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Noveaser 13, 1039
To THE CoBMISSION
On August 12, 1939, there was a deraillment of a passenger fiam
on the Southein Pacific Rashoad near Harney, Nev, which resnlted
m the death of 9 passengers and 15 dinmg-car employees, and the -
juy of 99 passengeis, 1 tiain-seivice employee, 1 stewaidess, 11 din-
me-cal employees, and 3 tram poiters Tlus investigation was made
m eonjunction with the Nevada State Public Service Commission

TOCATION AND MTTHOD OF OPEILA LIION

In the viemity of the powmt of accident this 1s a paned-track hne
jowntly operated by the Westein Pacific Railioad and the Southein
Pacific Railioad Tast-bound tiains of bothl lines use the Westein
Pacific tiack and west-bound {1ams of both lines use the Southern
Pacific tiack The accident occuiled on the lme of the Southein
Pacific on that part of the Salt Lake Divasion esignated as the Win-
nenitieca Sub-division which extends between Imlay and Carlm, Nev ,
a distance of 1504 males Tiams ae opeiaied by {imetable, tiam
orders, and an auntomatic block system  The accident occuried at a
poini, approximately 155 miles east of the station al Harney and
169 5 feei east of bridpe 518 74 Approaching fr1om the east there 13
a tangent 437 feet 1 length followed by a 3° curve to the 11ght ex-
tending 875 teel to the pomnt of derailment and 1,215 feet beyond
The giade vauies bhetween 0163 and 047 peicent, descending west-
ward, a distance of 2,327 feet to the pomt of accident and some dis-
tance beyond, being 0 80 percent at the pomt of accident

The tiack structure consists of 130-pound 1a1l, P S section, height
63 1ches, base nidth 544 mches, 39 feet m length, laad new in
1931 on 24 tieated fii ties lo the 1a1l length, 1t 15 fully tie-plated
with Lunche canted tie-plates, which aie coninpated on the bhottom
surface for secure grip on the ties, the mteimediate plates a1e 834
nches by 1014 mehes ancd have spike holes spaced 814 mches between
centers, the joint plates ale 824 inches by 11 iches and have off-
set spike holes spaced 314 inches between centers On the cuive
mvolved there ate 4 spikes per tie-plate, 2 being 1ns1de and 2 oulside
of the 1mal  Angle bais are 24 inches 1 length and have 4 holes
each  The angle-bar bolts ate secmed by nuts and lock washeis
The 1a1] joinls ate bonded for signal ciieuits with two No 8 galvan-
zed wites, 52 mches 1 length, looped at each end, housed hehind
the angle bais, and seciied 1o each 1a11 by channel pms which ae
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4 INTERSTATI: COMMIRCE COMMISSION

spaced 28 inches aparl,  The superelevation at the pomt of accident
18 414 inches  The t1ack 1s lmd on 12 mches of crushed 100k ballast,
and 15 well maintained 9

Approacling biidge 518 54 from the east the track 1s laid on a fill
about 500 feet long and 30 feet al 1ls maximum heighl, At the west
end of the bridge theie 15 a fill about 440 feet long, the maximum
Leight of wluch 1s 27 feel

Buidge 518 §4 was o thiough-11veled Warien tiuss span, 120 feet
mn length, laid on conciete abutments founded on boulder base 41
feet below the base of the 1a1l  The biidge, which was fabricated
m 1902, had 1ecently been strengthened by lateial 1einforcements,
and was capable of sustamimg o 10lling load equal to the specifica-
tions of Coopeirs I5-50  Its hoiizontal clearance between tiusses was
16 feel , 1ts vertical clearance was 21 feet 5 inches above the top of
the 1a1ls  The top smface of the 1ails was 33 feet above the 11ver
bed The biidge was equipped with guaid rails, which weie 90-
pound, second-hand 1ails, laid parallel to and 8 inches mside the
1unning 1ails  The guaid 1a1ls extended about 78 feet east of the east
end of the biidge

Signals Nos 5213 and 5195, goveiming westwaid movements, aic
located 14,069 and 4,963 feet, 1espectively, east ot the pomnt of
accident

In the vicinity of the pomt of accident the maximum aunthorized
speed fol streamline tiains 1s 60 miles per how

The weather was clear and 1t was daik at the fune of the accideni,
which ocecuried at 9 33 p m

DESCRIPTION

No 101, a west-bound stieamlme passenger (1210, lmown as “The
City of San TFiancisco,” consisted of 3 power umits, an auxilhay
power and dormitery umit, 2 chan umfs, 2 ktchen-diner nmts, 1
dormrtory-club umt, 7 Pullman sleepmg units, and 1 lounge unit, m
the order named, and was mn charge of Conductor Edwards and
Engmeman Hecox The thiee power units wete of steel-fLame con-
stiuction, the bodies were of 34 mch plywood covered with 27-gage
galvanized nnon The 1emamder of the umits weie of alummum
alloy with steel end-sills, body bolsters, and cross bearers This
tram depaited from Cairlin, 16 0 miles east of the pomnt of accident,
at 9 15 p m, according to the tramn sheet, 29 mmutes late, and 18
minutes later became derailed 1695 feel easl of bridge 518 54 wlile
moving at a speecd of 60 miles per hom  The thiee power mts and
the following two units, 1emainimg coupled, became deratled, passed
ovel the biidge on the ties, and stopped with the f1ont end about 907
feet west of the pomt ot deraillment Power umit No 1, shghtly
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ACCIDENT ON SOUTHERN PACIFIC RAILROAD, HARNEY, NEV 7

