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IS mmww Hade and entered into this %ed day of
Febrvary, 4. D. 1916, betwson the GEFAT FALLS POVER COUPANY, &
sorporation . organized under ths lawe of the State of afanta_m
party of the flret part, hsrelnafter for cnnvanience ref’er“ed 6
as the Power Company, and ths CHICAGD, MILWAUKEE & ST, P4UL RAIL-
Wa¥ COMPARY o corporatien organized undsr the laws of the Stats
of Wige v‘rfqir for convenlence hersinafter vefarred to as the
Bailway uam;papy, party of the second part, WITNESSETR:

WHERFAS, heretofore, by conmtract of dats Novswber 25,
1912, the above named Power Company and the Chicags, Milwaukee
Poget Gound Ballway Compawy, a corporation orgenized undar the
lawa of the State of Vashington, and the predsseasor in interest
of the Ballway Company, pariy of the sescond pert herets, entersd

inte & certadn contract; and,
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WEEREAS, tha Rallway Gongany, party of the second part
herete, has succesded te the rights of the sald Chicago, Villwaukes
& r‘uget Sound Hailway Company under the said centract, snd has
taken the place of said Puget Sound Railway Company in ard nndar
seid contract; and,

WFEEBEAS, by sald zontract it is agreed that the lipe of
rallwey of said Bailway Compuany between tha statiors of Harlowton
and Dser Lodge, in the Utate of H}cntam}., ghould be eguipped with
apparatus 5o thet the same shogld bs opersiod by electric power
furnished by eaid Yowar Coupany; and

WIFHEAE  under spid contract it was ggreed that irs ssid
Power Conpany should provide the necessery aguipment for measuring
the sald powsr a¢ to ba- dellvered at five poirts on the sald divi~
sior  between Yarlowter and Deer Lodue which said ;.afmts huve been
selected by the said Railwey Cnmrany and agresd upon as followa!
At Twe Dot Jesephine, Fiedmont, Jormoy end Morel; and,

WFEREAS, under said gomtract heretofvro emtered into and
rofarred to, it le provided ameng other things, as follows®

"T¢ is sgreed thet the power hereln ¢ontracied for ahall
e weasured at each agreed polint of delivery by curve-wrlting wett-
meters operated aynchropously and integrating watt-hdur melsrs, or
goch approved lonstruments for the weasurement of elactric mrrem,
as way be agreed upon by ths partiss herete.”

"It ig agresd thai the measuremont of tre said power ghall
st all times be under the control and direction »f the said FPower
Compeny, but that the sald Faliwey Compeny and its duly designated
agen te ahall, at akl Himes, possess the vight to melka f0ll inspec-

tion of the methods emrloved and the instruments and spparatus waed

for vecording such messurements and to nake any tests ¢r examiva

tione whick ney be necsgsary 0 enable the zaid Bailway Company &tm

1t ageots to dstermive the accurscy and relisbllity of mnzﬂ* wae thode
a8 wey be parsuved end guch Instiuments ..ud grrevetes as way bo used

for the rscording and measuring of the slsotels power f,urn,.si;.e;d““‘

In order ¢ carry oot the termes and proyisitns of said
contract of Hovember 295, 1912, and not for the purilse of changlog,
mo&ifvi:g or amsnding ﬂ, ey, Or any provigisn thersof, in any
wey, iz desmed deszirsble 'by ths partiss hersto to p:rvi&a [ 4
%’*-&:"‘*"Mt for the installation end cperstlion of e power limiting
aod irdice Lﬁ.z:g syﬁtm EXY ia@i’qmafﬁsr get m-m
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e The Hallwey Cowpsny shall, at its own nitlal cost
and szponsgs, install, or cause &6 be installed, o power limiting
and indiceting system upom i¢s seld lipe of rellway betwesn maid
stetions of Harlowton and Desr Lodge above mentioned, $he type of

system ¢© to bo installed %o be in genersl sza sutlined In & prope
w7

ezition made by the Senersl Elecirlc Compeny of Schenectady,
Torx, @ the Chicage, Milwankee & D, Paul Fellway Company, 1
date of March 2%, 1915, a copy of which said propossd is attached

herste merked Exhibit 4 apd made a2 part hoerveef,

2, The 221d Fower Compeny and e said BHallwey Compuuy
shall sach besr ope-half the twial cost installed, of guch of the
said epparatus ae is lomted in the Dispetcher's offive of sald

