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Decision No. 1'1 Y 2: I 
•• "t. 

BEFORS ~EE .:i.1:o:aO.£..D CO:.uaSSION OF TE3. STA~ OP C..:.LIFORlIU 

-000-

In the ~attcr ot the Invostig~tion 
ota rear-end collision on the 
Koy Routo' till o~ the Zey System 
~rs.ns i t CO~:1Da.ny. in the Ci ~y. of 
OW:.l~d.. County ot ~£lmoda.» 
St~tc'ot C81ifor=ia. 

BY ~!iE C a.JaSS ION • 
• "'" t~ . . 

OPINION 

· · 
) · · 
) 

Cllse 

On Deco~bor 4. 1924, at ~bo~t 7:54 ~ ~. a rear 

end CQl11sio~ occurred in Oakl~n~ on tho ~ey S~tem till 

of the Ke:r $ys tam. ~ro.:ls i t CO~:pQ:ly be twa C!l San' Fran. c i:~c 0-
.', 

S~cr~ento ?.~ll"oud. train. :ro. 15 ~nd. J::ey S~ tom ~r~si t ,. .. . 
CvC?~ Twelfth stroet Line truin No. 725, ut a point ap-

',,., 

proximately opposite S1gni).l 104 'll. resu.1t:tng in the death . 
of lO pcs~ongor3. sexious injury to, 29 p~songers. slight 

·4-

damago ost1cctod. ct ~4100~ 

ced:;:.re, . , . 
go.tion ot the c~uses o! tho c.ccidcnt together with ro-

cocmcn~ationsas to, zuggeotod ~roventutivo ~eas~ros should 
, . ~ 

ouch 00 dovolo,c~ in tno co~co of tho investigation. 

The rosul t of tho inv(;)sti.gation was -g:: esc:lted to the 



1924 and a oopy of. said report is attaohed hereto,-e.nd 

is hereby made e part hereof. 

In the ~bsenoe of direct test~ony of the 

motorm.on who 'was o:perating t~e.iJl .No. lSI. the oonolusions 

of the Commission from-theteat1mony of others and tr~m 
" 

the sU~8tant1~ evidenoe as to the causes o~ the accident 

are as :f 0110W8: ... 

1.' Failure of motorma.n of San Francisct-. 
Sacramento Railroad train No. 16 to comply with .. . 
the provisions of special ,rule in time table of Key 

System Tra.nsit Comp8l.Y wb.1ch requires that on 
passing an a.utomatic block signal in oaution position 
the speed of the train shall be reduced so that . 

a stop may be made prior to passing the next Signal 

should same 'be in stop position. 
II. Improper spacing of Signals in a.utomatic 
, ' 

block signal territory under conditions where 
,high speed trains ha.ve _been injected into operation 

under control of signals designed for a maximum 
, • • I. 

speed ot 36 miles per hour. r~sa.lt~g in 1na.deq~ete 

distance be~g ~va11able in which the effect of 
, . 

automatic emergency applioation of brakes-can 
. , 

runction should ~ s1~al in stop position be passed 

by a mo torman. 
III. AS contributing causes,. lack of proper ani 

definito supervision of tr~1ns ,operating on joint 

track under contract and generai laxity as to the 
, .-, ' 

importance of train rules. operating reSllations 

and time table requirements and ~pee1$l ins~ruct~on8 

411>, .... " 



:z::elatingthereto. 
. 

The "circumsta.ncea sUl:'rounding this acc1d~nt are 

tUlly and complete11 s.et forth in the report ot investigation ." ~ .. . 
which is hereto attached'and as S'llch report has.'been made 

4 •• ' ',. .'. .' ." 

, .' 
a pD.rt ot, ,this opinion and:- order. i ~ a.pp~a.rs ,unn~cessa.:r1' , 

\ ' ~ . 
11.' , ~ 

to review ill detail the causes and con~1t1ons, S1ll:'!ounding 
the aCCident." 

, 
'We have' given caretul consideration to oond.i tions . 

, , , 

~ow eXisting arid the poss1bili ty of preventing a 81:m11a.:r_ ac-

cident. It is apPElreZlt from testa cond-=ted' .and referred' 
.', ' 

to in the a.ttached,report ot investigation th~t a hazard o~, 

4ceident now exiets 1~ high 8peod operation is to be C?~-
, ' 

t1nued and the present automatic block signal syste~ on 
• • _ • 4" 

" , 
't.l:1o K.ey System :fill and pier is depended upon to ensure, safe 

op&re.tion. We are. there£ore. o£ the op1~~on and Aoroby 
, " 

tina. as a. tact that the' permissive sp,eed now allowed in such' 
• ' ~ • • • r 

terr1~ory 13 o~cess1ve and unsafe ,and should be reduoo« and .. '., : .. ~'.;. 

that the block apa~1ng be increased in aooord~oe with the 
cond1 tiona, set fo;th 'in",the ~Oll~w~g' form ot or~er. 

. '" 

ORDER', 

The Railroad 'COmm1SSi o'n' h~ving . dirao'ted that an 
•• 1 ... 

investigation be mad~ into 'the oause ot the rear-~nd collision 

as occurring on Dec~mbe%' 4, 1924, on the Key System. fill 1n 
, .. ," , - '.. " 

Oakland on tha raiir~a.d of Key Spteln Transt t Compm.Y', said 
" . 

1nve8t1gii.t1onhav'1nS bee~ ma.a.& a.nd report, thereon ha.ving b~en 

adopted. a:nc1:. approved as the repol:t, 'o't t~s 'C'~:mn1Sa'1~n,. the . " . . 

Comm1ssion be ing now :ruily adv.1s:ed. and baS,1ng'i ta orc:er on 

the :find.ings as app~a.r1ng in th~'OP1n10n WhiCh,' preo'edes this 

order, " ,., " 



" 

IT IS REFJ:B.Y ORDERED that Key System ~ra.nsi t 
Company. a ."oo~oration, be and same hereby is directed to 

. . .' 
conduct ita operation ot interurban-trains 'on -its Key 

. ., . 

DiVision in acc'orda:nce With: the ':fOl'lowing 'instructions Which, 
are"'supplemental ,to r'llles o.l:l:ct· re~&tions and timtr table', 
schedules now in effect., " " , . , 

I , 1'" 

_ ,l.~ed1a.telY reduoe the speed ot "all 
, ' , 

trains opera.ting wi thi~ aut<lm:at1c 'block signal 

11m! ~8 between, ~e.n "?e.blo AV,enue _ and the ICey' 

S~8tem P1erTerm1n~1 ~ a'max1mum ~t ~h1rty-., 
.' f1 ve' '( 3S )nd.ies per ho-ar • . . 