damaged, stopped upiight on the ties and approximately 11 meches
to the left of the lme of t1ack Power umit No 2, shghtly damaged
and melmed at an angle of 15° to the left, stopped with its front
t1ucle on the ties, about 12 inches to the left of the hine of tracl, and
1ts rear tiuck on the ballast  Power unit No 3, mehned to the left
at an angle of 45°, stopped with 1ts fiont end on the fill and 1ts 1ea1
end down the embankiment, the left eave of this wmt boie mdica-
tions of having stiuck the biidge tiuss, the front tinck was damaged
considerably Ut No 4 stopped on s left side down the embank-
ment, to the south of the tiack, 1ts side sheets weie 1aked and biroken
through by the ballast, 1t boie maiks mdicating that 1t had stinck
the south biidge-truss Tnit No 5 stopped on its lelt side down the
embankment to the south of the tiack, with the iear end 200 feet
west of the west bridpe-abutment, 1ts smide sheels weie sheared m
numelons places and 1t was ciushed mward along the wmdow belt-
1aal, 1ts left front coimer bore maks mdicating that 1t had stiuck
the left bridge-tiuss, the tight-lock coupler at the 1ear was brolen
thiough the shanik Unit No 6, a dine:-latchen cai, the fiont section
of an articnlated two-unit ca1, became derailed and stiuck the bridge
tiuss, cansing the biidge to collapse, 1t bioke loose fiom the preced-
mg umt, stinck the west biidge-abutment with such foice that the
mpact moved the abutment 114 nches out of line, passed over the
abutment, overtuined 1o the left down the embankment west of the
bridge, stopped upside down, and was piactically demolished, the
steel end-s11l was broken loose fiom the alummum alloy centei-sills
which wete bioken about the middle of the car and were badly bent
n other places, all the occupants of this unit weie lalled Unit
No 7, a dining cai, became derailed and was deflected to the left
by the mmpact with the precedimng cai, 1t tuined at an angle of 45°
and stopped about 90 feet south of the tiack m the river bed, the
body of the ca1 was demolished and the fiame badly distorled, the
center-sills weie broken just back of the bolstet Of the 24 persons
Ialled, 21 were occupants of umts Nos 6 and 7 Umt No 8, a doi-
mitory-club ca1, became deirailed, was whuled by the deflecting mo-
tion of the preceding unif, and, usig the biidpe fiame as a fulerum,
stiuck the left bridge-truss with an impact sufficient to demolish
the truss, the center-sills weie bioken at the 1ea1 bolster, at the
needle beams, and ai the 1ea1 end-sll, the body above the floor line
was badly ciushed and twisted, umit No 9, draggmg heavily as the
whirhng motion was heing executed, caused the center-sills of umt
No 8 to be bioken thiongh at the 1ea1 end, unit No 8 fell to the
river bed and stopped upright but off its tiucks, 11 was ciushed
badly at both ends Tnit No 9, a Pullman sleeping ca1, arliculated
with wnit No 10, became derailed and diopped thiough the budge
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10 INTFRSTALE COMRMERCE COMMISSION

opening to the 11ver bed, stopping upright, south of and at an angle
of 30° to the tiack, 1its 1ear end was crushed mwaid as tar as the
cross-bearer or about 15 feet fiom the apticulated joint, the rear
coupler-head was broken off, and the centei-sills weie bioken
thiough, the roof was ciushed mwaid by vmt No 10 falling across
1t, unit No 9 was demolished, two passenpgers and one porter m this
cal weie killed TUmbt No 10, a Pullman sleepmg ca:, became de-
1a1led, tell thiough the nidge opening, and stopped on the roofs of
units Nos 8 and 9, and on the overtiined floor stiucbure of the
bridge, one end was ponted upward, this car was erushed and badly
chstorted  These thiee cals, umts Nos 8, 9, and 10, were entangled
with the demolished biidge stiucture  Umt No 11, a Pullman sleep-
mg cat, articulated with umt No 12, became derailed Lo the south at
an angle of 25° to the tiack and stopped upiight in the 11ver bed
with its fiont end badly damaged and 1ts 1ear end suspended upon
the east biidge-abutment TUnit No 12, a Pullman sleeping cai,
became derailed, but 1emamed coupled to umit No 11 and stopped
umight on the smbankment east of the biidge opening, one end was
damaged shghtly Unit No 13, a Pullman sleeping car, a1ticulated
with unit. No 14, became deraaled but 1emamed coupled to the uniis
at each end and stopped upright, shghtly damaged, with its fiont
Lruclkt on the embankment and its 1ear fauck on the ties Tmi No
14, a Pullman sleepimg ea1, became deralled at the fiont end only and
remamed coupled at each end TUmts Nos 15, 16, and 17 were not
derarled and sustamed but sheght damage
The t1am-se1vice employee mjured was the conductor

SUMRMARY OF EVIDENCE

Enpgmeman Hecox slated that when approaching the pomt of
accident the tiain was moving, as indicated by the speedometer, at
a speed of 60 miles per howr and the power nmt was 11ding smoothly
The automatic block signals displayed proceed incications The
headhght was focused propeily and was bmrmng biightly As the
tiam entered the cuive at the pomt of accident, he saw an object,
which later he found to be a gieen tumbleweed, lymg on the rail
at a distance of about 300 feet Upon 1eaching that pomnt his power
unit hecame derailed and lus fist thought was that his tiam had
stiuck a 10ck  He shut off power and applied the stesinE->G—=——
brakes m full-seivice application, the tram stopped 1n a distance
of about 900 feet It was clear and dailr at the time of the accident,
which occuried at 9 33 p m He stated that the tiackk was m
excellent condition  After stopping he examined the pilot but found
there wete no maiks indicating that 1t had stiuck a 10ck Power
unit No 1 was upright but the left wheels weie outside the left rail
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ACCIDEN1 ON SOUTUFRY PACIFIC RAILROAD, HARNEY, NEV 13

and the 11ght wheels mside the 11ght ra1l  The umt had been sup-
poited upon the 1a1ls and was prevented fiom overtwinmg by the
motor housmgs and spiing planks He pioceeded to Hainey on
foot, o1dered 1elief tiams, and about 11 p m 1eturned to the scene
of the accident He exammed the tiack for some distance to the
rea1 of the tiamm and no maiks were found on the ties or 1nls east
ot the pomnt of derailment The gieen tumbleweed, wlich had heen
pushed asile by the tineks, was found Iymg near the fourteenth
unit of the tiam and he thiew 1t over the embankment About 8
feet down the embankment theie was a tiack clawbar Loolang
under the fourieenth unit he obzeived that a 1a1l-joint had been dis-
connected on the lugh o1 south 1ail at a pomnt about 160 teet east
of bridge 51854 The angle-bars had been 1emoved and, on the
first tie west of this joimnt, a tie plate was secured mward about 4
o1 6 mches from the noumal position for a tie plate, the two outside
spikes wete fully diiven, but the two mside spikes weie driven only
part way  There weire aboul 20 loose spikes lymng adjacent to the
diseonmected jomt Two spikes, diiven halfway, weie at the south
end of the sccond Lie west of the joint and about 6 meches distant
trom the Lie plate, which was 1n noimal posilion A diuife pin was
lying near the jomt The disconnected 1a1l was lymg on its side
with 1ts base (oward the north and its 1ecerving end near the noith
companion 1a1l The two bond wies weie stiaightened out,
stietchied 1 a northwesterly dnection, and toin loose fiom the 1ecelv-
mg end of the disconnected 1a1l, but shill attached io the leaving
1a11  The ties wele In thenl ongmal positions m the ballast A
close-up photograph taken under the fouileenth wmt shortly after
the occulience ot the accident was shown to Englneman Hecox
This photogiaph 1eveals that angle-bais had been removed at a 141l
jomt, track bolts, nuts, and tight-lock washeis weie lymg adjacent
to this jomt  Track spalies had been diawn f1om the undistuibed
tie plate at the west end of the leaving rai1l, all tiack spikes and
the tie plate had been 1emoved from the south end of the first tie
west of the disconnected jomt A tie plate was placed mward about
4 or 5 inches from the normal alinement fo1 a tie plate, there wele
two spikes fully dirven 1n the two onter holes of this tie plate and
m the two mside holes there were two spikes with then heads aboul,
3 mches above the top of the tie, the shanks of the latter spikes were
shghtly bent and abiaded, which indicated that they had been
partially withdiawn  Several loose sprkes weie lying on the ballast
nea1 the south end of the ties The ties were 1n ahnement at then
ends and were tightly secured by the ballast The two bond wires
were still attached to the wesl end of the leaving rail at the discon-
neclecd jomnt, they were stimghtened out and eatended diagonally
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Tigone § —View of tes Nos 1 ond 2, misalined tie plaie bond wires, nuts, washeis, and
fuleium spikes 1n t1e No 2
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ac10ss the Ime of the tiack  Engmeman Hecox identified this pholo-
graph as poitiaymg conditions m the immediate vicimty of the
isconunected 1211 Joint exactly as he saw them