Haliway Company, asd of the cirenit reauired fuor cowmeciing this,
¥ voEpany, gn WU RN /jr"“q JM/

spperstus with suitable local 2300 velt power suppiy. (4¥00¢

3. Each of the partiss hereto shall bear tme-half of tha
gotal cost installed, of the sircult connecting the powsr limiting
and indiceting epperatus in the Dispatcher’s office, with that in
the sub-statione, the cost of this clirénil to lnelude wirs, ip-
sulators, pins, cross-srms and herdwers, and else all lebor »e-
guived for installing this circuit; thiz clreult o sxtend from
the Rallway Compsny’s sub-stabtion at Two Dos, Homtava, to & point
at oy neer Deer Lodge, Montana, and 0 be mn on the Bailway Cose
pany's trolley and feeder pules. _

Y%,  Each party shall bear one-haif the actusl cost installed
of the sub-station apparatus regquired for the pomer inlicetipg
portion of the system, and the Feilwey Compsny shall boar the
petual cost installad, of such additional portions of the sub-
station apparatos az are reguired trly for the power limlting
featore of the system, ..

8, The Pewer Company shall reimburse the Rallwey Coumgpany
in ageordance with the anvosl bille to be fornished by the letier
foy its proporiion of taxes and lnsurance ' chargeabls ¢ $he power
limiting and indicatlng apparstus and nsceszary civeouite, said
charges to be reckonsd om basis of 14% of tha Power Crepany's
propovtion of origlinel invesiment and subsequent additions and
improvemsnts properly chergeable 0 the coat of the plend, @x-
copting the astual ocost of such additiomel portiom of subwiatiown
gpperatus reguired oaly for the power limiting featurs of the
Bye tau.,

£. Pach party shall bear one-half of the charges for wnln-
tamance and éperation of the aysiem and bills therefor ghall ba

" pendersd by the Ballway Company wonthly for the proportion due

from the Fower Company.

Ts The said aprarstue ip2adailed hesveunder 2hall be eperated
by the ewployees of the Hellway Coapany, tuit undey ths sontrel and
divoction 6F the Pewer Coupany sa regarde the measuring and yes
sording featuwss of the systam, eubjecit  howaver, %o inspaciloh

 and teste by the BHailwy Company, as ouilined in contract deted

Hovember 25, 1912, hersinbefors seferved $o.

£, The Hallway Company hereby rsserves fhe pight, upen
reasoneble notice in writing to the Fower Utmpeny, 0 assume
cemplete ownership of the entirs systen to be lnstelled hersunder,
and in case the Bailvwsy Company shall assues such couplete swnere
ship, 1% shall welmburss the Poser Compsuy ln an swount equal &9
its opiginel investument in such system, lese & Proper deprecistion
on such sppesetus. E

IT I3 EXPRESSLY UNDERBTOOD AFD AGBEND, that $his cén-
tract is made and entersd inte for the pusposss of cenvenlently
sarrying out the tetme end provisions of the said contesct of
ants Vovember 25, 1912, herein roferrsd t¢, and m3% for She pwre
pose of changing, wodifying or assnding in any pe tiguiay sy
vorn, fsators oF prowisicn of said coniruct of i -
god 3f there ba, or shonld prove & Y2, &3 ;

wy, betagen ik oonoes
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snd any provision or term of sald centract of Hovenber 2%, 1912,
or any of 4ts terme or provisioms, then the gald comtrect of
Noveuwber 25, 1912, and i%s terme and provieions shall sontrel
and shall be held ¢© sbrogates any swvch tarm oy provielen of this
contract as shall oonflict therawlith.

This contrest shall be and remain in full force and
affect for the same perisd that the sald contract of Hovembar
25, 1912, shall be in force and offect.

It i3 sgreed thet the terms and provisisns of this
semiract shall inars t0 the henafit of, and ite odligations

shall bs bindlog wpon, ths succesagrs end assigne of ths vaspsoe
tive wartiss herato.

IN WITHESS WHEFEDF, the respaciive partiss hereto have
cansed thess prossnts $0 be executed by thely officers, thareunto
duly avthorizaed, the dey sud year heveln Pirst abave eridien.
GHEAT FALLS POWER CURMPANTY,

By  JOHW D, RYAN,
{Seal) - It Pregpident.

hypteny:

YALTER DUTTON,
ite Sacretary.

CHICAGD, MILWATKEF & 87. PAUL RAILWAY COMPARY,

By X, D. SEWALL,
{Baa1} ?igz Freagident,

Lepeatt

£, ®. ADAMS,

a5
£n
PS‘

by saorebtary.

dpproved: .
&y %o P‘ox’m H. Ha Fhl&
Gmm& Holizitor.

8, 4. Goednow.