- . 
':a..Imme~~s.telY issue a special t1me tabl,e· 

rule reqtz.1r1xlg all mot'ormen ·to r~.duc& S~.d -

at a b'l~Ck 'signa~ indi'eat~g ,"oa:.a.t'1on"·tO:, .", 
. '.' 

" 

s. max1mum of fifteen' (15) miles per' hour .and to -
~ .. . -' ~' 

, ' 

,proceed thereafter with tratn under such control 
.. ,I • '.' .... 

that a sto'P ma.y be made before, passing , the.-n';~ 
,si-gna.l4 ., ' . 

'* , ... ,. , . 
_III. Frequent checks to be made as to oom-

o , 

plianc8 by: all ,mo'to~ell of speed restrict10ns as 

hereinbefore ordered. 
IV.~ ~ a temporary condi t10Xl •. operation 1nthe 
. ... . . . ~ 

block s1gnalter:r1 tory betweerl.'Sa.n. Pab~o A~enu.e; 

Oakland. and the ,Key System: Pier ,Terminal_is 

: to be' c.onduoted 'o'n the basis ot two s.top a1gJiala;, .' 

one caution and two olear signB.ls to be in the . \' . 
rear of a trsin. the ~econd olear signal behind 
a signal indicating "c's.ut1on" to be obse'"~d b7 

motormen a~ a . cautionary signal and to be f'TlJ.l:y 

observed in the se.me manner as if' the signal:Wa.a 

in "caution" p~.1tion. 

,),..\~l 

, ... ";t , 



v~ Time tables of Key System Transit Com-

pany to include schedules for operation of San 

Fran,c1 sc o-Saoramento Railroad Company cars and 
, . 

tr~1nsand suoh express trains'of Key System 
~ra.ns1 t Co:cpany as .are not "now shoWn. Time 

tables o;f San Franoisoo-8acramento Railroad Com-
pany 'to show ache4:aJ.es between 40th" and Shatter. 
Oakland. and Key System P1er T~rm1nal.. and' inter-
mediate pOints e.a:for information only; a:nd to 

, . " 

contain a. foot-note or speo1al rule to the'ef-
teot that the current Key System Tran~1t Com-

panyi'a time table and opera.t1o.,g rules govern 

the operation while on Key 5ystellitre.cks. 
, ' . 

VI. The Key Systan.!Crans1"t C'ompe.ny is '. . . 
hereby d.irected. to prepax'e.&.' plan of '8paoing of . .~', . .' .' 
the automa.tic block. sign.e.l.a wi tb1n the, ter-. -

r1 tory between San Pa.blo Ave;tue" Oakla.nd;· and;~ 

'the F1er ~erm1nal :for the consideration and ap-
" ' 

pro~ of this Commiss1on. such plan to :fully 
provide far the adequ8.te spacing of trs,1nS and 

the variable speec1.s'poaaible by the use ot both . , 

San F;-anci.scol-8aoramento Railroad and Key System 

~:ra.ns:t t equipment. 

The COmmission reSerT8S the right to make suoh 

other and tu:rther orders .in this proceeding as to 1t ma1 ap-
pear' just and pro~er or 8.8 tAe safety a.nd 'convenienoe of" the 

publlo may require. 

Dated at ~an Francisco. 
ot December. 1924. 

. T 
Cal1:fornia. th183 I' day 
~'. 

r 



.. 

To tho Ronorcblo, 

~ Prancisco, California, 
December 22, 1924. 

Railroad Commission of the St~too£ C~11forn1a. 

Gentle:t:len: 

On Docomb~r 4. 1924 ~t :;.bo1lt 7:54 .i~.M. a rear end 

collision occurred on the Zey D1v.tsion trucks ot the K~Y 

System Tr~sit Co:pany.at a point necx ?ole l04 on the,fill-

oe~Jeon tho subvJa.y und.er the Southern Paci:r"1c tracks and. tho 

trestle 1ecdi~g to tho Key' Syst~ ,;io%', in which woro involved 

tile consolidatod Twol.fth streot truin" No. 72.S. -of tho Key 

Division and Tr~in No. lS of t~e San Fr~ncisco-sacr~ont~"a~l-
" ~ , 

road. COI:lP~ny. tho latter tro.in running into the. roar of th.e 
.<.. .. 

consolid~ted ~velfth streot tr~~~ ~d tolescoping th~ last c~r 
of tho ~oy ~ivision tr~in for a dist~nco of about 12 teet. 

The eco.ic.ont ros'U.lted. in to:l ~a.ts.lit1cs to p~$seZJ.gors. 2.9 pe.s-

so::gors s~riouely u:ld 8 pc~sengers slightly injured. ~:.ld injuries 

to two e~~loyeee of tAO San Fr~ncisco-Sacrume~~ truin, ~d .. 

OEZ:~T!!JC ?3S:20NSI.BILITY 

The tr~ins o£ the S~U Sr~ncisco-Secrumonto R~lroad 

opor~te over tho tracks pf the ~~ System Tr~~it Co~pany~s Xey 
• ."," 0&1" --: 

D1vls1o~ £rom 'the junctio~ ~t ~Oth street ~nd Sn~ter ~vonue. 
'" ." " .,.' .• , 

Oakl~d. to tho Zcy Route ?ior and are operated ovor the double 
'" 

track o~ the l~tter Cocp~ny on 40th street to Spr~e Street. 

thence along Spring street to ~nd ucross Adeline s~reet. thonce 

~ong priv~tG right-o£-way to ~nd ~cross S~n ?ab~o Avon~o. 

t~once ~long Yorba Buena avenue to private r1ght-o£-way extend-

ing U!ld..er Southorn J?~cUic COClpC.ny'S Western: Division mu1n line 

2SS" 



tracks ,uod ~long a dirt till to tAo trestle lead~ng to the 
Xey System ~1er. 