Fuemen Ifelley stated that, appioaclhing the pomt of accident,
he and the electrician weie m the forwaird end of power umit No 2
endeavolng to start the motor when he felt a settling and skidding
sensation, which mcicated that the tram had become deratled  After
the accident he was engaged for some lume 1n 1escue work Tt was
about 3 n m when he fiist had an opporlunity to observe tiack con-
ditions at the pomt of derallment He corroboated Engimeman
Hecox’s statement m all essential details It was lus opimon that
dmiing the derailment some force exerting presswme agamst the out-
side ot the 1a1l had moved the displaced 121l towaid the noith 1a1l,
f1om the pomt wheie 1t had been 1espiked, and thai the 1a1l 1n question
had been an1anged to form a derailer

Distiict Road Toreman of Kngines Fogus siated that he was in
power umt No 2 at the time of the accident In 1esponse to a s1gnal
ndicating motor tiouble 1 power umit No 2 he had left the contiol
cab of power unil No 1 about 1 ymnute before the accident occuried
He had obse1ved that the t1am was 11ding normally and was moving,
as 1mndicated by the speedometer, al a speed of 60 miles pex homw  The
accadent occuried about 9 33 p m It was lus opunon that the wheels
of power umit No ¢ weire stitlung the ties as the 1ough-11dimg action
was quite noticeable The unit histed consideiably to the left trom
the pomnt of deraalment to the point where 1t stopped After the
i1ain stopped he examined the equmpment and tound that the wheels
of power unit No 2 had been m contact with the ties The plol was
nicked and loosened on the left fiont portion  Thele were maiks on
the fiist pan of wheels of power unit No 1, indicating that they had
been 1 contact with nameilous objects The motois, gear housmgs,
and pedestal binder-bolts had heen m contact with the rails and,
acting a= guides, prevenied power units Nos 1 and 2 fiom leaving the
tiack  The 11ght and the left wheels were aboul 10 mches Lo the left
of thei 1espective 1a1ls  Power units Nos 1 and 2 were not greatly
damaged and after bemg 1e-1ailed wele able to poceed under then
own power  Power unit No 3 became derailed and, mehimng at an
angle to the left, stopped with its fiont end about 3 m 4 feet aboie
the top of the 121l and 1ts 1ea1 end down the bank  All thiee power
units had been shdmg on the 1ails  About 11 p m he piroceeded
toward the 1ear of the tram and discovered that bridge 518 54 had
been destioyed 'The last thiee caig m the tiam remamed on the
1a1ls, the fowth car fiom the 1ea1, o the fourteenth umt, was up-
1ight but ws forward tiuck was deralled  The triack beneath thas
cal was obseived to be as desciibed by Engmeman Hecox There
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wele severnl maiks on the displaced 1a1l, caused by its being stinck
by some blunt object There weie several loose spiles, which ap-
peated to have been fieshly removed from the ties, lymg nea the
opening made by the 1a1l bemg misalined

Electiician Baumann stated that his duties as electricaan m chaige
of the motois required him to ride No 101 regulmily  Approach-
ing the point of accident he was i power umt No 2 endeavoiing to
statl a motor which was giving trouble Just prior to the derail-
ment the tramn was 11dmg noimally  IIe smid that he felt the umt
leave the rail and then fell a skidding sensation combined with a
wobbling action After the tiain stopped he found {hat the power
units were derailed but theie weie no maiks on the pilot which
imdicated 1t had stiucle 10¢ls o1 other objects Sometime Iater he
proceeded to the 1emr of the tram and found conditions under the
fourteenth unit to be as desciibed by Engineman Hecox He ob-
served that the bond wiies were stretched diagonally acioss the track
at an angle to the 1unmng 1a1l  The ballast adjacent to the dis-
placed ra1l was not distuibed He found maiks on the truck bindey
bolts and motor housings, which indiwcated that they had been in
contact with the 1ails  The binder bolts and motor honsings seived
as gudes and prevented the power units leaving ithe 1o0adbed after
deraalment occuried It was his opmion that the 1a1l i question
had been moved mwaid and secuired 1n that position

Brakeman Thomas stated that when leaving Cailin an ai-brake
running lest was made and the biakes functioned propeily en 1oute
Approachmg the pomt of accident he was 1 umt No 4 and 1l was
riding smoothly  The tiain was not exceeding 1he speed 1estiictions
He had mamtamed a lookout aiound curves and theie were no 1n-
dications of detective equipment A heavy biake appheation was
felt, followed by 10ugh nding, after which the unit was oveilurned
down the embankment and stopped on its side After the accident,
bemg busy with 1elief work, he did not have an opportunity to
examine either the track o1 the equipment for some time His ob-
servation as to the tiack condition exisling under the fourteenth
unit corroboirated that given by Enmpineman Hecox He thought
that the spikes had been 1emoved fiom twelve ties under the 1ecerv-
mg 1a1l

Biakeman Webeter stated that by means of an air gauge located
between the sinteenth and the seventeenth umits, an an-bralke run-
nmg test was obseived when leaving Carlin  He 1emained 1 this
location, maintainmg a lookout around cuives, until the accident
occmiled  There was no mdication of defective equipment The
tiain slopped abiuptly and he went back immediately to afford flag
protection

