first sec-
tion, an? siepped back i1nto the car and called a warning
to the cthers just as the accif=m1 occurred. While Head
Brakeman Lutz saic taat an emev-ory application of the
air brakes was mode afler the to..~dnes were exploded his
other statexnents made 1t appear somcwhet doulifal es t0
whether this was actually the case. He esti~ated ths
speed of nis trair to have been about 85 or 30 miles per
hour at the time he looked qut of the coor of the baggage
compartment.

Flagman Youag said he nad felt an application
of the air Lreles mede eirtaer as the teein was rounding
the curve or after 1t had rescuned the tragent track, but
that he did not notice any ewergeriy arctlicabtion and that
his first gnoviedge of enything woenz w.s when the accident
oceurrcd, threwiag him the lergta of tne observat.ion end
of the car. Fe estimated the speed of his train when
rounding the curve to have been about 35 miles per hour.

The eazines on pboth of these secticns of train
Ho. 4 had not been cnanged on their arrival at Seligman
from the west. A+ that poant, nowsver, the engices
were 1nspected waille the air-brake system of gach train
was tested, rnothing be:ng found wanich could have had any
beariag on the occurrence of this recident or to explain
the reascn for the ensrpency applicstion which stopped the
first section at the point where the accideni occurred.

Conclusions
Thies accident was caused by toe failure of

Engineman 3Siarons, of train second No. 4, properly to obey
sigral indications.
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Aczording to the stnterents of Engineman Simmonsg
he had pnesed two signals displaying caution indications,
one signel waich changed frum caution to procecd before
his engine reached 1t, and then he had passed three more
caution signal indications before encountering the stop
indication of gsignal 34823. These various caution indica-
tions indicated clearly enough that he had closed up on the
preceding train and had he obeyed the requirements of the
ruleg which govern a situation of this kaind the accident
would not have occurred. These requirements, according to
rule 37 of the special rules 1n the time-table, are that
when a signal 1s in the 45° position the train governed
thereby 18 %o "proceed under controli'. It 18 also
provided in rule 743 of the rules and regulations of the
operating department that when a caution signal 3}s re-
ceived a train may proceed under coatrol, while tne rule
book, as previously stated, delines "under coatrol" ag the
ability to stop a train within the dirstance tne track is
seen to be cleur.

One of the features developed py this investiga-
tion, that 1s, trains following each other so closely as
to result i1n receiving caution indications at successive
signal locations, has bezn discussed on previous OCCAS1ONE
More than 10 ycars ago, to be exact, in the report cover-
ing the invest.zation of the accident waich occurred on
the New York, Now Haven & Hartford Mailioad near Milford,
Conn., on February 22, 1916, this matter was gone into
somewhat in detail and 1%t mighc be well to quote a state-
ment made at that time which applies to the present case
and to all others where enginemen in fast passenger-train
service indulge eitner customarily or occasionally in the
dangerous practice of "running on the yellow". This state-
ment 18 as follows:

#x*A+ the distant signal in the caution
position a train shall be brougat under control
a8 guickly asg possible by tne engineman and
maintained in such a state until the indication
of tne next succeeding signal i1s accepted. Such
an observance of the caution indication would not
mean delay at every distant signal, but with
proper signal locations, aftér the second train
had slowed down for the first caution signal
encountiered, 1t should receive clear signals
thereafter, unless 1t were overtaking the pre—
ceding train. Such a practice may occasion
glight delays in automatic sagnal territory with
long blocks; nevertheless, speed must always be
subordinate tc safe operation.”
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Under the reouircments of rule 99 previously re-
ferred to 1n this report Flegman Falmer, when recalled be-
fore he ha” gone baclk the distance prescribed oy the rules,
was rcaulited to put down torpedoes a suffacient distance
from his trein (o protect 1% wanile retluvrning to the train.
Ag usually interpreted a rule of this character implies
that 1f a followirg trein cen act be seen or heard then the
flagmen may put down torpzdoes and return, which was the
si1tuation in this case. This action by Flagman Palmer
was taken in the full view ¢f the concductor, who was stand-
inz at tac rear of his train, and it 1s not believed that
e1ther the conductor or the flagmen can be considered
regponsible for the cccurrence ¢f the accident.

There 1s a further requiremcnt in rule 29 that
when a flagman 1s recalled and there 1s not a clear view
in the rear of the train for a distance of at least one-
fourth of a mile, the train must be moved ahead at a speed
of at least 8 miles per hour until i1t reaches a point
wvhere the track 1s straight for at least the distance
prescribed, the flagman not to be recalled until the train
1s 1n moticn. Literal compliance with this rule would
have required train firet No. 4 to have been moved ahead
a distance of wore than 9,000 feet. Ag 1t was, the train
was standing on the curve to the right with the rear end
of the train at the end of a short section of tangent track,
resulting in the rear end of the train being visible as
far as was practicable under tne existing conditions.

The investigat.on did not develop what caused the
emergency application of the air brakes on train firet No.
4, They had been tested at Seligman and also at Williams
and had worked properly in conitrolling the speed of the
train at all points. The suzgestion was advanced that
some one of the passengers had opeaed a conductor's valve
either by accident or otherwise, but no proof was produced
to support this suzgestion.

It 18 to be noted thet neither engineman had been
examined on the book of rules within the past 14 years and
apparently the flagman of the first section never had been
given such an examination, this flagman seemed to be
reasonably familiar with the rules governing his duties but
Engineman Simmons did not appear to have a very definite
1dea of what the rules prescribed should be done when
running under a caution signal indication. There 1s little
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excuse for failure to examine employees sufficiently often
to insure that they are thoroughly acquainted with the
rules under which they must operate, and steps to correct
gsuch a situation should be taken immediately.

Had an adequate syetem of automatic train
control been in use, thig accident would not have occurred.

The employees involved were experienced men and
at the time of the accident none of them had been on duty
in violation of any of the provisions of tne hours of
gervice law,

Respectfully submitted,
W. P. BORLAND,

Director.



