
Inspection of Gom,par.ath~ ~ost o~rating expfH!56 Ol'J.;r indlfJat\i-j~

that full dies~l o~ra.t1on and electric opl:rntion ""l1th fi:f-./t r..n.:l. new
~lectr-ic (~1) locomotives are about too ~a..I'l;6, t,..,.e fi.I'1:it bein,g $.9220/N3'!1A
c..A"Hi the 5econd being .~ 9'12.3,hnrM. The figu!'fJB CQuJ.d be thrown \dther ~'8J'".,
However, when d«:lpI'l'!c:1atlofi, int@~st arid the 1nc;1~ased cost of 1trl.~c~J1.l.a~OU.lfj

JJo;;er !L""e intl~~OOt t.~e ''If!ctrlc operatiu."1. ("X~g up with a. COl'£t '01:
.... 1'~' Jl\>l......~'...... . \. ~ ~ • . i ""', ""l/M.'"Wtr.< . ".~.l.,,084, ,'".,foUl w'-l"reas t.Kl6 ,-,l.es~u operet on C05it"s ~",O'1 1J."il.2I,U.. 'The lat-tel'
costs ar"e! wry I'tJel 60 t hat in H~ tinal &fialY$l.~, the ~leGtrlc: O~t~ti.or.i

is the most eoonor;Lic!i.l~

Inspection or ooll!.pnrati.ve C'Dst op<llJ1"'ating expenB~ shows (Jpe:t~at.ion

with new electric locomotives {SF-'n to be the most eco.Mi.1!.ical. W'nen
depreciation, intereet. and mifH~el1&'00us pow\Sr ara :L'1.t:roduced ll the P"sent
operation with helpers 1s tb:~ most. economical~ HO~'ever this has the threat
of WCNased locomot,ive repairs as the yea!'13 go 'cry', and does nothing to
tmprove speed over the division. To improve this facto:r~ it is nee.Bgary
to tum to operation with nev loccm.ot:hres on the time fNights and
old locomativea in helper service. This again imPOM8 the threat of iJ.'lr~

CrtHi13ed looomotive repair COS&8 L'1 the future 0 Tr.e ooet <Yi,Jlera.tion vould
appear t.o 00 obtainable with new locomotive~, e:tther vith or \>!"it3out hel~n.,

Furtiwr study might be made of oolpsr operation,. The dieBel opGlr<ltion on
the othar hand. increases to $l"fU~5 per l4lz'"l'M (compared to $1..619 pel' HO!'M
for n\\Ht electric lc.'Comoti:lres) ..

T~ study also indicates that helper oper-a.tlon with the prefl~nt

locomoti~'e asai.gmI'l!3Dt i.B mere eccmoad.caJ.. than non help"!" operation. :In
Ul.is connect:l.on theN are other expanses, Agents, away f1'(}m hoB> detention:,
etc • .'!' that have not bt.~en included in the study"
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ooc,$tar op~ra·~i,ot"> ,.{~~ iuiti-aLly d6veloped to aMbb us t,o
handle a pr95cr-ibed to>'llUlge up Sixteen Mile Can;roo withcut uaing a help(~:r'~

It ~a5 gO (succ~s5f·tll tha.t ,it§ ·(;~Z:::~ "\tas ~xt~l1d.~\id v~";&r ttle full diwiirl.on ¢,d
the Rocky Mouuta:L'1. Later on, on the COB.3t Di.v:15iotl it was developed. to
permit tranafel'" of dlelWl W".ita from Othe]~o to Tacomap for ma.intell&.i."lce"
It is now an accept.ed operatlonand ~ new electric locomotiveB should
come equipped for tnis. type of operetion~

In 1960 the General Elect.ric Company proposed a new
It)comotive havtng the S8l'~ ap'th1d characteri6tic& as the Joe Lccomoti~"

This locomotive is t'iimilar to a die8llJl SD in that it has 6 tracUon motors
and a diesel type cab. It looked lill.:e 8. diesel locomotive except for the
pantograph mounted on the roof"LocomotiYeS of this type, bt.'t with 0*'

4 t.raction motors, haw been in servi.clt on the BA&P ltv. for ee'i<3ra.ly'ears ..
These have been 50 succesd'ul and the Mintenance coat So lo'lit, that thift
type is recommended to the Milwau.k.ca.