Fua




C gonsrator set supplying power. The mestar

FXH] BIT A,
POWER LIMITING AKD INDICATING SYSTER PRUOPOSED POR
ROCEY MOUNTAIY ELECTRIPITATION

FOR CHICAGD, MILVWAUKEE & ST. PAUL RY.

This syster wes devaloped o mest veguivemensd that
eguipment suet be provided te indlcate o the train dlspatcher
the total ansunt of power used on his division with some means
by which the mpaxima power conld be putomaticsally limited at
the will of the dlspmicher. The aystenm outlined belew accom-
plishas the following results,

lat. Indleates direct to the train dispatchsr the
to tal nmount of epergy balng deliversd ¥ hisz diglelon at any
natans with permenent record for futurs stody and record.

2nd. Automsticslly limite the amount of power sup-
plied to the division =0 1rat the werxinum peak Load on the syetels
ﬁnrr&t excped a certain pre-dstermined meximum, Thie maxisem
my be crerged sasily apd dirently by the Alepatcher at any
uimm without necassity of nosifving sub atation Gperstira.

3pd. If an sucessive amount of powsr is reguired
near cne sab-station, the veliage of the nearest sub-statlon
iz sutomaticslly mnwermu withont affecting the voltage of the
other pub-sztations, se that the Hotsl load ls sutomstically 4i-
vifded betwesn the nearest sub-siation and the snb-siations on
githar nide,

The syotem conslets of s pllot wirs clrocult connect-
ing in sories all of the suh-atations ard the train dlspatcher's
office. 4 gonstsnt souree of dirsct surrent polentlal is ape~
plied acrees the fwe ende of the pllet wire looy &b the dise
petcher’s cffice, power beling obtalned by weans of & swall mo-
tor generator eaﬁ with voltage held copstant by a volisge re-
guia%%r« he vol tege applied to the pliot wire iz detarminaed
by the lsngth of the dlvision, sise and resistance of the pllot
wire, and mmber of sub-stations, If copper ig unsed for she ple
Lot wire with two-wirs cirenlt or one-wirs wm.a_it witv gronnd
retarn, it lis sstimated that the meximam volt raqulred across
the pilet wire loop will not excesd 1200 v&&as %i?ﬂ,‘ guyrant,

The eguipnent at the 41
& milli-ammeter calibraield
tar, also calibrated in Ellowaile
snd & suitable indlicating &ﬁﬁ%rmmnv* e

of twe .5 kw., 00 volt gonerators comnected in T
ol%s direct commected %o & 2 b.p., 1800 v.p.w., 110 voit induc-
ghon motty., A rvhesstat is inaserted im Ihe pliot wire cirveult in
the dispatensr’s offiss so that the reslsiance of the complete
pilos wire can be adjusted whon necassary to take eers of changs
in tewperature conditlons, The adfestebls resistances ussd with
the wattmsters at feeding-in points fa the eub-etaiion are auld-
mEabtically short cirsuited by means o polarissd rslage as ahown
on drewing M.16TLESE when train dispatcher adjuess the trelley
wirs resistonce. This sdjustment la aocumplished by reversing
currant in the pilet wire br a doubls pole double threw swiltck
*he dispatoher’s office as shown on dvewing Just menjloned.




The wotor gensrator sat, iudiecating and recsrdlng ime
strumente and adjusting rosistance ave somnectsd in ssrise with
the pllat wire cirouit, as shown op drawing M.16748s8,

The equipment for sach sub-siation at which powar is
mapplisd iz exactly the same, the wmaitoeder eguipment being
omitted in the other sub-siatione.

EBach gsub-station, with av incoming power Line, eone
taine a pilot wire rheocetat and coniast meling awmator coomecied
in serlss with the pilet wive clveuit, The smovmt 0¢ rezisiance -
inaorted in the pilot wire by the pilled wirg Fhsogiet 3z counissl-
led by o special contect making 4. €. webinsbar s srrangsd that
roslntance Sg sut oud oy inmerted In @he pllet wiwe slreult g
portionately %0 the alterpating cuvomi fupat. X7 the subsstatinn
losd incremses, resistwnes ls wt out of the '&”m wire which
gcnusas tha ww;t to imersass with corvesptnding Indliestien on
the metors in the dispatoher’s offies. The resistanss ugsd In
gonnegtion with Ghe wattweters iz laserted in series with e pl-
1ot wire at sach of the inceming povsr sub-stations s that tha
total ampere ineresss in the pllot wize due te load iz proportion.
al to the kllowantt input. The system will be 8o wmﬂg@a that abse
amount of current in the pilot wive will net exsaed 1/2 smp., with
maxinvm kilewstt input. .