194206—39——1
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Assistant Superintendent Foley stated that he ariived at the scene
ot the acaident about 11 30 p m, August 12 He examined the
itack and equipment m ordex to determine the cause In effect, he
cottoborated Engmmeman Hecox’s statemient as to the track con-
ditions under the fourteenih umit He found that the bond wiies,
attached to the 1ail mmmediately east of the jomt mvolved, were
stietched diagonally 1 o northwesterly directzon but were broken
loose fiom the displaced rail m question The south tie plate on
tie No 2 bore a mark similar to a flange maikk There was an m-
dentation on the ball of the 1eceiving end of the overturned iail
which appeared to have been made by a wheel flange stiiking the
end of this 1a1l A number of track spikes, slightly bent and lymg
loose between the 1ails, bore marks indicating that they had been
diawn by a clawbar Spikes m the noith end of the south tie
plate on tie No 1 boie marks of abrasion The track ballast was
undistmbed Theie was no mdication of derailment east of the dis-
placed 141l

Assistant Division Engmeer Lundy stated that he ariived at the
scene of derailmeni on Aungust 18 and exammed the track and the
cquipment.  Firom the 1mitial pomnt of derailment (o a point about
1,000 feet eastward he found no malk of derailment o1 mdication
of diaggmg equipment The derailment occuiled on the south o1
high 1a1l, at a pomt 1695 feet east of bridpe 51854 A sketch,
diawn to scale, showing tiack conditions was used to illustrate las
statement The tiack was laid on a 3° cuive with a supeielevtion
of 414 mches on the south raill He obseived that the angle bars
had been 1emoved fiom the jomt at the pomnt of derailment and
thiown down the embanliment, angle-bar bolts and nuts weie lymg
adjacent to the track, none wag bioken o1 cut, wluch indicated that
they had been removed by a wiench All track spikes at the west
end of the leaving 1a1l at tlus jomnt had been diawn, howevei, the
leaving 1a1l and tie-plate were undistmibed All spikes and the
jomnt tie-plate at the south end of the first tie west of tlus joint,
heireinafter 1eferred 1o as tie No 1, had been removed, and an mte: -
mediate tie-plate was placed 454 inches mward fiom the normal
position of the tie-plate which had been 1emoved, theie were two
spikes fully diiven i the two outer holes of this tie-plate and m
the two inside spilkke holes theie weie two spikes with the heads
about 314 inches above the tie and with the shanks bent shghtly
to the noith, the two latter spikes had the appeaiance of bemng
partially diawn The position of the misplaced tie-plate and the
condition of the spikes which secured 1t indicated to ham that the
recelving end of the rail al the pomt of derallment had been moved



ACCIDENT ON SOUTHERN PACIFIC RAILROAD, HARNEY, NEV 19

and secured 454 1inches inward fiom its noimal position All
mside spikes were drawn fiom the followmg mnine ties Two
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normal position of the 1a1l and 814 inches fiom the south end of
the second tie west ol the joinl m question, heaeinafter 1eferred to
as tie No 2, the heads were tuiined outward and profaiuded a dis-
tance of 214 mches above the top of the tie Theie weie four
blocks of wood, each of which was about 2 inches by 3 inches by
6 mches, lymg near ties Nos 1 and 2 The 1a1l immediately west
of the jomnt m gquestion was found lying on its side with 1ts base
toward the north and its recerving end 134 mches fiom the north
121l and pomting diagonally in a southwesterly duection aciosg the
track The neal 121l westwaid on the left side was along the edge
of the ballagt and down the embankment to the south These 1a1ls
evidently had been moved by some force stitkang at an angle, as
evidenced by maiks on the receiving end of the first misplaced 1ail
The noith 1a1ls were undamaped and undistuibed Startmg at the
thud tie wesl of the jomnt 1 question the south ends of all ties were
ciushed and damaged by wheels, the damage meieasimg progiessively
westwald At the {ime of obseivation the fowteenth wmt was
standing with its west end 20 feet west of the joint mvolved
Chief Engmeer Kirkbride stated that he arrived at the secene of
acaadent at 1 p m, August 13 He found that the tiack conditions
and the deraled eqmpm(,nt had remamed undisturbed from the time
of deiailment becaunse of waiting for his mspection As a 1esult of
his examination measulements weie taken at the pomi of derailment
and a sketch was prepared under Ius superwision, the deseription
of the conditions at this pont, made by Assistant Division Engineer
Lundy, was based upon this sketch The two bond wires were
straightened out and were 1educed in section, which condition mdi-
cated fensile stiain, the fiber denoted diawn condibions similar to
that produced when metal 15 tested 1n tension  All these conditions
mdicated that the bond wnes weie forably torn away from the
1ecerving raill  Detalled examination of the misalined tie plate
disclosed that the two outer spikes were fully driven, bul the iwo
mside spikes projected above the top of the tie plate, the heads of the
eastward and the westwaid spikes weie 314 inches and 314, mches,
respectively, above the tie plate It was possible {0 1emove the
westward spike by means of thumb and forefinger, the eastward
spike was not touched It was his opimon that this condition of the
spikes was caused by the left fiont wheel of power umt No 1, as 1t
left the leaving rail, engagmg the outside swiface of the ball of the
receiving, or misalmed rail, then diopping to the base and runnming
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thereon a distance of 20 feet before leaving the 1a1l  Tlas wag
mdicated by the wheel mals startmg outward mn a gradual taper to
a pont wheie the maiks left the 1a11  The pressuie downwaid on
the outer edge of the ball of the 1a1l tendéd to press the 1a1l mward
agamst the two mnside spilkes This foice was 1esisted by the ral
stiength being aiched against the duection of the force Theie was
a tendency for the tiamm to follow tangential dunection with a cen-
trifngal force in propoition to its speed of 60 miles per howr The
misalimed 1a1l, being engaged by the pilot casting slidimg upon 1t,
was curving m a duection divergent to that of the tiain, theiefore,
the 1a1] could overtuin m one dueclion only, that bemng outward  The
1esult was that the eastwaid end of the misalimed 1a1] 1evolved on the
tie plate under the heads of the Lwo outside spikes wlhile the 1a1l flange
was pullmg the two nside apikes upward sufliciently to tuin clear of
them  Simultaneously, the 1a1] was moved westwaid because of the
Triction cieated by the pilot casting 1unming i contact with the ball
of the 1a1l A movement of 1014 mches was suflicient for the a1l
end to clear the spikes Subsequent wheel blows lacked the rmal
mwald to its final position neal the noith 1a1l1  The wesl end of
the misalimed rail, still attached to the suceceeding rail, was pounded
mto the ballast and coveied by debiis and equipment The tiack
was gaged al jomnts and centers a dastance of 11 141l lengths eastwaid
fiom the pomnt of derailment The south rail had a superelevation
varying between 4 and 414 inches, being 414 mches at the point of
derailment The gage valied between 4 feet 814 mches and 4 feet
87 inches, being 4 feet 834 inches at the pomt of deralment A
se1les of tests was conducted to determine the actual foice necessaiy
lo move a ra1l wnward 1 the manner 1in which 1t appeated 1o have
heen done on the date of the accident A replica of the fiack at
the pomt of acerdent was constiucted, with the exceplion that sand
ballast was used, and a spring balance was attached to measure the
enelgy necessaly to move a 141l the distance that the misalined 1al
was moved at the pomt of accudent, the energy expended was as
Tollows

