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INTERSTATE COMMERCE COMMISSION

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE
INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE
LINE OF THE KEY SYSTEM TRANSIT COMPANY AT OAKLAND,
CALIF, DECEMBER 4, 1924

January 12, 1925
To T CodAIISsION

On Decembe1r 4, 1924, there was a 1eat-end collision between a
passenger train of the Key System Tiansit Company and a passenge
tiam of the San Trancisco-Sacramento Raihioad on the hine ot the
Key Systemn Transit Company at Oakland, Calif , which 1esulted
in the death of 8 passengeis and 2 employees off duty, and the mjmy
of 36 passengers and 2 employees The investigation of this accident
was conducted jointly with the Railioad Commission of the State of
Cahfoinia <

LOCATION AND METHOD OF OPERAITON

The Key System Tiransit hine 18 an electiic 1ailway using 600 volts
dnect current fo1 piropulsion puiposes, 1t compiises stieet-car limes
mn Oakland and other cities 1n the East Bay district, and the Key
Division, on which this aceident occuined, on which traims ate oper-
ated from junction points with the street-car lines to the Key System
Pre1 Teiminal, located 3 85 miles west of San Pablo Avenue, Qalk-
land At the pler conneclions are made with teriyboats which ale
operated to Mailet Stieet, San Fiancisco In oider ito 1educe the
number of tiamn unil operatrons on the Key Divicion 1t 1s the prac-
tice to consolidate tiains 1n each diiection between junction points
and the Pier Ternunal and the tiamms on tlhis division consist of
from one to as many as eight cars Tinins ol the San Fiancisco-
Sactamento Railioad are also opeiated over the Key System tracks
fiom Fortieth Stieet and Shafter Avenue to the Pier Terminal
The operation of these t1aing between those pomnts s under the supcr-
vision and eontiol of the ey System Tiansit Company

That pait of the ey System line on which this aceident occuried
15 located upon a fill extending into San Firancisco Bay Tt 1s a
double-tiack line equipped with an automatic block-signal system
combined with an automatic tiamn-stop system  The signals are ot
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2 INL1LELRSTALE COMAMIRCE COMMISSION

the thiee-position, upper-quadiant type and the automatic tiam
stop 1s of the ovelhead mechanical tiap type Alteinating cuirent
cont1ol eucwits and smglerail traclk ciremats a1e used The signals
are mounted on center tiolley poles and the antomatic stop aim 15
connecied to the spectacle easting of each signal and operales si-
multanecusly therewith 1When the signal 18 1 the danger position
the stop aim 1s 1n position to engage the aim of a valve located on
the ca1 100f Should the cal pass a signal and a stop aim 1n this
position the valve 15 automatically operated to cause an emergency
appheation of the an birkes In the vieimity of the pomnt of ac
cident tiolley poles are spaced 105 feet apait and signals and

L1¢ 1--%1gnal pole 104 looking ecasinard  Easlbound signnl m cleal position  west
Dbound s1.011 At stop, with automatie gfop um exlended

automatic stops are mstalled on each Louith pole, o1 420 feet apart
A tull-block overlap 1s provided by the contiol enewmts, which are
atlanged to display one caubion and two stop sighals belund each
train The ar1angement of signals 1 this viemity 15 mtended to
provide Tor the movement of tiains under a headway of 45 seconds
and was designed to provide adequate braling distance for Key
Syslem t1amms which wath the propulsion curient used are operated
at a maxamuwm speed of approximately 86 miles an hout and at thi,
speed 1equiie a distance of from 300 to 850 feet 1n which to stop
Signal 101 1s located 11,321 feet west of sipnal 46 at tower No 2
Approaching the pont of accident fiom signal 46 the tiack 15 tan-
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gent for a distance of 6,197 1eet, then theie 15 a 307 cuive to the 11ght
033 72 1cet 1n length, folloved by 4,01 feel of tangent to signal
104, the tangent cxiending a considerable distance beyond that
signal  The acadent occuired practically oppostte signal 104,
located at a pont about 1% nnles east of the Pier Termimal, at about
734a m