The ametsrs used as wattmeters in the dlspstober’s of-
fice will have t© bs ¢alibrated foy kilowatts sfter the Inetall-
atien of the apperetus. Thews ammeters will be arrsnged to con-
penaate 20 that the correct power will be indicated or recevdsd
irvespectiive of the voltage weed on the pilot wire. That ig, 47
¢the origimel adjustment ie s¢ arranged as Yo indicste ths correst
povay st 1200 volta, the w@.t‘aga psan be ingresssd oy decrsassd a
seriain saeunt and the meters will s3ill indicate the coresed powse,

The powsr limlting schame fn soymestlon with thae ioe-
dlenting epuipmsnt conaists 27 a gsoniect peling amneber fow
sach svbsbation with 1¢s coll cormedtsd in sevise with the piiot
wirs clirenit a0 that whon the surrent in the pilsy :z;:és's'@ ff»_‘;;’ﬁ'fi-?:@u%ﬁ!’;}
a eertain predeterminsd polas, consact ia xede and rasistang
inperted in the excitor Mwﬂ ¢ supPlyios ozelteiisn 9 the @8-
parvaltely excited direcs ourvend gensraloss by meang Hf 2 moitory
operated ustgtat cluteh vechanlism driving & Theostat almilay %o
that wesd with BE regulators. ®hen contset ie made by the cone
tact weking ammster, the veliage ¢f the sub-slation iz thersby
decrensed and the 4. C. input reduced wnatil the pwmer euwplisd iw
helow the predeterained setting when the moter oparated rheoatas
will be shut down by the coninch meking ammeiter and ac soon ag the
load is decrsased, the contest maklng emmeter will meke contact
on the othar eife and bring the veltege of the sub-sistion bask 5
normal,. 4 secondary current c6ll s used on the contact meking
aamebur suppiisd with currsnt from s direct current shvmb in the
groundad slle of the sub-siation nsin cirenids st that the hsavily
londad sub-gilatione have thaelr voltege decresssd bafore thosa
with light loeds, giving gosd vollege over parts of the eystem not
heomvily loudad, uniess the total 4. C. lmmﬂ* is beyond that covdrped
by the powar mnwma o amsung determined by the train @igpawhm
when the woltage of z;zl}. s the sub-gistisns will be ¢ 743
the ee%al alternsting surrent Ingunt resches She
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The meazlem kiloweds inpud con bu cheuged af iy fims
by the tyain dispetcher by eslsply warylsg the vellazges asress tha
pilot wire which will chenge the manimom pesk load cbisloabise,
Raialing the voltege will dscresvs the mm imum pewar whish 1% i
poosibls to obtalin with the sutematic eppevatus and lowsring the
vol tage will cause the sulematis emppa"emmré 19 rempin insative
until the losd reaches & higher smdunt,




Tha eyeiem ie sutomatlonlly armngsd »0 as to dedunt
the power regensvated. If zome locomotives sre taking power frow
the system mnd Gthers regenesaling power, the indloations on the
metera inm the dispatsher's office will ba the AL forence betwssn

t%ﬁ@ T ,

The sppavetus it is propoeed %o farnish will Se arveog-
sd for indlesting o meximum zllowatt lopnt at zoy incowing lias
point of 7900 or 15000 kv, deponding ¢n the connectlens of the
gurrent transformers. There willl be five incoming 1lins points
- fop the slectrifisation betwesn Ferlowton snd Dger Ladge. There-
fore the symtem San be srranged o indicats a toia) maximem lmput
af 5000 kw, at any ons instant, For the initial iumstallation 1%
is undsretood that twe of the incomirg line points will be previded
for o waximow ivgut of 15000 kw. each and the other thres points
for o maxivom kilowstt input of 7500 kv, assch. The meximum power
indigation poseible on the initiel installation will, tharsfors,
be B2, 500 kw,

The scourgey of the indicstione is affscted by the lovzse
gangs in power indications which lis dsaired. Tor this rescon it
is Qesired that the mexivm possible indlzesion be wmads an low as
poaeible.

e glectrification from Haviowtan i35 Deer Lodgs covers
2 distence of 226.% miles. The ond oub~atatiens will be locsted
at Two Uot and Morvel thes distance Sedwean these twe sub-stations
19 197.3% wmiles, Adding 10% to the distence to nllow for sag and
the sztre smound reguired o go through the sub-sistions and
doubling the esme gives o ¥otal langth of pillot aire of Y34 miles.
It is reconmended that #€ DS wire be ussd, which gives & toial
pilot wire vresistenas of LWLl shwuws at 75 deg. F.

inseameh a5 one side of the pilet wire s contlmmous
from one end of the divisien o the sther without siditionsl re-
sistancs, meter, colls, cntact-making sxoeter coils, ete., 4t 1o
believed that ons wire could be saved by the uae of dasp well
grounds almilar to thess used in several places in IZursps, thareby
entting down the whols wseletenge of the pilet wire clreult appre-
clably, saving in voltage st the dispaicher’s offise and parhape
maiking 1% poesibie Y8 use lwan instsad oF cepPesr wire.