The operation of the S:.::.n Fr.::xr.cisco-S$.cramento trains 

over t~i3 portion of.the Key System tracks 13 c~nducted under 

the provisio~s of ~~ agreement datod J~u~y 30, 1911. bet-

ween Sun Fr~ci$co, Oaklcnd und s~ Jose Consolid~ted Railway~ 

(predecessor in intere~t to tho Zey System Trensit Co~p~ 
\'" "'iII:.' ',""' ... " 

snd Oakland ~nd ~tioch ~~lway, (prodecessor in interest to 

Sun Fr&neisco-Sacr~ento E~lroad Company). Tte'specific 

portions of tho $.groemon t Which. are ot intorest in establiShing 

the definite authority for thcsupcrv~sion of the joint opor~

tion over the tracks hereinbeiore mentionod ure as ~ollows:-
~SE~rTE: Under conditione ~d te~s heroin COD-

te1nod .'Key ~outo -Comps,ny agrees to hWld.le tho' 
electric passenger tr~ns or passenger c~s of the' 
~tioeh Comp~ny upon andover the tr~cks of the 
~ey Rout~ botween the point of intorchange on the 
40th street Line to ~nd thrOUgh Oekland Vi~ the 
route on its s~1d line. to end trom the Station·~t 

·tbo end:' of' tho present !Cey RO'ttte :eior. with th.e . 
riehts. liberty ~na ,riviloges of the train crews 
an-d,' passe!lgers of til€) Antioch C02:lPany to the 
1~:rd.1na.:ry, use ot said Pier. Sta.tion and £:;I.c111 ties 
~;'b.ereo:e. - .... 11 eq,Uipment, train crews :lIld passengers 
of the' ~t:L0cb. Cor:pacy w.b.ile upon tho tre.cks of 
the Key Route ~Oll.p~y sha.ll bo entirely w:r1.er tho 
control of. and be governed by th.e ruJ.es a:ld. rEI-
~atio~s of the Key Route COQP~ and the of~icials 
thereof." 

" ..::.11 .b.ntioch. Compa.ny em,"loyoes d.elivering 
C~3 to or receiving CUrs fro: ~ho ~ey Route tracks •. 
or oporating cars ot any description ovor Xoy· Routo , 
tracks. sball bo .fa.miliar with. all rules. :time-tables •. 
3ignals lj,nd othor re'luire::.ents o:r Key Rou. to governing ',. 
the operation ot cars over its lines" 

~ortion ot NIl~TE Section:, 

" The Zey ?"ou1;e Compruly resorves the right 
"~nd. SWlle ::'s i:.ereby e.greed. to 'by .l.ntiocb.. Company to - '. 
operate, ut its option t.be electric passonger tra.1l:ls. 
or p:.;ssanger cars c! AntiOCh. COt:l:puny ovor Key' :Route ' 
Coc::pany"s tracks as sepe.rate units in o.b.e.rge of 
-l.:ltioe.b. Co:n.!J.5.n.y employees, or couplod to" a ncr with the 
cars an.d trs.:tns ot Key ROil to C.ompany in ch~rge. of Key 
Ro~te Company e=ployeos.~ , 

2. 



~rain$ ot tho Sun Francisco-Sacramento A~ilroad 

Co:p~ny whilo o~6rat1ns ovor the ~eJ Syste~ tr~c~ heretofore 

mentioned are under the ~porvision entirely ?f ~ey System 

Trcosit Comp~ o£ficials ~nd although operatod o~ S~ Francisco-

Sccr~mento trcin employees such employeos ~re. while operating . , 
on Ke:; Sys.te:l tracks. under the 8c10 direction of Key Syst6Xl. 

officials. r-:D.os cnd regulations. c.nd ~ll employees are re,-
. 

qui red to p~s e».u:inations and ~ecei va ,tl',~e e.l'proval of Key 

Syste~ officicls before being use~ in such service. The 
" 

foregoing outline is necessary to est~blish the operat~ super-

vision und res~onsibility for tho ~se of the joint track~ge 

upon wAich the. collision occurre~. 

DESCRIPTION OF ~CC!DENT 

On tho ?orning of December 4th~ 1924. Trai~ No. 

15 ot tho S~n 1!'rlncisco-Sacr&:::ente> line Originc.t1ng at Concord 

arri~~ed at tho st~tion ~t 40tA Street ~~ Sh~ter avenue, Oakl&nd. 

C':.lt of:! one CIlX' ~nd. procoeded. toward. th.e Key Route :pier vri~h 

one C~:r (No'. 1014). The train proceeded. without still' until 

reacb1~e tAo h~Qe signal of Key Syst~"1ower No.2 at the ~unction 

o~ the .main line und the route used 'by the Twelfth Stroot aM 

~went1-soco~d Street lines of the KeJ System Transit Comp~y~ . 
~ 

~t this ~oint the San P:r~c1sco-S~cr~mento train was s~p~ed by 

res.s on o!" tho .i?-0me signal ·oeing in stop pos:t'tion, the towerman 

b.a:Ving the c~a$.I'" route lined" for the conso.lide.ted. T"NG1:tth street 

lin~ 'cr:lin to proceed to tAo J!:.'1'J Rou.te Piur. After tho de-

pz.rt"..:.rG of the 'l'\'1eltth ..street Line tr:;l.Ul tOVle.rd. the :p1-er' the - - , 
route was lined ~or tho Sen Franc1g~-Sacramen~ train and. it 

:proceeded. towe.rcl the pier attar rece1v.tng a clear S1gIl~ at the 
" .. 

ho:e board of ~Ae interlocking plant. ccceed,1ng wGs,terly 

s. 



through the limits of tho intorlocking plant and 

through the subwc.y.under tj,c Southern.Pacific tr~~ks tho. 

tratn r~n ~long tho Zey ~o~to till until it collided With the 

roar ez:.d. of' Xrain No. 725 o! the .~e:J ~ysteIt Tr~nsit Com~any, 

po1n~ ~pproxi~~tclY oppos~tc sutomct1c o~ock zien~l l04W. 

the Sacramento train telescoping into Car'No. 665 of the stand-

ing train. ~utom~tic clock $ign~la govern the operation of all 
tr~ina on tho Zoy Syste~ ~1cr.an~ :11l and 22 s1gnal$ wore 

~~ssed by tAO motoxm~n of the San ~runcisco-Sucr~ento train 

!~o. lS after emerging from the subwa.y. The automatic Signals 

are s:pacGd in tllis. vicinity Il distu::lce of 420 :(oet 8.J:lart and 

ure so aosignoa th~t tao signal i~ediatoly in the roar ot e. 

t=~l:l indic::;.tes stop when the ree.r axle of the tre.1n has :passed 

the i:lsulat1ng joint piacoc. o.t one 'ond of th.e circuit and such 

insul~todjointis locutod a few feet in.aav~nce of tho. signal. 