At the time of this aceident a Light 1am was falling and the 1ange
of clear vision was limited to a distence of apploﬁllndtely one-half
mtle

DLSCPTL FION

The trams miolved mn this aceadent were Key Systemn westbound
tran No 729 and San Franasce-Sacaniento westhound {rain No
15 Tiam No 729 was a consolidated traun of the Qakland Twelfth
Sticet Iime and consisted of four center entiance motor cais, Nos
G435, 636, 664 and 603 1n the order named, with Conductor Noone
and Motorman Compton n chaige The motoiman of this tiam
1eceried a caubtion <1gnal indication at signal 104 on account ol pre-
ceding trams being delayed due to switching operations at the Piel
Teammal  Approaclung this signal Motoiman Compton shut off
power and when about oppesiie pole 106 applied the brakes for the
pupose of bimging his t1ain to a stop, the tiamn stopped with the
head end some distance east of signal 100, which was mm the stop
positzon, and the 1ea1 cnd pracirally opposite signal 104 Wiale
standing at this pomnt the rear end of this tram was stiuck by San
Francisco-Saciamento fiamm No 15

San Francisco-Sacranmento tian No 15 consisted of molol cay
1014 and was 1n chaige of Conductor I{nobleck and Motoiman Biu-
baker , this t1ain was en 10ute from Coneord, Calit, to Oakland P1ex
Tennpmal  The last stop made prior to the acerdent was al tower
Ne 2 on the I{ev Division, whele 1t wag stopped at signal 46 and
held until two Iy System tiams had proceeded towaid the piet
After tramn No 729 had cleared, the 1oute was hned up for tiam
No 15, that tiain then piocceded towaid the pier and while 1unning
at an estunated speed of about 20 mules an howr collided with the
1ear end of ey System train No 729, which was standimg near
signal 104

Motor car 1014 telescoped the 1ea1 cm of tiam No 729 to1 a dis-
tance of 1814 leet It came 1o a stop with the head end of car 1014
al a point 57 feet west of signal 104, and the 1ea1 end ol ca1 665, Lthe
last car of tram No 729 was 18 feet 6 mches west of signal 104

Car 665 was constiueled with steel inderfiame, steel side fiame
and steel body plates, having woeoden hning and wooden 100f con-
stiuction Tt was 57 feet 714 mches long, weighed 60,000 pounds,
and the distance from top of 1a1l to top ol 8-1nch bufler heam was
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F16 2 —Ivey System car 665 telescoped by car 1014, signal pole 104 opposite car 1014
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48 mches  The 1ea1 portion of this car was practically demolished,
the damage probably bemng due m pait, at least, Lo the fact that the
floo1 line and top of the body huilers weie lower than the floor and
buffers on the San Fianc'sco-Saciamento car Motor ear 1014 was
ol steel-underfiame <onstiuetion, having wooden superstinctine It
was A7 fect 10 mches long, weighed 93,260 pounds, and the distance
fiom top of 1a1l to top of 8-mch bufler beam was 53 mches  The
platform ot this ca1 over 1ode the floor of the ICey System ca1 The
forward end of car 1014 and a partition 7 teet fiom the head end
were demolished, pipe connections and other equpment bioken o1
toin liom ihe en1, and the triuck on the damaged end was diiven

I'ie 3 —Inferior of ca1 G673 aftel sepuation NMom e 1014

backward about 10 feet, bending foundation ake gear 10ds and
causing other damage The leading pan of wheels of this tiuck was
derailed

SLMATARY OF IVNIDEN(IL

The employees mnjuied weie Motorman Biubaker and Conductor
Knoblock, of tramm No 15 Motoiman Brubaker on advice of coun-
sel, 1efused to testify and dechined to give a statement ot any charac-
ter, on the ground that anything he might say could be used against
him 1n eriminal proceedings which weie thought to be pending