Ty is belleved that it iz desivable %0 segrsgnte ths
2pparstus requirad for power indicsting aod powsr Lindiing.

I only powsr Indicmting is desired, thsra is regalvsd
the fellowing apparelus.

DISPLTCFER'S OFFICE,

1= 1 ko, wmetor gensralee st

Ze 1 kwa. transformars

1~ pilat slrouit adjusting vhesatat

1~ switchbeard s coversd by Spes, S3687-2  itoms
1 %o & ipslusive,

SUBSTATION APFPARATUS

& nilet wire rheostats, one eech fér Morel  Jevmey,

Pisdmont, Jossphine and Twe Dot Sub-Ststiong.

Team 8, Switchvosrd Spee., £3687-3,

Part of the saterisl unuder liew 4, Sebd. Bpec. .
53‘6@?533 sy Follows?

1- spesial polyphass contestnsiliog wedine tey.

2- pingle pols special D, C. civcuit closing Felaye.

1~ double pols polevised relay ‘

le 500100 smp., fova K14 currsnt transfovier.




Xm 2, Swb. Bpse. 670134,
Par 4:2?‘ tker material under item 3 of Subd. Spem
570374 as follows®
1- gpeciel polyphmes contact-tmirirg wattmeter
2= singie pole speclial D. £, sivouit closing relays.
1- double pole polarized relay
ie 50/100 awp. Form E-1V current travnsformer,
Teem 10, Swtd, 5@@@3@ f}G&j"-B

Loom M "
Ieam l%“_ # . *’3(6"3 (ol
Tgem 5, ™ #

if powar Limltivg is desired in sddition o powss
indlcating thave is paguired the fullowlng sdditiomal appersfos,

I e R R 0 A T T b AT e R

7 wmotor opsrated vol tage vemulating shecstats,
one saeh per sub-sistlon,
Igem 7, Swbd. Spec 536£7-B.
Fart of the material under item § of Swhd, Spec.
E3687-3 as follows
i~ speeial B.C. c@n%s&mmim wastar with
KOO0 amp. main negative shunt,
1= D.C. @varl@ad relay.

fgem 9.4, Swbd, Spsc. 63687.B,

Igem 1, " % A70%3.4,

Part of the meterial under item 3, Swbd, Bywe.
6703%<4, as Pollowa®

1o gpesial 1.0, contuct-making simwbsr with
Y000 smp. main aezatlve ghont,
1= D.C. ovaricad relasy,

Ipom 3= Swhd. Spec. GTOR3-A.

1f enly powsr limiting Yo desived, sll of thy appars
tus llsted abovs for both poawer limitiog and poser iodlewting is
ragiived.

If it o desirsd to allocate the cost of the apparatus
for powsr limiting and power indicating, 1% ip bellsved that the
copt of the apraratus 1iated for power Iindlcaiing only sheuld da
squally divided hetween the twe and that the cust of the apPeraive
1isted ae additionsl appesratus required for poewsr limiting should
be charged %0 the power limiting cpet.

Tre following apuaratue ie veguirsd for the elsciwrifica-
tior from Harlowton to Desr Lodge.

DISFATCITR®S OFFICE

ie 3 kw, moior gensratoy moi

2- B0 eyele, 1 kva., 2300-300 V. o8l cooisd
tranaformers .

i~ plilot cliveuit sdiveting woohatad

1= gwitchbosrd tu accordance witn Swbd. Spese.
E3687-8, Igema.l to § “acl, ~

ke


mailto:P?~�lf@.Ctl

SUBSTATION APPARATUS

T= motor cparatsd voltags reguleting rheoshats.

He motor operated pilot wire rhevstats, one emsh.
for Morsl K Janney, Tiedmont, K Josephine
and Twe Dot Sub-stationa

3« switehbosrds in accovdance with Swbd. Proposal
£3687-B, items 7 to 12 dmed. _

3. switchboasds in sccordance with Swbd. Proposal
670%3.4, dtems 1 to 5 imel.