In norm~l oper~~ion two dunge:r" signals a.'<ld one caution' signal 
. 

~re bcAiud. c~ehtr~1n us it ~csse,s through tllo·territOll;1,)?l"otect-

cd by tbe ~utomati~ b~oc~ systo~. . In addition to th~ cignal 

indication ~.b.o block signals tl.ro ~tli,:pod. with a rod ~"lhicb. is so 

o.esigned th~t whon the signal 1s at the· stop :!)osition a car run-· 

ap~lic~tion of tho air· brakes Which ~re ~ut~~tic~lysetby, 

roc.son o! a tripper o....""'l: on tho ·cur striki::lS· tho rod on tho s1gno.l 

a.t stop positiDu. This tri,)cr ~~ is COW10cted.with a vulve 

o.ttt!.chod to t:c.e e.ir. 'bruing mecb.~nis::l ::n.d upon su::e boing opened.. 
. .' by tho cont~t bo.tween the :3ignal rod lind t.he trip~0r UX'Dl the 

tr1ppoI: . d.evic'G c.bovo :r"G£~rr.od. to. ;LIhe sl'oed,...of trl;l.ins on, the . 
~~'-......... ~ .. ... 

, jIJ~'" •. ~ 

I. , '"': ~ 

" 



A:oy Route .fill :;;';::'0 not rO$trictod, it the view of tho motor-

=an is no~'ob3C~~od by tog or weather conditions, except b1 

the following portion of the rule appearing in SUn Franc1aoo-

O~kl~nd T0rmin~1 RaiiwayS, =ey Division T~etable No. lC~. 

effective Ootober 15. 1912, Wlder special instructions. as .. 
cpplic~ble to ~~tomutic Block S1gnuls: 

. 
n GOLO~ ~D :3}'!:~=G Oll' SICNALS- Automatic 
signa~s are at the upper oua~r~nt indication ~nd 
'have·tb.ree pas i tions, excepting those which 
govorn the approac~ to a sem1-autom~tic sign~l 
or interlocking sienal~ which arc adjustca to 
two or threE) positions &S COl nd. i tions" re.q,1ll1"C. 
·~r.:lO!l the arm is extenda.d horizon.t.:;).lly, and in 

• addition a red light is d.ispl~yed, it'me~s 
stop. 'i'vncnt tho ~rI:l is extonded upward u t an 
anglo ot 45 degrees. and in add1t1on a yellow 
"light fa -displayed. it mee.."lS proceed. with ca.ution-
,rep~~ed to stop at tho next, si3n~1.'Uhon the 
arm is oxtended upw~rd ut an ungle of·90 degreos, 
and in a.d.d1 tion Co green light is d.is,~la.yed 
(norm~l ~osition) it ~eans proceed. n 

lI.t the til:le ,0£ the $.Cc.1dent there we.s, an ·t:l.utomst1c 

s1gn~ s~ti:t step a.t, sien~l 104 If:., s~ch signal being oPl>os1te 

the :re~ o:t the last C:;J.l" (No. 665) ot the standing TV'lel.fth . .' " .. ,~ , 

Street Tr:~:i!l (~o. 72.5), c.l~o eo s~:p siena.l ~t sIgnal lOaW., 

and ~ c~~tion Sig~l at signal llZ W. Tho motorman of 

San Francieco-So.cramento tr~1n :!Io. 15 )?assed. t.b.Q .~a~,tio.n .~iens.J. .~ 

at. 112 W. end after so dOing me-de an e,l'plicati.on ot' th~ air 
• ,'" ... o,i. 

d:u,ctor 01 his train,. ApprOXimately 30 se~ond.s siter ,this up-; . , 

;plica.tion was mad9 the' bra.l:~s went', on: in full" emergency by 

reason of the tripper t:.rm Oll th~ 'ce.r ongag:tng with the tr1p:per 
~ . " 

ro4 on sign~;: 108 ~.7. arid. approx1:::lc. tely 30 seconds" theres;fte~ . 

the rear end collision occurred. The rc~son that the motorman 
, , -

~~,ssed. s1gnD.l No. 108 W. without huv1!lg his train 'Cllder control 
.. H' , •• ' 

" , 

so ,that, a sto.:tl_ could. '!le, ma.de. before the trippor, ,arm engaged Vii ~h 

the tril'per rod OIl s1~S.1 108 W. is unknown, the motom.an upon, 
, ..,' .' .'.. '., 

~d.v1ce of his attorney having'ref,used. to answer EJ.rJ:;j 1nqu1:ri~s. 
.. ' 



or to give uny sto.temont o.s to his v0rsion of ,the circumstmlces • 
co~noct~d with the ~ccide~t. 

the iniormo.tion secured trom other witnesses that the motorm~n 
, . 

o~ S~n Pr~cisco-~cr~onto train No. 15 did not,comply with . 
tho instructions conteined in the s~ec1~1 t~e table rules 

regarding euto~~t1e block signals as hereinabove quoted ~nd thut 

his app11c~tion of the air orukes was not suf£iciently heavy . . 
, , 

to bring,his car to a step within the re~1red distance as 
' . 

established by the·timetcble special rule. This'failuro on .. . 
the purt ot tb,e l:lotorman of S~n FralZ.cisco-Sacrs:::.ento t::si.n No. 

lS was ,the pr~ary co.use'ot the accident. 

'In ~ddition to the torego1ng primary CUUS& of man-

!ailure rog~rdirie the observance of rules ~nd res~~tion3 there 

were other contributing c~uses which require conSideration and 

oorrection it tho accident h~zard is to be minimized and s~ety 

of' o~er~tion 'is to be ensured • 

..:.l.tE201t:l.TIC BI-OCK SIGN..:U. SYSTEU 

The present f;l.l,;;,tOt1.I;..tic'bloc,k signal system 'between.: 

Sun :Pablo .:..venuf)' and. tho wast end' ot the Key System :pier is 

opar~ted by electriCity 4nd uses altcrnat~ne current. The 

electriC power operating the sign~l circ~it is entirely in-

dopondent from 'the po~er used for train operation, the l~tter 
being diroct c~ront at 600 volts. The system was do signed tor 

0;>erat1on of trains spaced. "ona 45 second headw~y vb:.en operating 

This operation would re.sciJ.t 
in a spac~g o~ ~~prox~~tely 1680 foet between truins as 

. normally :proc:cedinB, with elo\lr signals. the system is. so . 

designed thc.t unde:: normal COZlO-ltlon6 there are at all tim&a two 
singals ~t stop and ono ~t c~ution at tho ro~r of ~ tr~lnt and 

Ce 



,the signs.ls baine spaced. 420 ~eet CP1ll"t thoro Vlould, be 840 

~oet· 1n whioh the a.u toz~ tic sto:p. te~ ~uro ot tAo signD.ls. ·would. 