Motorman Compton, of tiain No 729, stated that on the moining of
the accident there was a hight 1ain but the view was good  TWhen e
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bad reached o pomt practically opposite signal 108, he saw that
signal 104 was 1n the caution position, he shut off power, made a
full service application ot the an biakes, and had no difficulty in
hiinging his train to a stop before 1eaching signal 100, wlhich was
m slop position  TITe siated he mmediately sounded a whistle sipnal
for the {lagman to go back and then ieleased the brakes, withm 30
o1 33 seconds after stoppmg he felt the shock of the umpact, which
moved his train forward a distance of 3 to 4 feet  Motorman Comp-
ton said the head end of s tiam stopped at a powmt about 130 feet
east o signal 100 and he thought the 1ea1 end cleared signal 104
bv a few feet  He stated the 1eason he stopped at that distance from
signal 100 was hecause he made a full service application i o1der Lo
be certam thal lus (rain would not pass the signal, and had he 1e-
leaged s0 as to approach nearer to 1t before stoppiog le probably
would have overiun the signal  In malking tlus stop he stated that he
shut off power as soon as he saw (he caution signal, al which time
Iie was 1unning at Tull speed, and made a brake application at about
the second pole cast of (he caution signal

Yonductor Noone, of t1am No 729, stated that approaching the
pomnt wheie the accident occuried his tiain was 1unning, at a speed
of from 30 to 35 miles an hour, and that 1t came to a stop with the
1en1 end extending shiphtly east of signal 104 He was 1 the 1ear
eal of s tran s soon as the tran slopped the molorman sounded
the whistle signal fo1 the flagman to go back, he took up Hagging
equipment, got out the center dool on the leli-lhand side of the car
and started back, but the collision occmied before he 1eached the
rear end of hus t1am and without his having seen the approachmg
tram

Biakeman Hamma, of tiain No 729, stated that when his tramn
stopped near sgnal 100 he was collecting fares 1 the leading car
of the ttain e estimated the time of mmpact at about 30 scconds
afler lus tiain came to a stop

Biakeman Van Dalsen of tramn No 729, was 1 the thud em
fiom the head end, and had fimished collecting fares He also
estimated that the shock of collision came aboul 30 seconds after the
tiain came to a stop, and thought Ins tiam was moved forwaid a
distance o1 about 4 feet

Motorman Hobeon, who was deadheadimg on train No 729, was
1dimg i the motorman s compattment of the thind ca1 fiom the
head end He stated thal as soon as the tram stopped Motorman
Compton sounded the whistle signal fo1 the {lagian to go back,
he 1msed the cal windew and on looking toward the 1ear saw tram
No 14 about two car lengths fiom the 1ear of tramn No 729, moving
at a speed which he estimated to be about 30 miles an hown  He
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1ealized at once that a collision was umavordable and as there was
not sufficient time to get out he braced humsell and waited for the
shocle of 1mypact

Canductor IKnoblock, of {1am No 15, stated that fiom Concord to
Fortieth Street, Oakland, lus tiam consisted ot two eais, at the
latter pomnt the 1ea1 car was eut oft and they procecded tonward the
Prer Termunal with one ear, wlieh was 11 good operating condition
Thenr tiamm was stopped af tower No 2 because of signal 46 being
sel agamst them, and he saw tiam No 729 leave thal pomnt, lus own
tram following about 114 minutes later  He stated hus tramn made
the usual speed between tower No £ and the point of accident and
he dud not see train No 729 after leaving the tower untal just before
the collision occuried  Approaching the pomt of acoident the
motorman made a selvice application of the bialkes, which was 1ol-
lowed very closely by an emeigency application dne to the auto-
matic train stop valve ann stidning the tiip avm operated m con-
nection with the signal  He hemd the exhaust of an trom the
automatic stop valie and the emeigency application of the biakes
resulting therefrom thiew him off his balance Tle then looked foi-
walrd and saw the 1ear of frain No 729 only about two-car lengths
ahead Conductor Knoblock estimated that when the seivice apph-
cation was made by the motorman the speed ot his tian was from
35 to 40 miles an hour, and he thounght that perhaps 30 seconds
elapsed before the emerpency application occunted  After the cmen-
gency application he thonght the biakes locked the wheels as the
e geemed to shide forward until the impact of ¢ollision came  Con-
ductor I{noblock slated that Motoriman Biubaker operated t1am No
15 from Rock Ridge Lo the pomt of accident he had no conversation
with the motorman except a word o1 two when he got on the tram
al Rock Radge, bhut there was nothing out of the ordinaiy m connec-
tion wili the opeiation of the tiain between Rock Ridge and the
point of accident