Uoples of switehbonrd gpecifications and wirisg dla-
gm &%m@h@}ﬁo

E, §. JOHNSON
ZSJ A RATLWAY & TRAUEION EWGINMFRING DEPT.

Mareh 2%, 191%.
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SPECIFICATIONS FOR BWITCFEOARD

- FPOR -
CHICACO  MILMAURXYE & 87. PAUL 2¥Y. GOMPLEY,

CHICAGD, L.

L
SPECIFICATION NO. 63687-8

T me ame @y dn (D

The switchbeard insluded in thess apecifications hap

been deeignsd $0 be used in cowmsction with Propossl #66438,

The Coumpany will furnish cus (1} fuse o go with sach

sivgle-pole fuss-holder lugluded in these epecilficatione,

¥aterial of pansls wiil de Metursl Black Slats.

Cnstrumsnts #3311 havs & dull Blagk finisk.

Pansle will e msunted on plpe fremswork.

switches will De provided with serdnolders where
NBCTEHBYY . '

SWITCHEOARD WILL CONTROL:

ERE8T-T

Pilot wire systam Ior power liniting snd indicating
By Lem,

In Pig

1= Induetion Motor- Generater Sek, consleting ofe

patehex's Cffice”

1~ 410 wolt, J-phese Industion Motor, 1 dw., &0 cycle.

2~ 600 vole DC Generators, connsctsd in zerles i
glve 1200 wolt with common connsctipon groundsd.

1= 2300/130 wle, 2 kw., 3 phase 0 cycls transformer.

1= 2300 wolt, 3 phese incoming lize. _

2~ 1200 volt., D¢ limes (3 incomding and 1 cutgeing).

In Bub-Stationg’

i~ 150 vol¢, 3 phase Moy fox dviving Generainr rheo-
stat for sach 6f 4% eub-2dations,

2~ 1200 V. DC lines {incoming and nutgeing) for eack
of b gub-statiens.

i= 210 volt, 3 phese motor for dviving pilst wire rhee~
stats for sach of § wub-stasions, Hovel, Jenney
Pledment .

SWITOFBOARD FILL COWBIST U@

Team Yo,

DIBFATORER'S UFFICR:

1o 1- ingirumant pancl.
o le mptoy generaldr pansl.
2k, i~ TD volteges regulator,
28, 2= DC ligbining arrepters.
au l"‘ ﬁ,ﬂﬁﬁfmmﬁ @nﬁ MEBL
N 3= espuledion fuses snd heslk.
T 3~ dipcounscting ewleches and hoel.
5o 1. 4C lighening arrester
6. 3= ghoks coils.

BUB-BTATIONS ©

danney «» Piadment subeotsiiconm)

1 he Yover switches (1 for sach of 4 substations/.

B, 3. lover ewitehas (1 for each~ Hsrol~ Juvney-
Plgdmont sab-gtations} |

9, 3= ingtrumant pensls (3 auch for Mevele Jamney-
Pladwont eub-station \ '

Sd, i inetrument penel My Bistis Sub-pind )

g, B~ DC iighining szrosters (2 fon mpeh of b guleentian,

11, 3. D Lightning asresters L1 for sach - Moweld,



SPECIFICATIONS JOR SWITCIBOARD .

!-tomrh-s’“_i. One (1) Inutmant p.nel
S ('l‘op section 3] x 16 x 1-=1/2*
Bige (Miadle ¥ 31 x 16z 1-1/2"
(Bottom * 28 x 16 x 1- 1/2"
en 90" nuppartn

EQUIPMEN'I“-':"' - R L i e

1s 1200 volt Curve dming kwo_mcmaer with apoem a.dm-
‘ustable shunt mountsd on front of pansl im,luding '
~8roll attachment, and time marker. :

1- 1200 volt curve dmwmg voltmetcr mounted on fromt ef
panel including rex'on atmehmam ‘time marker, and
resistance. EERE

1= 3 hole plug rack, mm of pa.nalo '

Imulat;ng caps..

Item #2 One (1) Moeor gmxerator panel. ' T
- Capacity- 110 volts, AC 1200 volts DC. 1 kw
{Top seotion 31 x 24 x 1-3/2° .
sue(mddu 31 x 24 x1-1/2 .
i (Bouom " 28 x 20 x 1=1/2W
- oxx 90'° cnppar.,so L=

QUIPMEN’J.’