"00 c;P01'o.tive :;..n~oraJ.:()s sot in emorgo"ncY,by the action o:f tho 

trippor ~ conte.~ting \"11 th .tho r?d,. on tho signl;;l.l in .stop .. 
, . 

post tion. In c.~dition there is 0. distunce ot .420 ~oet bot-

""lOon the oe.ution signf.l.l o.::ld th.o t±l::s.t .stop .:31gnel inwb.ich " 

distullce motormen ~o ro~~1rcd by ~~le.to so reduce .their 

s~eed uIlon'p~ss1ng u c~ut1on signD.l that tb.oymay.bo :prep~rod 

to stop.boiore reaching the next .sien~l should. S~e be i~ 

stop ,osition. It is obvious that the ·tr~io must be st~pped 

boforepos~ing ~ si~al ~t step position otherwiso thetr.tppor 

::i.X':l on tho ce.r .. .-;i11 strike tho. ·rod ,on tho Signal in stop 

posiZion,~d. the br~es on. tho tr~in will be uutomatic~lly·sot 

In the ~~osont c~3e. howev~r. it ,clearly ap-

Dor..re th~t tho Twelfth Streottrain o£ the Key Systo~ Trs::.sit. 

Coc.;pt.ll:y ~d. atol')pod. wi tb. So portion o~ its roo.r COoX' Gxtending 

east o~ sign{l.l 104: ~::. and therot'ore thoro was but one stop 

sign{J.l etlst' of ''the t:r~,:t"D. ~nd. on'e ce.ut'1on z~gnal.' ,This COll-

dition. therefore. meant.that the.~oto:rman of'S~n Fruncisco-
11 

S~cru:lonto txain No. 15 heel Co distance of 4:20 teet 'bety'loen 

the cllution. s16tl<J.l at signa.l 112 W. in which ··to redll.ce speed 
before passing.s1gns~ lOS W. Which was in stop position; ~nd 

• M .. I • , 

0. d1stsnc.e ot 420 teet less the ov~r.b.c.x$ of car No. 665 o~ .,. 
tho Twolf~h street Key System train in which to stop to avoid 

,the collision. The m9torm~n reduced his speed b~ a sorvice 

application beiore passing·ziznal 108 w. 01l.t ha~ not brought 

the speed down to a stop ~S· tAG emergoncy orc.k:e·we.s sot by the 

contact betweon til? trippor ~r~ and the ro~ on signal lOS w. 

It is elea~y evidont that tho protective measures 



provi~ed to onsure the emergency u~plicat1on ot or~kes by 

the action of tho trip~er arm incase the motormen ~~led to 
• , .. i 

b'ring the train to a sto:p "ceforo :passing a.n uutomatic block· . 
" 

sign~l in stop posl'tion tOiled. in this inst60n'ce by r~ason,' o~ 

insuf.:'icie!lt d.istunco being pre3on.:t in which. tho emergency a~tion 
o!' tho br$.kos could be e!!ectivG. This is·a,ser10us defect-

in the sys'te=. :J.~ is ic·centuo.ted 'by the fact thQ.t the cars.·and . 

the E:ey' System Trm s1 t· Company over this till and pier are 

c~p~ble o~ ~ttuining spoeds ~s high ~s 55 milos POl' hour. The , . 
trains of' the ~eySystem Trunsit Com~any arc limited by the 

character ot their electric~l equipmontto ~ spood not exceeding 

55' :niles per ~ur and the bazard of~ccident under. similar con-

ditions is c ons1dere.bly loss, ,although same eXiats as ·ha.s been. 
, 
~own by a sc~ies of tests which h~v~ beon·conducted sinco tho 

s'ccident- ~d. 'are he::oin&!tor referred ... to. The inclusion of. 

cars or trains whioh. are c8.puble oi att~1n1ng'a spoed. o~ 55 

miles'per hour in o~erat1vG track ~rotocted..by en ~uto~atic 

bl;oc-k Sisn~l ~ystem.<le$ienod. to function ut. a m~um tre.1n .' 

spaoe. . of ·36 !:liles -per ho.ur cnd w:c.ero ,C oncli t ions o.s p.rescr1 bGd " 
oy·o,e::"o.t1ns rulos all-oVl but-~O feet iXlwlll.ch,a. stop ·o~%l.b.e 

made 'wi thou t colliding with a preced.ing train has. created ~.a. 

.!lllz~d of ~ooidont whioh. should rO'ceivo it::Qed.!.~to ·o,orrection. 

P3SU~T OP Sl>ZEJ) T:1:STS 

~osts were !:lbode 'on th~ KeY'Route ,~111 at 0. point ,near 

the scene of the ~coi~ont to determine the dist~~ce in which . 

truins and c~r3 coUld"bo stopped'by the ~anu~l oper~tion o£ '. 

'brako v~lvo and by the' emorgenc~ a.pplication:·;by tho "tri:!?per .. 
c.rm". Thoso tests wero mOoelo 'l:ith Kay Division. trains und. curs. 

s. 



~d. with e. c-.:.r o~ the St1~ ~'=a.."lcisco-Sccramc:l:to RtLilroo.d o~ -
c' sim1l.:-r' t:r.pe to th.~t in"J\llved 10 tho collision. ~.h.e recults 

0:; ,t.hO$O tests are as :f'vll'ows:-

Tost 
No. 

Kind. o~ 
Test Speed. MileS. T:l.:::le, ROC],tirod . D1st.:ll:leo 1\0-

]?Ql" b.our for Stop guirGd, :for Stop 

1 

2 

z 

4 

':':':'.:::l.l'.CO. 
667.654 
659~6Q1 

607,664 
S59~6~l . 
657,664 
659,6,61 

Ealld. cmor-
G°tlcy 

Xend. OI:l.or-
seney 
::ripl?or 
arm 

-

32 .. 52 

33.6,6 

5 '659,661 Trippor 
am ' 

~59t661 Tri~per 
. 
ZS.04 

7 

Sl-Sac,. 
8 1012 

9- l012 

10 1012 

11 1012 

o.r:n 
'Tripper 
arm 

Z2.~54 

~~d omer- 37.68 
geney .,' ,~ 

Tripper ZS.35 
s.rtl 
Tripper 39.41 
o.m 

II seconds 

10 so C ond.s ' 

14 soconds 

l5 secon.ds 

14 secotid:s 

1st seconds. 