Motorman Willis, of the ttam which folloved tiamn No 15 west-
waid from tower No 2 on the moimng of the accident, stated that
he operated his tiain wnder clear signals af a speed of about 30
miles per hom  He slated hus 1ange of vision exlended for at Jeast
half a mule, and alter passing through the subway under the South-
ern Pacilic Ratlioad west of tower No 2, linin No 135 was conslantly
m view untul the tune of the aceident Ile thonght that tram was
1tunnng at a haghe1 1aie of speed than he was able to attain

Motoimen on other t1ams which weie being operated over this hine
on the moimng of the aceident stated that the 1ain did not. obscuie
signals and that, although the 1a1ls weire wet, they had no <ifficulty
1 propeily contiolling and stopping then trains 1 accordance with
signal ndications
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Towerman Cotlker, who was on duty at tower No 2, stated that
when tram No 15 ariied at lus tower 1t was held about one minute
to allow tiain No 729 to leave m its 1egular tuiin Tramm No 15
lett tower No 2 as soon as the switches weie lined up for 1ls 10ute,
the sipnal clearcd, and the flagman 1ecalled, which he thought was
about 45 seconds after the depaitwme of tramn No 729 No exact
1eeord of the time of departure of traing from that pont 1s kept

Electizcal Engmeer Bell, of the Key System Tiansit Company,
stated that the signal circnits ate so arttanged that when a tiam 1e-
cenes a cleayr qignal indication the signal 1emams 1 clear position
until the last pan ol wheels passes the msulated jomt 1 the tiaek
located practically opposite the signal  The puipose of this airange-
ment 1s to Prevent the signal and automatie stop arm fiom assuming
the danger position until the aims of the automatic stop valies on all
cars i the tiam have passed the signal  He stated that the body of
a ey System car overhangs the rear axle a cistance of about 7 feet
6 mches and that the mnsulated jomnt at signal 104 15 located 4 fect
6 mnches west of the tiolley pole on which this signal 15 mounted  As-
supung that tiain No 729 stopped with its 1ear axle just cearmg
the msulated joint at signal 101 there would be two stop signals dis-
played, signal 104, located practically at the rear end of the tiamn,
and the othe1, signal 108, 420 {eet m 1car of 1t, a caution mndication
would be displayed by sighal 112, 840 feet from the 1ea1 of the tiam
M1 Bell 1eached the scene of the accident at about 9 o1 915 a m,
and found that the 1ca1 end of train No 729 atter the collision was
standing 18 leet 6 1nches wesl of the center hne of pole 104  The
automatic stop aim of signal 108 clearly showed that it had been
stinck by an automatic stop valve aim, the mairk being very Fresh,
and he 1emoved this a1 1 order to preserve this evidence Hxam-
ination of the valve arm of ca1 1014 also showed a fresh mark nda-
catimg that 1t had been 1n contact with the automatic stop aam  Ex-
cept for the 1emoval and 1eplacement of the automatic stop aim on
pole 104 nothing had been done to the signal and automatic stop
appaiatus prior to the mnvestigation and 1t had functioned propeily
both belote and after the accident Bl1 Dell stated that the signal
system had been placed 1 service in 1911, and that theie ate approx-
1mately 18,000,000 forty-five degrec movements throughout each yeau
Dwiing the entne time the system has been 1m service only fom false
clear tarlures have been 1epotted, the last of which occuried mn 1916