1- Special D-7 mﬂliu&mmter with insulating cover, ‘ _

1= 750 volt D=7 voltméter with 1500 volt sc&le insulating -
cover and 2 to 1 zmzlt.iplien

l- D.7 mini-amoter for indiceting gm\m& ~

1- handwheel and mounting for fisld rheocetat.

2- S8p DT 100 amp. plug switches with 2 plugs. .

‘2= 1200 volt 1 amp. NE CB fuses with biocks mmmtsd ba.ck
of panel.,

1- TP 87 250 vol¢ 30 emp, D.12 lever switch wuh KE CS
fuses on front of panel.. :
Imulat!ng caps.

Iﬁe_m-#ﬂ“ _ _ ,
1 ne of btackatn for . mounung at’ side of pancla '.

1e spacm Lo} voltaga rogulnoru o
1= condonur nectiom

PR

Ttem #2B:

2. 600 volt Dc aduindmam cen lightnina arreatern (outdoor
type, Cat.. #77160) . _

Ttem #3:  One (1) Yatural Black Slste base, -
E ' witheut mportc L
- --moumzms»

1- Specisl DC indicating kw, ins trument with apecm :
~ adjustable shunt.
(vac; to ‘be meumeé. by purch&ser &t aﬁ@patcher 8.
dosko ..

3~ SP 2500 volt 100 amp ms expulaien f\m ‘bieckﬁ
and holders with fuges on Blue Vermont Marble bases.
. Cato #594163 (t‘er 1neom1ng nne 2300 V. 3 phnw) '

1-=- operaung mook’ Cm;, ?45229




-Itom'.\ #lUA:

| Ic@ #5:'

Item #6:

Ttem #7:
Item #8°

Item #9:

3- SP 2500 volt 300 anp o diswmecﬁ% switc.hos on i
- Blue Vermont ahrblc basee for lightnmg arrestey
 (not mounted) '

1e -f_oot- .Qperat:i_ng ‘;h_ook - Catqf 658!-3-9. i

4. C. Lightning Provestive &

'1~ 3 phase 'I'P Nhltigap gra.ded shunt rooistance tht» -

ning arrester oquipment Cato #1‘#9'{5‘4 for 2}00 volt
incoming line.

.}- 25 _amp_., choke 0011'6 Cdt-n-"‘-76339 Qd-:ot'obl-?bnckét.p : o

_mtus to be Imggnod _the gzggug Sub-_tg&_gp_g

Yo TP ST 250 volt 100 amp D-12 lever switches with .
NE ¢S fuses mounted on front of panel.
(1 for sach of U4 gub-stations, to be mounted en
Local Power Panel) for genemt,or rheae%a% motor
circnita _

3~ TP ST 250 volt 100 amp. D-32 legwsr switches with
NE C8 fuses for mounting on front of pansl for pnot
wire rhecetat motor circuit. . ‘
(1 for each of three su‘b'-smuom Horel, Jar*.“ey,
and Piadmont.) .

Three (3) Smtmmont Pariels (onc sach for %rel
- Janney, and Piedmont Sub-stations) _
' '.l'op section 31 x 16 x 1-1/2"
sm- (Miad1e " 31 x 16z 1-1/2"
(Bottow * 28 =x 16x 1-1/2"
on 90% m‘.ppont’.:. '

gzpmwmp_& | o e
1~= Spechl e contact waking ammter w:l'l;h 1= NOOO amp..

main negative shunt, (shunt not meunted by SWBD.Dspt)

1- DC overlead relay. (not mounted on paml) uud wath
above,

1- 110 volt 5 amp. special pezyphmsa centact mking

wattmeter t¢ be geared by rack or worm, to pilet
-win rheostat (may not be meunted on pam‘l).

2. SP Spocial DC relays circuit cl@wl.ng, exca.ted by
abovo wattmeter contacts. i

1. DP poiarim rela,y in aeriss with 1200 volt M.no with
125 volt separate cxcitauon (for short circni;tmg '
_pilot wire rheesue). 1 e

3 1- 50/100 amp. mm x—lh cnrr«mt t;mncfemr (o bo :

uged in comnection with Powor Ce. s 'l'ramfomn
tor above ntmter)

Imnla ting capc




Ttem FoAs _'_' One (1) Ins_trumem Paml (for Eu-th &mthﬂcm)
TR (mpununnxxszbuv
ﬁha (Miadle * - 31 x 16 x 1-1/2"
(Bottom " 28x 16z 1-1/2"
on Lol mpparts '

1-= speclal DC contact making it with 1- 4000
‘wain negative shunt (ehnnt not moented by Bw'bd.hept. )i