12 soconds 

l5 second.s 

21 second.s 

21'*" seconds .... 

21t seconds 

NO:rE: In test no. 4: the tri"O"Ocr /irms on the 
~irst t'l~O cz.~rs .. d.id. not· :.~l::o tho stop, tbe 
o::l,srgency beitlg api'11ed iror::. tho third 
car ~ro.m the .troat end 

- . 
326', .4" 

507 1 11" 

440 '0" ' 

563' 3" .. . 

782 r 7" 

' .. 
679' 7" . 



cars is ,Jot:. icpor't~nt !r:::.c'tor to bo cOl:l~~id;,c:::::od i:l the, cirC'::.::lztt::.llces 

z'.l~rotUlcl:tns this c.cc:i.d()~t. :::u..cl": curs beine g0o.red. ut u r~t10 

w,hi,,!:: dovel~Ds hi$'cor spoed. t!luu iF; ,ossiblo witA t!:A J::oy SY3'tO::.l 

o! the S~ Pr<;;:.ncisco.-S;.;.cr.::..mouto Ro.il:::-o:.ld. ootv;'een Le..s J~ltca .l2md 
". - .. 

:':';;'incrt ":';: tll' c. cur IJ;! tho Zoo.:::e tY:Jo as thl;Jt in~lol vod in tho $C-

c1d.ent~' "These tests wore r::;;.d.e 'U.rlder nOr.Il.ul C oo.di tiotls \'Jitll 

dry rail, no wind Or \~:co.thor conditions boing ~dvorso to no:r:nal 

:rho result ot those ~csts is as tollows: 
c~:::- ~sed:- San Fr~:::.ci3co-SUcraman~oC~ 1012. 

, . 
~ost medo by sturting trom derail ~t Las 
. Ju.nto.s and r~1ng oa~t to ':':110 J.?o'st 3:',.. 
o.t which point e::'0rgoncy st,op ,wa.s. 1nitiuted. 

Accelcr~tion dis't~cce - u~pro~i=~tely 7100 feet. 

Speed. 'by' S:poed-
:later reading 

Tiz:lo el~\.psing 
trom ~pplic~tion 
of brUkes to com~ 
plete sto~ 

Distanco traversed Brake'-e.p-. 
fro~ a4plication plication 
o~ brutes to com- by 
~lete,stop 

" 

51t :liles ~e= 20 se.C.~:lds.' 
b.r. 

918 :teet 

- * 24 sec o'nds 1114 '~eet" 

50 miles per 20 soo Ol'lci.S 
hr~ ,- un, £OGt ' 

'. . 
NO~Z: {*}' Spoedomotor 1noper~t1vo. ~1n1on 

ill1.1ir.\g to contact during test~ 

E::;:.na:~p
plication 

Tr1u"0er' ... 

Pro::.' tho 'above tC~ft~ it is r..:pp::.rent first. tha.t the 

application of th.o bI':l.!:03 in ,o:orge:::lojf ;,y tho tri:::>l'or urm. ~d. DoS 

=es~ds the eqUipment of bQth railro~ds, is not &3 affective in 
, . 

produci:::'lg'a stc~ ~s is tho hu~d cp~11cation in O:lergo~cy Position; 

.o.nd socond.ly~ th~t the a.ist~nc.o o~ 420 foot (which was thG 
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dist:::.nce betweon signcl lOS VI. c~,t ·104'H ~) 13 not a sU£!icient 

z:pe.cing to. OllZure .tb.e s.t~..?ping ,of the trWi.ns or cars o:f' "e1.t.b.oX\ 
c,o.=pc.ny 'by ei.t.a.,~r :t~o o.pplicut10:l \')£ tho br$.1.:e~. by hu:UJ. oIller- . 

seney or tripper emergency. S~~ dist~nce,having boo~ exceeded 

in :fou.::- ou.t o:f seven tests VJ-i thKGY SystOIll Tr~nsi t CO::lP~Y , 

eqadpme:lt". o.:ld. in oJ.l. of .tho soven', t,es.ts of. the .Se.n Prul:lcisc/o-, 

Sl.lcro.mel:l'to Ret lro,~d. 'equipcent. . It wUl e.lso bOt ,noted thut 

it two. cO::lpletG signal.b:;'"cks had.,interv,ened between tho rear 

of the Zey SJstem T:r~n3it tr~n and Si3n~1 104 W. tAat,the 

speed tests show that a h~z~rd ot·accide~t was present in.five 

of the .. t.es.ts. m~e with :the $c.!l :E'rD.Xlc1soc-S~cra::lento. oCJ,Ui,Pmont 

two ot,which woro at,s~e~ds less th~n,40 miles per hour. 
,r • 

CO~r.)ITION OF EQuI?UZNT 

Com,lete ~nd caroful inspection ot tho ,equ1pm~nt 

inyolved in tUs, accident has, bee~ made and tO$~S" ,ot the' braking .. . . .. " .. - ~' appc.:rut"J.s-, on the 'Sa::!. F:r{~ncisco-S~cr.u:noc.to c~r ·No. 1.014. 110 tb..1n g 

is ',revGaJ.ed by the- inspe.ct'io~l s.nd toats. wh.1~ would: indicate 
, . 

that' ,~pro~er or f'~uJ. ty eg:tl.il':lont W:lS ~'contributi.ng c,1l~e "~o ~ 

tJ:.e ACcident. :,;spoe1al"att<itl::r:1on ·.v~s .. eiven 1io the tes;,ing of 
," .. 

thotr1~~cr ~ ~nd tr1ppo::- v~lve on the San Franc1aeo-Sucr~onto 
~ •• #> ..... '-

c~r NO~ lOl4 ~d suce ~~S fou.~d tO,be in· ~roper oper~tive co:c.~ 

clition ~t the, t~6' of test '~ndthut when uppl~ed to another car 

of the s~o type th~t it oper~ted ~r~perly. ~ It is my co:c.cl~s10n 
that the co:c.~it10n ot airbr~ko und other car .e~1,ment.had no 

contributing 'cu::.so to .tho aCCjd. en t. ,. 



is.ll o::lployees of both the S~n ~'rtlnclso0-

Sa.crumento Rcilrood. IJ.nd. tho, :ray Sy:;:.tem Tro.nsit Com;p~ We're . -#'.. . •. '. ' . 