Mo ement of a1l i ard

Number of ties with 1nside spikes pulled
41nehes | 414 1nches

Prunds Pounds

8 709 § 742 5
10 _ 445 5 495
11 963 412 5
12 _ _ 913 5 364

Using a 10anch jomnal jack, this test was accomplished with such
ease that the jack 1atchet was opeirated withont a ba A 10-inch
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jowrnal jack could 1eadily be mserted between the spikes, which weie
814 mehes from the end of tie No 2, and the ball of the 1211 A
test was made i which only 5 minutes were consumed m uncoupling
the jomt angle bais, pulling the mside spikes from eight ties, and
moving the 1a1l mward 414 1nches, m this test a tiack-hnng bax
was uged to move the 1a1l

Roadmaster Wilhamson stated that Ius last mspection of the tiack
mvolved was on the moimng ot August 11, when he 10de over 1t on
a motor ear, 10 days prior Lo the day of the acadent a wallking m-
spection had been made, 1 both nstances the tiack at the cuive
mvolved was m excellent condition TTe arnived at the scene of the
aceldent about 11 30 p m, Angust 12, and found that the south rail,
at the mitial pomt of detailment, had been loosened and moved m-
ward  He cotioborated Assistant Division Engineer Luudy’s state-
ment m all essentral details The bond wnes extended diagonally
across the tiack  The ballagt was undisturbed and theie had been no
authoiized movement of taes at this place for 18 months past  Toose
spulees, slightly bent and lymmg adjacent to ihie noimal location of
the south 1a1l, displayed elaw-ba1 maiks  The top of the ball of the
musplaced 121l had been 1ecently painted with dark pamt, which was
dry when he exammed 1t

Section Foreman Bianchim stated that he had been over the tiack
i the viemity of the pont ol accident on August 11 and 1f was
excellent condition at that time The ballasl and the tiack had been
undisturbed for some time There weie no fools missing fiom the
complement assigned to hus gang He aintved ab the scene of the
accident about 1 hom after 1ls occwience He {found thatl the con.
ditions weie as stated by Assistant Division Enpineer Lundy

Section Foreman Jones, of the Westexn Pacific Raihoad, stated
that about 5 a m, August 13, he obseived the tiack condition at the
pomnt of derarlment He confumed the testuinony of other witnesses
1egarding the vallous positions m which the membeis of the tiack
ctinctme lay

Biidge Foreman Stone siated that on August 5, 1939, he had com-
pleied the woil of 1emforcing bridge 518 54 and 1L was m excellent
condition

Signal Mamtainer Giotegut stated that he anved at the scene of
the accadent about 11 45 p m, August 12 His testumony cor1obo-
1ated that of other witnesses as to the condition of the tiack and the
equipment He stated that about dayhglht, August 13, lus attention
was called {o the fact that (here was pamt on the ball of the mis-
placed rail
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Signal Mamtamer Bug, who arrived at the scene of the accadent
about 2 howis after 1ts occurrence, stated that the track conditions
at the scene of the accadent mdicated dehberate sabotage

Signal Maintainer Hutching stated that he artived at the scene of
the accident ai 5 45 a m, August 13 He examined the signal appa-
1alus to the rear of the tram and found that 1t functioned properly
About 6 10 2 m he ciawled under the foumrteenth umt and photo-
graphed the displaced 1a1], t1es Nos 1 and 2, and the i1e plate whach
had heen spilted mwaid from the noumal position for a {ie plate, all
prctures wele taken in natural light At this time he observed that
the ballast was undistuibed and the bond wies were aitached to the
leaving 1a1l but were bioken loose fiom the receiving 1a1l Tt was
lns opmion that after the angle bars weie removed a rail could be
moved mnwaild 16 meches from 1is noimal position befoie the bond
wie would be broken

Si1gnal Maintainer Gavey, of the Westein Pacihe Railioad, stated
thal about 8 a m photogiaphs of the tiack conditions under the
fomteenth umt weie talen by hum His testimony ns to the posi-
tions 1 which varous track stiucture members lay coiloboiated
thai of otler witnesses

Heischel Smythe, a 1esident of Beowawe, Nev, stated that as a
member of the coronei’s yjmy he viewed the derailed equpment and
damaged tiack al 6 a m, August 13 He obseived that the fou-
teenth umt was derailed at 1ts fiont end only, and theie was a
clentance of about 20 mches between the track and the bottom of
the car He crawled under the ear thal he might distincily see the
condition ot the tiack The angle bais had been 1emoved at a jomt
of the south 1a1l at a pomt about 167 feet east of a hridge over the
Humboldt River The leaving 1ail was m 1ts noimal position but
the 1ecerving 1a1l was lymg on 1ts sude near the north compamion
11l and the ball was towaid the south On the south side of the
top of the ball of the 121l af the 1ecerving end theie was o mak
which had the appearance of having been caused by a wheel flange
stiiking downward On the south end of the fiist tie west of the
leaving 1a1l af the disconnected joint, a tie plate was secured mward
about 4 inches from the origmal position The two outside spikes
m this plate weie fully dirven but the two mnside spiltes protiuded
aboul half the length above the tie and apparently had been paitially
diawn by the 1evolving action of the misplaced 1ml durmg the
progless of overturning There wele two spikes, diiven about half
then length and at an angle outward, a shoit distance fiom ihe
normal position for a tie plate, he believed that these Intter spikes
had been used as a fulerum m the process of prymmg the misplaced
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121l over a distance of 4 inches A tiack-bolt nut lymg near the
disconnecied jomt bore mndications of having been recently 1emoved
by a wiench Thete were several small blocks of wood aboul 7
mclies long adjacent to the fiack at that pont The tie plates and
outside spikes on the south ends of a numbe1r of ties westwaid fiom
the disconnected joint weie still in place, but neaily all the mside
gpikes on these ties weie diawn, of the spikes which were lying ad-
jacent to the tiack none was sheared or bioken, they bore mmdications
of having been drawn by a clawbai, bemg shightly bent and the
bottom suiface of the heads bemg {reshly scaried The bond wites,
still connected to the leaving 121l but bioken loose trom {lie receiving
1a1l, were stieiched oul and extended iagonally acioss the tiack
It was Ins opimon that the 121l jomt was disconmected, the mside
spiles daawn, and the i1eceiving 121l moved mmward about 4 inches
and secined on another tie plate as a deraaler  When the tiam
1eached this pomt the first wheel flange stiuck the end of the 1eceiv-
g 1a1l, 1evolved 1t, and then kicked 1t to its final position near the
noith 1a1l  His opinion, based on the evidence, wwas that some person
had debiberately ar1anged the tiack at the pont of aceident and that
1t was an act of sabotage