Master Mechanie Jackson, of the Key System Transit Company,
stated that he airived at the scene of the accident about one hom
after 16 ocemried, while considerable damage to equipment had 1e-
sulted from the collision, exammnation disclosed nothing which would
indicate that the brakes had failed to operate propeily prior to the
acerdent  He stated that the channel non builer on ca1 663 was not
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overlidden by the buffer on car 1014 but was dinven back over the
top of the center sills, at the same time pulling 1 the side angle-110n
sills which mevented the sides of the car fiom being fanned outward
by the telescoping action

Superintendent Thointon, of the Key System, stated that on the
moimng of the aceident tramns wele being operated 1n thenr proper
order  Just prior to the time of the accident switching operations
al the Piex Terminal requued approaching trains to be stopped and
theie weie two tiains prececing tiain No 729 which weie stopped
and held for that reason He stated that he 1nsbiucts tiaimn-service
employecs of the San Francisco-Saciamento Raihioad as to therr
dutics on the Key Division and all motormen undeistand that they
ale requied to operate thewr tiamns under clear signals and that the
speed of tians 15 dependent upon the distance of cleal vision He
stated that he impiesses upon all employces the 1mportance of ob-
seLving what 1s ahead of them and the fact that the 1esponsibility 1n
case of acciudent 1ests upon the motoiman of the following car He
had not had any trouble with Motorman Biubalter on this line except
once before, on Maich 1, 1922, when he was mvolved 1 a 1ear-end
collision

Gene1al Manager Mitchell of the San Francisco-Saciamento Rail-
10ad stated that the operlating agiecment belween his 1a1lroad and
the ey System Tiansilk Company pirovides that all equipment,
tiain crews and passengels while on the t1acks of the Key System
Transit Company ate entitely under the contiol of and poveined
by the rules and regulations of the Key System Tranat Company
and officers theieof New employees of the San IFrancisco-Bacia-
mento Railioad ate 1equured to 1eport to officaals of the Key System
Tiansit Company {or examination and mstinctions before they are
quahfied for scivice

Supetintendent of Electrie Equipment Miller of the San Tian-
cisco-Saciamento Railioad stated that cars of the type of car 1014
ate so geared that they can attain a mavimum speed of 55 miles an
hom when operated by a propulsion cmient of 600 volts Afier
the accident the automatic stop valve was temoved from cm 1014
and 1ms<talled for test i poses on a simular car, No 1012 The 1esult
of tests 1 each case was that the biales weie applied and brale-
cylinder pressuie of 55 pounds was obtamned. the 1mitial brake-pipe
pressuie bemng 70 pounds, after each test a perod of from 38 to
73 seconds was 1equued for the brales to release

Lxamination of car 1014 indicated that prioi to the collision the
brakes locked the wheels and caused them to shde along the 1a1ls as
all eizht wheels on the car showed flat spots of from 1 mmch to 114
inches 1n length
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Tt 15 noted {10m the statement of Motorman Compton, of tiain No
729 that he shut off power when he hist observed signal 104 in cau-
tion positron and m order to g lus tram to a stop made a full
se1vice Dbrake application when at about pole 100 He estimated
that the head end of s train came to a stop abont 130 feet eact of
signal 100 However, 1 view ol the length of t1am No 729 and
the position of the 1ea1 end of the last ca1 after the collision, 1t ap-
pears that the head end of tiain No 729 came to a stop approxi-
mately 185 feet east of signal 100 and that therefoie a distance of
430 o1 440 feet was 1equied to malee this stop