, cxp~r1cncod. ',men with long service with. the ros;pe.ctive CO:::lpUw.e,g • . , .. , , 

No,:!c ot ~hom h~d been .on du.ty ·over th.e hcurs. prescribed by . ~, ..' .... 

th.e ''Eoilrs 0:[ Service L~W'f and ull had. had the reO'l.l.ired rest 
., ,'.' ~ ., ' . 

.:ger1¢;, coforo r9porting for d.uty on tho dc.te of ,thO acci"dent. 

The m¢tor.man of the S~n Fr~cisco-Sacrumento tr~in .... . . 

he-d been in r$.ilroud service ~nce ]'ebruo.r:.; 1907,. Eo. was. , 

0mploY9d by tho O~klund, Antioch ,and Ea .. stern :'dsilwllY (pre-
'flo • • .~ • • ' ....' , 

decGsso:r: of the Sen ~lrs.ncisc o-Se.crs:aento R~lroe.d Com:p~) 
" ' ". . .. • ~ #I 

on ~ugust 17~ 1918 ~nd. has boen continuously in the emplo~o~t 

Ho hed p£l.SsecI 

all the required. eXEl.tlin.ati.o~s, on tr~.in op~:J;utine ~nd. t1:::.~:tuble 

,r::J.es ,Of. his ,emplopne CO:lp$l!ty. and was ala o .. ,~~~~ie~ .~o . 

o~=~~a.oY9r Key System tracks as evidenced by a certificate . ... , .. . ; .. ...' " . 

so' oert.1!~ng under d.:lte l.'il8"~st 17, 1910. ar:d signed by, Mr. Z. 
<flo ~ ... ,~ 

z .. Thorn.:ton.SU::?onn tendsnt ot tho Key D1 'V'.l s:!i. on ot the now Key 
o '" " _.. "'~ ." 'I " .. 

His person~l record~v0ru3es good . ,.., ~ ,,, ... 
there 'boing :cut 5 domori ts sto.nd:Ulg ag~ns;t hit:. on tl;e discipline 

'. . . . ~ .. . ft. .' . 

:t.:Qco:rd. :,c.s.of Doco~ber Z, .1924. Th0ro~son tor his ~a~l~re to - .'. . ,.." 

res'O.ect tho ce:u,tio'n signcl. at Signal llZ '/I. to ~n extent 
• • , • .' .. .... III., • .' • ... 

... l'or:nitt1nghim.'OO COitl13 to a full stOll before l'a3S1ng Signal. 
... '. .. " " '; '. ' .. , 

108 W is. %lot known an;;: 35' 'ho has, on' tho udvice 'ot his legal 
, , '.. . . .. . ," -,-.' .. "" ., 

counsellor. refused to ~swer .questions his,version of his 
. ' .. '..... ., .. 
failuro to co~ply with tho sDec~~l time tablo rule c~not be 

secured. .It is eVident, ~owover. and without his testimony 
. 

thattho primary cu~sa of the accident was his ta11ure to comply 
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with a rule upon which ho hud beon e~1n0d und of which ho 

:c.~d knowledge • 

.:J):'::INIS~T:ON -O~ O~~·~.ATL1G RW.oZ·S ..:J:[D TD';~ TiJrJolE 
REGUL~Io~rS • 

" 

..uthough· thG .s'U.pervis1o.D: ot all S~n Pruncisco-

S~cra=ento Ra11ro~dtrains is ~~er the ~uri$ai~tion of Ke~ 

Systom,.Tr~nsi t o~~icials. ~nd in fact such trains undo c:~:r:s 

a=o by .the terms ot·the agreemont heretofore referred to Xey" 

Systom .Tre.nsi t tr5.ins whan operat,1ng· between ·tha junction at 

40t?- st=.oet l:l.nd Shafter i:.venuo ,Ollkl~nd, und the'~~ey, ,System 

pier.,- the prope~ sllpervt.s1on by l:ey Syster;l. of!ic~a:ls has.-

n~t .beG~ und is no t now being 'ex~rvised -boyond ,tho' axa.m1l:l.a-

tion thut is.re~uired of San Fr~ncisco-Sacramento e:ploy~as . 
beiorG thoy'e.ro c,ertified tl.sbeing el-igible to ·operate over . . ' 

, " 

tho J::ay Systor: trc.oks. Tr:.:.ins of, the S·t)Jl ·Frllncisco-Sucramento 
, . 

Eai·lroe.d. uro ~ot .sllQ.~ on the ,working t1m<>. table ·of ~b.e .. Z~ 
.... • .... r 

,system Tr$.~~i ~ -C~mpa:l:Y ~d such ti::ll,;rtablas' co.ntaiIl spec1e-l" 

r}lles ·as reg:..:.rd.s oper:lt·ion vvl:lich must· be 'ooserva-a. by San .' .,. 
. . .' . 

3'r~Q·isc·o-So.crumento trainman-us well.a.s ·Key·SY:$te:n T:r~s1t , •. 
... . ~."" . . 

, . 
CO:l~Y GJS)loyeos'. !:oy System Tru.nsi t rul'e,books ~re nOt 

th~to~Dloyeea aro'ex~ected. to. havo ~no~lodgo of Koy System 
Tra:l!si t rules a~~ears' i:r'OI:l. S 'ome ty;p:l;c.~l '!1lles ,which fGllow!-. ... .' .. 

. '~3:ployos. eng(;l.zod in tb.-c movl3:lent o~trtdIl3· 
must ~!ovide themselves with a copyo~' the 
-current timetables· of-all d:-ivisiol:ls ovor ' 
which they ere to o,erate und ~lway3 have" 
Se.::lC with th.:eJ:l ·whoo. 00. d:uty."" " 
'~":ul onrploya-s -whose· &ttties -o,r& prosc.r1ood 
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by these ru1~s will be furnished wi~ a 
cOPY. w~ic~ t~0y will bo re~ired to have 
in their pos£,ess ion at, £1.11 t 1.":10$ while 

, , on sl·~'ty'.", ... , 
" .' ',' 

"'- " 

..;. (lr"~ployas whose dutios ure prescribed 
by tb.eso rule-a must' provido'thor:lsolva,s 'with 
~ copy. 