P E Giaf, chief engineer, Elko Power Co, Ellko, Nev, stated
that he toolc a nuinber of photogt aphs under unit No 14 at 11 4ha m,
August 13 He corioborated the statement of Assistant Division
Engmeer Lundy 1egarding the position of the valious paits of the
track structure

Warien Momoe, newspaper publisher, of Elko, stated that he took
photographs ol tiack conditions under the fow leenth vt at 9 30
a m, August 13 He substantiated, i effect, the testimony of other
witnesses

Wilham VanVolkenbwi g, a resident of Tlko, stated that at 11 45
p m, August 12, he observed the tiack conditions under the fou-
teenth unit He coiroboiated the testimony of Assistant Division
Engmeer Lundy regmding the posiaons of vailous tiack stiucture
membe1s, and the maiks which were sustamed by them

According to data fuimshed by the Fedeial Bureau of Investi-
gation, the spike holes at the mside of the msalined tie plate ex-
tended mto the tie 46 and 4 95 mches, 1espectively  The heads of the
eastward and the westwaid spikes weie 31 and 2 88 inches, 1espec-
tively, above the su1face of the tie plate

Accordimg to the tiain sheet, the last tiam which passed the pomt
of derailment prior to No 101 was a west-bound freight tram, which
passed shortly after 6 p m, o1 about 3 howms 30 mmutes before the
accident oceurled
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According to data submitted by the cailier, a 1a1l detector-car was
last operated over the tiack mvolved on June 19, 1939, the last prior
mspection was on October 8, 1938, there being an nteival of 8 months
11 days belween these 1nspections Thefe wele no rail defects 1e-
corded 1 the vicintty of the powt of accident

Shoitly after the accident a 25-ton Buda 1atchet jack was found
m the bed of the 11ver a distance of 264 feet downstieam fiom the
1ailroad birdge It was gileasy and theie weie no indications of
1ust  The plunger was extended 414 mches, a distance which would
fit readily between a 1a1l moved mwaid about 4 inches and spikes
located the same distance fiom the end of a tie as was the case on
t1e No 2

The streamime t1am, “City of San FF1ancisco,” was owned jomntly
as follows C & N W, 2163 percent, S P, 3419 percent, and U P,
43 88 percent

The center of gravity of the Diesel-powered umts on this tram was
57 mnches above the top of the 1a1l  The overtuinming speed on a
3° curve, with superelevation ot 4 1mches, 15 124 5 miles per how, and
1 speed ol 60 miles per how 18 well withun the humits of safe practice
as 1ecommended by the American Ralway Engmeeiring Association

The 3 power uniis wele constincted by the Electio-Motive Con-
poiation accoiding to the cailiens’ specifications, the fiames were of
molybdenum steel, 1 10lled sections, the sides of 27-gage galvamized
non ovelr 34-ineh plywood, and the tiucks weie 6-wheel type with
motors mounted on the leading and tiaihing axles of each tiuck The
cals were constiucted by the Pullman-Standaid Car Co acecording to
{he ca1nies’ specifications, the end sills, bolsters, and needle beams
were of high tensile Cor-Ten steel, of welded constiuction, the yield
pomnt bemng a minmum of 50,000 pounds per squale mch and the
ultimate stiength a mmunum of 70,000 pounds per square nch  The
cnter sills, side sills, posts, cailines, sheathing, 100f, and all other
framing weie of alumimum alloy, the properties of which weie as
follows

Alninunn Ml‘?uﬂlm
tensile ‘;trcﬁ s | Ammom
Material Dunension | strength fat 5(7 elongation
Der sqliare | g ;’r tn 2 mches
neh seb) Dl
sgquare mch
Tnches Pound: LPounds Percent
0 04140 123 55 000 42 000 18
178-T Sheet and plate _ 129~ 258 55 000 32 000 15
250~ 500 55 (K0 32, 000 12
178-T Rolled shapes - - - - 50 000 30 000 16
Extruded shapes _ &0 000 35 000 12
Al178-T Extruded shapes _ oo 113 :335J ggg 20, Unlo}g 12
0 124
484211 sheet - [ 14— 203 20 000 [ 124 000 6

1 Approximate
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Typical shea sliengths weie as follows

Paunds per
squa) e mnch

36, 000

The specifications provided for a buffing stiess ot 400,000 pounds
at diaft gemn withoul the use of buffers  All couplers were 1mproved
tight-lock. TMC design, 1ubber-cushioned draft geais The con-
stiuetion of this tiam was completed December 27, 1937, and 1t was
placed m seivice Januamy 2, 1938  The bulder’s 1ecords mdicate
that this equipment was bult according to Post Office Depaitment
speeifications of 400,000 pounds buffing stiess, with o satety factor
of two, wlich fixes the minmmum for actual failwie at 800,000 pounds

The 1ecords of the Pullman Car Company mdicate that a test was
conducted Felnuary 16, 1937, using o 7-fool. 10-mch section of the
unde1 f1ame taken f1om the center of a ca1, and contamming the center-
sill, side-sills, floor-stiimgers, one sleel ci1oss beaier, and thiee alum-
mum floor supports  This section withstood a compiession load of
880,000 pounds before any peirmanent defoimation iesulted On
September 17, 1939, a tesl was made on a section of the center-sill
cut out of the fiame of the car “Twin Peaks,” which was the minth
it i the derailed tiamn  The 1esults of this test were as follows

apecifica
1lem No 1 No 2 Eron mim
num
Yield point - _ pounds 33, G00 34 000 3v, 000
‘Tensile strength - _ do 556 B30 55 500 50 000
Elongation 8 mches _ percent 207 20 3

Tleduetion of area - do 239 26 0 \ - -

On October 3, 1989, the Aluminum Co of America, ab 1is 1esearch
laboiratoliles, New I{ensington, Pa, tested for tensile propelties a poi-
tion of the web, the bottom flange of one channel, and the botlom
angle of the center-aill of the ninth umt, the 1esults of these tests
bemng as follows