The evidence cleaily established the fact that the signal system
operated propeily  That signal 108 was 1in the stop position at
the time tramn No 15 passed il 1s conclusiy ely established hy 1eason
of the fact that the automatic stop valve arm engaged the t11p aim
operated by thal signal

I'he evidence also establishes the fact that the automatic stop ap-
paratus 1unctioned to cause an automatic application of the nalkes
when tiamm No 15 passed signal 108, the flist stop signal which 1t
encovntercd when appioaching the preceding tiamm  The very pur-
pose ol the automatic stop system wlich was 1n service on thus line
15 to prevent aceidents of this character; and the farlme ot the auto-
malic stop syslem to prevent the accdent i this case was due to
the tact, first, that train No 729 came to a stop at a point wiieh 1e-
sulted 1 the minimum braking distance afforded by the auntomatie
tram stop deviees being provided, and, secondly, that fiamn No 13
was bemmg operated at a 1ate of speed which required pgreater brak-
mg distance than the mummuem provided by the automatic stop sys-
tem, a turther contubuting factor was that the 1a1ls were wet and
the wheels locked and <hd after the brakes weire applied by the
opetation of the automatie stop device

The mimmum braking distance provided by the antomatic stop
system was based upon iests with cais capable of atlamming a maxi-
mum speed of 30 mules an hom  Tiam No 15 consisted of o cat
capable of attamming a maximum speed of 55 miles an hour  Accord-
g to the slatement of the conductor of this tiain, the speed ai the
tune the automatic stop device was opeirated was approsimately 35
ol 40 nules an hour  In view ol the fact that atler the biake appli-
calions made by the motoiman and by the automatic tram-stop de-
vice the cat 1an a distance ol moie than 400 feet, and collided with
the peceding train at a 1ate of speed varioucly estimated at from 20
to 30 miles an hou, the torce ol 1mpact cansing consicderable damage
to substantially constiucted cats, 1t 18 appatent that the speed of tlus
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car matellally exceeded 36 miles an hour, the maximum speed pio-
viuded for by the automatic train-stop system mstalled on this hne

Rules goveining the operation of tiains under automatic block
signals on this ine provide that pioper operation 1s “to 1un at an
even speed on a cleal or proceed signal, which 1s the normal position
of such signal™ The 1ules also provide that a caution signal
“means proceed with caution piepaied to stop at the next signal ”
It 15 appaient fiom this mvestigation that Motorman Biubalker
tailed to comply with these 1ules and to contiol his tramn as 1equued
by caution and stop signals displajed fon lustiain  Thele 1s no cvi-
dence that the sighals were obscuied by 1ain, but on the contiavy
theie 1s dnect testimony fiom a number of motormen who were op-
erating trains on this line at the iime of the accident that the signal
indications could cleaily he seen for consideiable distances In
view of the 1efusal of Motoiman Brubaker to fuimish any statement
1n the matter, no explanation ol his failuie to observe and obey cau-
tion and stop signals can be advanced

On the poirtion of the Iine whets this accident oceutied there 1s no
1ule preseribing a maximum speed It

CONCLUSIONS

This accident was caused by the fairlme ol Motorman Brubaler to
operate his t1amn 1n accoidance with the i1cqurements of existing
tules and to obselve o1 obey automatic block-signal mdications, also
by 1eason of the tact that tiamms wele operated, and weie permitted
to be operated at speeds wlich 1equuied gieater distance 1 which to
biing them to a stop than ithe mimmmum braling distance provided
by the automatic sto]y systemn as mstalled on this line

To provide against a recurience of an accident of this chaiaecter,
the I{ey System Transtt Company should at once estabhsh a maxi-
mum speed restriction for all tiains operated over this line, which
will insme that any tiain can be stopped n the mmmum biaking
distance provided by the automatie stop system

All ot the employees mvolved i this accident were experienced
men and none ot them was on duty m violation of anv pirovisions of
the hours-ol-service law

Respectfully subnutted

W P DBorrLawp,
Duiector
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