,~b.e .vlor~ng ,t:f.I:l.ete.ble. of the S~:li':r:al:lcisco-Se.cr~to 3~1-
.' .'. 

:::o,ed (T~ei~ble No:' Z. of:t:ective S1lIlclay., J1.r.;.y 2:5; 1924) 
, ' 

s:ao~"lsS.~hodu.led, t:r~ns ,·oo~eon Oau~nd.., 40th ,t.nd. Shuttor,;, 
. • I' 

~d. ?i~r Tc~1%lr.;.1 as .. '~'lell as intol'mediatc noio..ta. 
iI. ... :. ' ,. .' ... 

No sJ:)ocial . ' 

" illst;;u.ctions e.s t~ oper,ut,ioll ttl. the 'block signul territ~ry 

between S.:ln' :Publo Jiv,onue and. tho Pier T()rminal is' shown e.~ 
. . 

employees ~re, thcretorc dopendont upon... th.e Key, S:is:t;em Tro.z:.s1t 

C'om~~?y1 s w9rkillg .ti:;.et~ble :for such. i!l.str,u:ctiollS. and ,they 
., 

are,not furnished with suc~' timetables. All trains.. 0::, .the , 

Sun. Fr,ancisco-S:;.:.crtlmonto R~i1ro~d ~shoul~ a:ppec.r on a timet,sble 
., •• " • '. ,'" •• ... of' 

" , 

o£ the Key. Syst.em Tr~nsi t cOt:lJtU,ny. as issued for ~ho-.. 40 ... tb. ,.Street 
. .' . 

(or' ?ledmont Line) and. all trc:..inm01l ,oporat:tng San Prcnc1sco-
", '. "r I' ,.' \ " 

Sa~r::u::l.Cllt.o actlroad 'Comp:o:Il:Y trains should have 'ooth' t,ho, KGY 
" .. ,' , 

40th' Street linG, timeta.ble in their possession :s.t ,:S.ll ti::l.es 

when on duty. The timo, s,chedulo. as. al'pe~ing.,1ll':tb.e, "S:ltl., Fran-:-

cisco-S~cr~orLto :i.\~l~o~d. working, schedule 80S, c,o":,eri.:c.g. th~ 

t1m~ ~ctv;ecn 40th o,nd. ShattoI'. ,O~1:~~. ~d. th~' :?,1~r ,~,ermin~l 

shou.ld. be s.b.ow:l as ,:for infor.nation, oc.ly ... and e. sr.e:c1al ,r:o.1,e. 0:: 

i~ctructioll should sp:pea= in su.ch working ~i::eta.ble to the et-, 

!act th~t tra1~en,should be sovernc~ bW the current timetable 

and. bool: o! operating rules, of ,the ~y Syst'em Tr~s1t CcmpaDl" 
, . 

while. oporating o'I'tel: ,the !..ey.SJ'stom Companyls ... traclcs between 
~ , 

, 
40th und Shafter, Oakl~nd, 'and the Koy Syst~ pier terminal. 
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To correct'the cxistine'ecci~ont haza=d,~nd 
, .. 

prevont the rocu.rrurico,o~ a ,futuro accid0nt by'c~1.lsCtl sim11~r 
,'t' , •• 

to .thoso involyed;,n. ,this, C01~i,~ion, t'ne ~Ol~owing recommanda-

t ::'O)lS o.rci'. ::.ad.e : -
" ," 

.. ' ' .... 1. Immod,1s. tely reduce' the speed.~, of ~ll 
-

.tr~ins,or.erat1ng wit~1n uutomatic blocks1gnal 
... w ~.,.. .. ,. • 'r 

li!:li ts between San Publo ,,~ve~ue ~md, the Key',system . ." . .. 

?ior Tcr:::unal tO,a maxit::.um of, twenty:-!ive (25) 

miles "Ccr hour • .. ~ ' . .,.,~. . -
II. lmoedistely issue a,special time t~ble 

rule reouiring all motormen to rod~ce spoed ~t a . .. " " 

"'Jloc.k signcl indicatinS "~aut1o::-1t to So m~Um o~ 

S£tcr with. train under sus:h control th~t a step cay 

be made baiora ~ssing the next s~nal. 

III. , Froaue~t chec~s .to be cade us to com-

" 

>,.. ... '. I e, • • .. .,'1" 

pli~ce by a~l motormen of speed restrictiOns as 
•• ~ " ....' ••• t ... '· • , 

heroin ~ropos0d. , , , 

" 
IV. Time t~bles of Key System Xransit Co~pa:y 

to include sched,1l.los .for ol'eration of Ss.n. Fruncisco-

S~crume~to R~lrocd,'Comp~ny a~rs and trains ~nd such 

expr~ss tr$.ins ot i:ey ::)ys.tem. Tl'susit Co~:pa:ay as 
, .. 

arc no t nOVI shown. Ti:.:o.ctables ot Sc.n Francl:;tco·-

Sacra~0mto Ruilroad Comp~y to ~ow schedules bet-
... , 

ween 40th and Shafter, O~klan~,'~nd 'Key System ?ier 
, .. 
" . , . , 

, . 
Tor~nal ana inte~edi~te ,o1nts as for information 

,only; snd to contain a !oot-note or $,e~al rule to 

the effeat thst the current Key System Transit 
I' I .' .' 

,', 



"' .. ' 

Company's cur::ent til:l.otab,le und:. opertJ.ti.ng· ,rulea 
, , 

.goVi3rn. ,the opor.tl.tion wh.11.eon Zey s:;ita::. ~acu.·. 

V.. It 1.n future 1 t sho:a.l e: be t.ound, de-

si:aole'to incresso speeds in ~uto~~tic block 

sign~ t0rritorybetw&a~ SQn ?aolo ~ve:aue ~nd 

tAe Xey, S~ te:c. ?i e:r: :temineJ.. Do plan ot spacing 

o! uutom~tic "oloc'l~ ,signals 'wi thin-,the a.oov:e, 

torri tOirj ~a.ll bo- -preson tod to·· srid. be ',approved . . ~ . 

,by tl10 3.ui:!:ros.d Commission. such 'l'l~n to tt.11y 

eurO' for tho .. spae.l.ng o:!'tr~ins tIond t¢ consider 

the vcri~'b~e speeds possible by tho ~e: ot both 

San Fr~ncisc o-suc:er..ooto Ru1lro~ and. t:~y S~"S tem 

Trans it equ.ipment.;.·· 

" 