Yield
T I Strlcngl;ll Bl -
cnsile sul—0 2 ongation aduction
Location strength percenl 10 2 1nches of alea
per square
inch
Pounds Pounds Pereent Percent
Angle _ - I 56, 320 37 600 250 38 9
Channel web 56 040 94 700 240 43
Channel toe 56, 770 17, 100 24 5 a7
Channel heel _ 6, 750 30, 160 24 9 410 8
Average . - - 56, 470 37, 100 24 4 a7 4
Specified minimm 50 Q00 30 000 16 O -
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The following 1s a statement of damage, as formulated by the
cariiers and the Pullman Co

—
Tpaibion 1p train Name Damage

UmtNo 1 _ 8 ¥ 1 Powel mmt P, - $11, 000 Q0
Unit No 2 ~ _o. S F 2 Power umt — - _ 11, 500 00
Unit No 3 __ - - _| 8 F 3 Power unt - - 14 000 00
Uult No 4 o - _ S F 100 BPapggage dormitory - 43 500 o0
UmtNo & o - _ _ | 8 F 401 Market Sireet _ 45 000 00
Upit No 6 . _ - _ |8 F 401 Presidio JE 1 117,073 29
UnitNo 7 o _ _ < _| 8 F 602 Mission Dolores - . 1103,199 37
UnitNo § _ . _ | 8 T 701 Embarcadero __ - - 1118, 437 00
Unit No 9 ___ _ - _ N-120 Twin Peaks . . . 190 558 36
UniENo 10 ___ _ - - - | N-121 Chmmatown  _ . - - L g4, 446 28
Tnit No Ii o N-122 Fisherman s Whar[ _ - - 18, 500 00
TUnit No 12 _ - - | N-129 Golden Gate Park - - 8, 500 00
Ut No 17___ _ S F NebHIl __ . __ _ _ 2,600 00

Tokal - — — . — 670,315 20

I Demolished

OBSERVATIONS OF COMMISSION’S INSPECTORS

The Commssion’s 1mspectors examined the track n distance of
one-half mile east ot the pomt of derailment and found 1t to be
malntalned m excellent condition, no mdication was found of wheel
marks o1 diaggmg equipment east of a pomt 1695 feet east of
bridge 51854 At this pont the indications were that the jomt on
the high 121l had been disconnected, the angle bais 1emoved, and the
east end of the 1ecerving 1a1l moved inward about 4% mches on the
(12 The tie 1tself gave evidence that the tie plate was misplaced,
as the outhne of the o11gmal plate seat was clearly defined and the
condition of the spike holes indicated fiesh and recent distiubance
of the wood fiber which would iesult fiom diawing a spike A
dent 1n the 1eceiving end of the misalined rail at the top of the ball
on the south side mdicated that the 1a1] had been stinel by some
heavy object, this dent was so located that 1f the 1eceiving 101l were
moved nward about 414 nches the flange of a wheel would stiike
the end at that pomt There were flange marks on the outside por-
11on of the base of this 1211 Theie wele no indications that this rail
was curve-worn The wheels of power unit No 1 weie examned
at Carlm, there was a deep cut on the back of the flange of the left
fiont wheel, this cut was 3} inch 1 diameter and 3 mch deep,
the flange, gaged 8% inch above the fread, was 184, inches thick
There weile several hoiseshoe-shaped abiasions on the back of the
flange, a 10lbng test disclosed that these abrasions probably were
cauged by this wheel bemg 1n contact with angle-bar bolts The
trucks of the power units weire examined, and 1t was obseived that
the motor housings and the pedestal bindei-boits showed conmder-
able wear, mdicating ab1asive action obviously sustained by shdmg
on the top of the 1a1ls  (Girooves on the left side of the motor hous-
ings of power umts Nos 1, 2 and 3 mdicated contact with the top
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View af 1cernyving end of misalined 1a11 showing flinge mark on outer corner ol bt

TIGURE 9




FigUre 10 —View of back of fange of left No 1 wheel of No 1 power unit, showing maik caused
by «tnlang end of rail
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of the 1a1ls,; on all motoxr housings the grooves were woin to a depth
which varied between 33, and 74; inch These maiks weie blue m
color, whielh mdeated firetion buining  Holes 1 the moto1 hous-
mngs mdicated probable contact with the biidge guardiml The
mner faces of the 11ghi-pedestal bimder-bolt nuts, which weie 1-inch
hexagonal nuts, weire severely abtaded and buined becanse of contact
with the outside ot the ball ot the north 1a1], except one nut at the
11ght No 2 wheel of truck No 1 of power umit No 1, which was
woin to less than half 1ts thuckness, 1t was fused to 1ts bolt, evidently
due to shiding on top of the 11} head Theie was somewhat gireatel
weal on the motol housings and the pedestal bimder-bolts on unit
No 1 than on the twe following units

The mspectors obscaved that the cais withstood mmpact shock up
fo n certan degiee, after which some of them eollapsed  An absence
of mtexmechate stages of damage was noticeable, m cases of badly
damaged materral the stale of damage was total collapse  One undes -
trame ndicated compiession faxlme  There Wvas but little damage 1
cases wheie the tight-lock conplers and articulated jonls held The
only mstance of telescoping was at the nmth wmit, 1t became sepa-
1ated at 1ts articulated joint and the shank of the tight-lock conpler
at the opposite end faled The greatest damape sustained by the
cars collectively consisted ot fmlme of the superstiucluies The
alimmum alloy metal m many cases Lore loose from the 11vets and
was cut thiongh m places wheie 1t had been diagged on the ballast,
very few steel 1iveis wele shemied off There was no mdication of
dhspersion of sliaim, m many instances a badly Loin section was
adjacent to a sectron which had not buckled i the shightest degiee