In this study we called the new loeomotiVlS the E:F-7 but in
case of 11 future acquisition of' electric pcrwer the too"hole subj~ct sh..?uld be
reviewed~ AJ.!y locomotives purchased should ha.ve control to handle diesf:ll
booster l..U"D.tf:l o

Our depart..'nent of t'ilu:tn.ce and a.ccounting uses a I1f\1ll of
20 yean for diesel and 25 ye~H'8 for electrio locomotives and figures on
these bases were used in the study ~ Life closer to aotua1.ity would be
15 years for dieeellJnd 35 ~a.r8 tor electric locc.<IllOtlves.

A cost (;1! $lt",g»650 ~r advice of our Account:i.ng Depart.\ilfInt.
1~ used in the study.. Today tr£6sa locomotives would cost around $200,000
Sa-CUt<

Our Traction Power Contract permits th" railroad to eonftM;.
to another type of operation provided the new optlration 1s patently
superior to el~ctrlc operation.. On. basis of operating exr.erience and in
n.Elw of the compal'ati '0;''3 oosta as develc~d in thi,~ Gtudy it is dOt'l.bttul.
that the railroad could legally suplXlrt a change from electric to dies~l

on the ba8i5 of ireprovelrent.



!~ t~ C~_ti-u of' :i.ii~~~®ll:z~~~:t~i~rs~ i~·t M'~.;&!t1~lci brip h~{f;;;@@~&17 '$ith@~

to i;DgatiniU$ ~tnt,<l'iJnViIJ® of th~ trol.l;@;y pol",,~ it.ccou:ct of tJ~$ 4l~'JO=.W'Olt,

3i,g11",~1 f,,~®d@r ~Yl'}tem", Olf' tC't'J,nljlfer t.hb lL~ 't© th'2l lll!\95i~;:;;1t l~ \''''©lt~

ll>i~~J~ iiU'ld co~;w~tlol!1 pole:, l1n'it~ fhlg; h:tt\®r ~,'1:V~ w{~lld :hr~l~

P'~'~,(itl~alJ;V ~eon$t),"'I.k."'i;.i{".n ~,t t,l'..at Us~'$ a~~ ~, ~J;wt l;"i'~,'ll~U'>c;r ®~t~t~d!.

~t a mv.U.H.on find Q;~-h&l,r ooll~rw~

It ~,hot11d be poifl'ted but tl::l~t ~11 {S':tq~n£i.e.~ a.l~ pr"Opns;ti~~g.l

t,r;;; 'i>lth~r gro3~ t,on mile~ or l:()cOIT~it,;h~ mJ~3w @J,XCept e;'lbwtatio,lt\ ~
U,,~ 3~~f1:~.o Th@~.g;~ alliJila~~ i.oo~p~M~1f;ft, ©f hwdmefJ~ ~~~tor"i

®"'p&lkll~ {m1}" I'itd.ng a $Ltgh.t ~nu.r~t w:i.t.h fi:i(~®~fil <lr'i\'1!ljf"'~:i~ dn~ to ha®.V
b1JJ~if'&l:'i~e Tr~ mJt. 1"e5ult i~ that 611~~tri.'J~~1., tI~nti~ ct»ri, p1i'!' Ql4:
d®iJ:i~&~@'" '~1.th ir,;Crea~0d tmdXI$e~e FoX' ~rt~"t';';Yl~~ in 1959j1 ~ ~\j;.d

2~869/712 ~Cll'M ~t a, ~eT coat (pf ~,,~J22/~Gr}!. L'l 1962 ~ h~t~.l$d
1 '~" fj'2'.• <:J91,. M,G<fl{ ~ ,,.,A t,~ ii1"'~" ("cfl fIfr :iu',;;; ~,@Bl ""g;'1 ;;." d I:; OJ.,;) IW:tt14,fCF -d'~- Q' ~l""_,,,,,,,,,.. - t'.~'=4 if~!;;':"'; ~Oi", ;,0,1\.__ '>_ (6-<r;eJ~j-i"~~{/ '0

A ooal'f.~.x.li~~ (If tt~ CC$ti'J o! liiff'f!~m:, ~ch~il: @f 'l'..\p$ratioo
b i;i3t)§\:;;ntllil'.! to 8rr:f in"rei'>t~igat~_,;;m c1' ~~ift ~~" .t~ tM ~st

1.mp-ortant factol' i.iii 3ti J 1 _. Erf'ormanc"" £ l.'}'!e t\l~'t~r'1c loeomotblil if;
ide~l tor ~unta.in 1i\fork~ It do tot< not 'ba,ck: a,wq trom. an oveI'load"
On. th~ other ha..",1" the di~t3~l locomotlvUi ~ for il~$ own protec;1:.ioo is'
d~$ign!3d to back away. Thett doesn't hfJlp QpEiratioor; whll!ll'! w.AxpectGid
lo&d~ d~Vi'lop., ~ 00 riwr gr~~; t..h~ moQi!Jm sl$crti,rlc 1~1V'$
'~lll Clompa~ fnvorabl.1 rltb ~v dle~l locollr)tlw" Lint!: 10$86'e do
@:'X:ilSt, buttaJd.l~g all tr1eee 1 al1d aloo ~ubstatiol'i mat,or-g'2!nentor !!.It\;

lOf!.t!ee~ int.o account ~ C~ up with an onrall. electd!'ic~t100 SYiJtem
6iffid"eooy of about 70'f,~ AgaL"'1~t t.hie;", the diesel locomotlw shcms ~

"'- c ~ c f' ~7 t.. '.,rId't!-. .t..LC~l:'tl::lq e~ fl 0 JVP",



In ~~~~f lD. dL~f:tn,:\.t~ ~\m:::Hi,{~lt of eney"g;;i :t~ :t~{ra";lr"0d\

Y.~gardla88 of the typi!l at" l;l1'd!'!>cl:L~ p5!'t\n'm.L"1g the S6]l:"W!CI1>" In t~ C:&iEl~

c1.' locorl!,ot1:~~ th:bs ll.nlt e;:t, th~ rail \fill })6 the S&~ r-~gar'C.Les3 of
thE; ty~'i$ of lOGcr.:roii'\!->a M~,. In further calculatl,;mi:! a>d.jut\t~nts ~m~t

biB ril'.E.d® for the 6:i'nc:tlSooi0~ ~rtinent to the particular t,:lrps of
rAltyti \1ff; po't~~r tLsad t'

In ~~tabliahirJ,g ru~l. ~~I.1d powe if' const,lllt,iptioJi] for ()rro?'at,lo~

(t'~tr:' a pre;jcriJ}6(~, d:tst,:rict 'We ha~ onl,;r orie f:Lgur'9 tJiat £t1,~a.rlS lN~'f"=

tJa,].rlg fUJj that i~ el@etr~cal P\[.'ftitrST conslu~ption &8 ~t6r~~d :U1 (rUT
fjt~b~t;e/~iort3 0 atte~pt i:~ ~dt2 to ~ ~t~~bli~h accux""ata ltlgU1C'eg
on dlJHJel l"ti.>:il con~um.ptJ.cne

Tflr~l th~ Teare el~ctr.rical })O~~r cOnSmJdFVi~,ion dS1ta na5 OO~U

&cc'U~l.lat~~d sCJ tJ.lat 'th.f.~ charact~ristics on '88,ch di\t:Lsion are J):r~tty

L~~.ll (l~v~lop..~~do Th11S ~~ know th~s~t we reqture 33~l§..a3 KWilli at t~~

;!'!;JJ)~t.a,t:l€}n 230o-wolt bUB ©n the Rocky ~101.L1:lta:L"1 Divi,sia:.;u. a.nd 34,0656
KWH ~t, t~h~ 2~YG\J..='~l)lt bu~ or~. th~ Coast Dl%'i'is1,.oo to harldl® }J)OO g~('~,~

ton:

Up t~) 1952 po~:~r was ~t0r·ed at the It)com'Oti'?~ B<J <thai~ r)i~m

ttt;f;'J; data dewtloI!~d ~~p to peri(~d It'it3 a?,a able- to €,'3tabli~h rf."'=
Cergtagt3J ot pow~r l()st, in MG a~t 103f$~S a:nd lin~ drop", V"J~ !trJ.QIW t~

~-1f)fiele:Htc;~ of' th~ loco:t'ttc~tive ~(j thd.t bj~ px"o~~rj~y 8"ppljrirtg th®g~

fa.ctors \fe !\:r~ gb.lf~ to de'V"Glcp the r'£latl,on k;etwesn the 2300=l-""olt
tCWl-X 111:Pt-trt at ~rt)lJ~tation &Z1d th.e .K\~H t!(;t1.1cUJ"r del4'~lo;:~d at
:1\&11 mkcn ~)tt01:"~i.i1g~

apJ.Jl~}r~ing th..tz r~r{jGed.u~~ f'o:e P~W~)ro dt.~trelO}AWlent t.I1fJSe
~tu,dl{~5 .~t! tbJFz t{'Ftal g!"1:JSS t{~n i!dlf3~ c~f traiIL1 atld 1~Jci)il't)t1~8

l:"equlred tc I[~:Y;'le tJ16 bed t.opcna~E: t d~~(iu.cted t,he s.1'iH act~A~til:r

at th~] ~~J!)3tatl{)ils~ a!'~:d &~5i.gn.ed the <:,tlfferu'rlce to the ~JOr1J:

tJ1~~ dle~'3el loc\rjIro)t:tW\5s., "'1"1'2i5 ·¥a..Lt~')· i.e> th~n corrli"'&II;t,ed t~Q

fil~ikl at the F<iilflo to ~1r~~;po'wez'· hou~rs arvi tllef"~ce to gal1or~ of 11.tel
orA th-e basis 0.1: 1 h.on1e~)()~:ff~r b.(jt.~r COflffumulg [,~(Y?5 geJ.lon ~,f ru~~l

~r ra1.1 1.10r55pt)~r hOllr~ ~rh1s latteI~ C()lL~~3 ft'um d,ata,
~\.~pplj.ed, b·y tile A..taSri{:al1. Asgocifltior~ o.:f R(8,11:r~)ad5 foX"' a ln~.onl(Jti,~~l'e

()p8r.at..ing in the il0rtrrwest ~,;ith Uf:5l1al p~f"iocl5 tCLf 5_dl:tng aJ.'"1d. ltght~

load n,ov~ment.~~



'rixil\S Op®R'~t,::l<Jt'!, U0 the !\\~70tBKlit of dl@~\1l1 if'i.~@1 o:U ~qlillilr'=

~d dnri..~g tfil~ ootol"l"l~:1g qcle {, 11?\ '\rc~~_~:>e;; br~ th~dis5:~l ~}IJ-~;r1&~t~ll&;

iil tb~ t~rl... rt~~ E~t~~h ~u'lXb~,l_i®d t~~ tbls i~M~DQ we rnO\f th£\l~

lM this notch too di~~l U;\co:illOtiv'© c©mrU~5 29~4 gallons of' diesel
tu~l ;;:eX' hOllr~ It ia U,'~en only- r.M~CifB~5(UY to dElv~lop the 8..'fiOunt {If'
~mit hours ~p9nt by the (~1$~1 locomoti\l'G~ in d,ynamic braking ,~o

e~t&bluh too fuel (;(m~1Q)iJ. for tJ~~ br.:t.k:lng opsrl!1.tion.. "rhi~ add~d

to UlS motoring fuel gj:w@s us th/i;i t.ot&l f,jlel consumption of t,he
M:$J~l locomotiveiS ~

This method ha.~ been u5i~d tohn::mg.hout tr~ atudy ifR 1a!'riY1.ng
at d1as~l loGomoti~ n~l con~Dnpt_ion~

!" cost f~r gallon of $; ~Oo/ll as 3~;rpplied b,( U~ Depart$nt
or Fin&.nce and Accounting wa~ U3e:d :tn d~~lop:1ng the t;iOlrt, of
di6~1 tuel e