In many mstances the tie straps between center-sill flanges were
buckled

DISRCUSSION

According to the evidence, No 101 was not moving m excess of the
maximuin authotized speed of 60 mmles per hom when 1t became de-
1a1led  The t1am was 11dmg smoothly and there was no mndication
of defective equupment Priol to aiiival at the pomnt ol derailment
the tiack was stinetmally sound, mamtained 1 excellent condition,
and the antomatic block signals were displaymg proceed mdications
Upon entermg the cuive on which the accident occuired, the en-
gmeman saw an object about 300 feet distant, which later was found
to be a {umble weed, lymg on the south m high 1l of the cuive
When the t1ain 1eached that pomt the front tyuck becaine deratled and
the engmweman thouaght that a 10ck had been struck Subsequent
examunalion of the tiacle discloged that on the south rail the angle
bais had been temoved fiom a joint Jocated 169 5 feet east of biidge
518 54, and the angle bais, bolts, nuts, and tight-lock washels were
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Fregrr 12 —View of €ourth and fiftth nmits showing results of stiilung buidge tiuss
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lymg adjacent to the disconmnected 1a1l  Appaiently a wiench had
been used to remove the nuts, as none of the bolts was cut o1 bioken
The joint tie plate on the fust t1e beneath the feceiving end of the dis-
connected 1a11 had been 1emoved and an mleimediate Lie plate had
been placed 454 mmches mwaid fiom the almement of the south rail
and fully spiked with {om spikes The position of this plate was not
2 1esuit of the e moving laterally vnder 1mpact 1esulting from the
dexailment, as there was no mdication 1n the ballast of any tie being
moved fiom its origmal position The tie plate had been misplaced,
as the ontline of the on1ginal plate seal on the tie was clearly defined,
and the spike holes indhcated fresh and 1ecent distuibance of the
wood fiber such as would tollow the actron of withdiawing a spike
Of the fom spikes holding the misalmed tie plate, the two outside
spikes were fuily diiven while the two inside spilkes were found with-
drawn a distance of 2 88 and 3 1 mches, 1espectively, above the plate,
this mdhcated a 1evolving lateral motion of the 1ecerving 1a1l which
cauged the made spikes to be diawn sufliczently to permut the 1a1l
to 10ll fiee  'The rail at the same time was bemg pushed westwaid
hecause of the friction mmpatied to 1t by the pilot casting, a longi-
tudinal movement of 1014 inches bemg sufficient to clear the spiles
in o1der that the 1a1] could be pushed laterally towaid the north 1a1l
The 1ecervimg 1a1] having been moved mward 454 mches provided
o gap apptoximalely 15 1uches, as the ball of the 1a1l was 3 inches
m wulth  The fiont wheel flange bemng 184, mches m thickness
could 1eaddly fit 1nto the gap  As the misalined 121l was on the high
side of a 3° curve the centrifugal force of 60 males per hom would
thiow the wheel Aange tightly agamnst the ball of the leaving 1a1l, and
prevent the flange from niding over the ball of the 1ecerving 1a1l
Tuither observalion disclosed that all fown sprkes m the plate at the
end of the leaving 1a1l had been diawn without disturbing the posi-
tion of the 1ail o1 t1e plate All mside spikes on the south ends oi
al. leasl. nme t1eg following the poml of deimitment had been diawn
A dent on the end of the 1eceiving 1a1l at the top and on the south
side of the ball mdicated that the flange of a wheel had stinck the
end of thig taxl  Theie was a cortespondmg mark on the back of
the flange of the lett fiont wheel of power umit No 1 Theie were
no damaged angle bais o1 bolts, winch would have been the case had
the rail been m proper almement when the tram approached The
evidence 15 conclusive that this rail had been mnisalined before the
acadent occured

The investigation developed that the receiving 1ail, after being
t1eed by the 1emoval of the angle bars and spikes, was pushed over
by means of either a journal jaclk o1 tiack bai, 1t 13 piobable ihat
the foimer was used, as a jack was recovered fiom the 11ver bed neax
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the scene of the accident After the accident nn unusual spike ai1-
1angement was found on tie No 2, which would permat a jowinal
jack to be placed between the spikes, ditven 8% inches from the end
of the tie and the web of a 121l m noymal position  With the angle
bars 1emoved there would be sufficaent slack i the signal bond waires
at the 121l joint to permit a 1a1l to be moved mward about 16 inches
before the bond wnes would be bioken, and a movement of only
4% mches would be msufficient to distuub the ciicuit 1in such manne:
as to cause the block signals immediately east of Lhe pomt of aceident
to display 1estiictive imdications

The ball of the misalined 1a1l had heen painted and a tumbleweead
placed over the disconnecled jomt As any miegularities of tiach
almement. a1e cleaaly defined by the ieflection of a headlight on the
shimng smface of the 1ails, it 15 1easonable 1o assume that these
measiies weie taken so that the engineman of an approaching tiam
would be unable to detect the damaged taack condibion

About 3 houts mtervened between the passage of Lhe last prio
traan and No 101 It was developed by tests that ouly a compaia-
tively shoit time was requuired to disconnect a 1a1l joint, diaw the
spikes, and realme a 1a1l as had been done 1n this case

When the power units became deiailed on the cumive, the first
power wmt tiaveled to the left a few inches, because ot followmg a
tangential line, howeve, the motor housimmgs and the pedestal binde: -
bolts prevented the power umt from leaving the 10adbed

The cats mvolved in this accident were constiucted, for the most
pat, of aluminuin olloy  As shown by the 1ecords, these cars weie
designed and eonstieted m accordance with the 1equnements of the
Post Office Depaitment specifieations tor 1arlway mal cars, the
underfiames wele designed to withstand a buffing stiess of 400,000
pounds The IPostal Department specifications 1equire a safety fac-
tor of two 1 the calculation of buffing stiesses, fixing the mimmum
for actual farlme because of buffing shock at 800,000 pounds To de-
texmme that the 1equuements of these specifications weie comphed
with, the manufactner appatently 1elied upon calculations and re-
sults of tests of a section of underfiame similar to that of the cars
m the “City of San Francisco” This section was 7 feet 10 inches
m length and withstood a compiession test of 880,000 pounds before
peimanent deformation ocenired  After the accident, on September
17, 1939, similar tests were made at the Pullman Ca1 Co laboratory,
a section of fiame 1emoved from the (a1 “Twin Peaks” was used
and the 1esults mdicated that the material was m accordance with the
specifications

On October 3, 1939, The Aluminum Co of America, at 1ts labora-
" tory, conducted tests on a portion of the center-sill removed fiom
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the ca1 “Twin Peaks,” the nmth unit, using a piece near the pomnt
where a fiacture had occurted The 1esulls ol this test demonstiated
that the mateilal was well above the minimpum 1equiiements

These cars withstood mmpact shoclc up 1o a certain degree, beyond
which there was practically a total collapse, there appeaed 1o be no
mtermediate stage of damage A gieat amount of damage to the
superstiuctutes was sustained by the cars mvolved 1 this accident,
especially those whele the most fatalities occmired The aluminum
alloy sheathing, which toims a part ol the gnder construction of the
car s1des, mamifested a tearmg chainclerishic, m thal the metal
1eadily tore loose from the rivets, also 1t was cut and toin badly
because of bemg diagged on the ballast Theie was but hittle indica-
tion of dispersion of stiam, m many mstances a badly torn section
was ad]acent to one that did not buckle m the shghtest degiec

Any attempt to dhaw conclusions as to whiat might have occurred
had standard all-steel passengel cais been mvolved 1n this aceident,
would be puiely conjectural and speculative

CONCLUSTON

This accident was cansed by malicions Lampering with the tiack
Respectfully submtted
S N Mivus, Duector
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