1. DC overload relay (not mounted on Pa.n@l) used With
. above. . ‘ . o

Inmhting ca.ps.
LHTNIN’G Pno'mcmvz ‘ _P‘P

i

Iwm #10“ g 600 volt DC Aluminum cell nghtrxing armstsrm i
{Outdosr type) Cat. #77260. .
' (2 for each of 4 sub-stations, £
Item #11°¢ 5- €0 volt DC Vaouum tube lightning arresterc T
.  {indoor type! (1 for each of 3 sub-stations for
protacting puot wire rhooohta) Cat #11&80‘57.._ :




SPECIFICATIONS FOR jymm'
: _f»roab  '
| CHIC‘GO MILNKUKEE & STa PAUL BAILWAY €O,
| CHICAGO - ILLINOIS. . '
.;sfz:'cizr’qmmﬁ”ma 670334,
'l‘he switchhcard includad in thue apeciﬁeatienc hae been*
dosigned to be used in connection with Proposal #669694 e

. The Compm w111 furnish one (1) fuss to go with each
' iinglenpole msemhoMer 1nc1'uded in thew apeciﬁc&tiemo. o

'hhterial or Panals will be Natural Black Sla_tau
Instruments will have & dull black finish.
- Panels will be mounted on pipe framework.
.Switches will be provided with cardholders whero
- necessary. ‘

" SWITCEBOARD WILL coumox.e'-- |

~Pilot w:&re syseem :or Power Limitmg and Indicating
qyﬁtemo . ) :

- __n_x‘}gh -8 gtiom'”

1 110 volt 3 phase: motor for. driving genemtor rheostats-'

- for each of 3 sub-stations.

2~ 1200V, DC lines (1ncom1ng and outgoing) for sach of
3 sub-nationu ’ _

1= 110 volt 3 phase motor tor driving pnee wire rheoststs' _
for each of 2. snbstationsm (Josephim and Two Dotg) :

SWITCHBOARD WILL CONSIST ow .

Item #1. 3= Lever awitches (1 for each 02 3 mxb-ﬂ%atiom)
2, 2- Lever switches (1 for Josephine and 1 for Two
Dot Sub=-Station) L
3. 2~ Instrument panels (1 for Jcsep‘hine and 1 for 'I‘wo ,
Dot Sub-Stations) '
34, 1~ Ingtrument panel {for Summit Snbmst&tion)
4, 6- DC lightning arresters (2 for sach of 3 oD~
' . stations)
5, 2- DC lightning arresters (1 for Josephins amd 1 for
: Two Dot S-ubwstntiom) By

Ttem #1. 3- TP T 250 volt 100 amp, D-12 lever mncmu wm

' : . NE C8 fuses mounted on front of panel. '
- {1 for each of 3 sub-stations, to be mounted on Local
Power Pa.nel) for generator rheosut mo tor sireuit

Iyem #2. 2. TP sP 250 volt 100 amp D-12 lever switches wim

‘ | NE CS fusss for mounting on front of panel (I for
Jossphine and 1 for Two Dot Snbnnut.!.bns) fOr pitet
wire rhooeht mc%r circuit. _

Teem #3, ‘I’w@ (2) Instrumen" Panels {1 for Jawphine and 3. f&r
: Two Dot Sub-stations) -
(Zop Segtion 31 x 16 % 1»1/2“ L
. 8ize-(Middle ™ 31 x 16 x 3-1/2%
. (Bottom " 28 z 16z 1-1/2"
on 90% gupports.



mailto:3-L@ver.w1tch60

_1- Spacial DC contact mkim ammtor v:ith 1- 406060 amp

..1;

-
-
io

Igem #34°

min mgativq ‘shunt (slmnt not muntcd by Swbd, Dopt.,)' :

DeC cverlaad relay (mt mmmzad on paml) usad with
. : | &h@?ﬁo

110 volt B amp, . Specm polyph&se contact mm.m

.watimeter % be gearsd by rack or worm, to pllet
“wire rheostat (may mot be mounted en ?ml)e

8P Specisl DC relays circuit closing, excited by abow
wattmeter contactso o

- D¢ poiarued relay in series with 1200 volt line with_

125 volt ssparate excitation (for short circulting
pilot wire. rheoout) _ _

50/100 axp. form K1k curront transformer (to be used .

in comocmn with Power Co.! s tramfomon ﬁw abovo
wsttmeter 0" : . o

Inmlatiag cdpda .

One (1) Instrument pamsi (for S'umie Sfub-eswamn)
- (Top section 31 x 16 = 1-1/2%
sue-(umue " 31 x 16 % 3-1/2°
(Bottom " 28 2 16 x 2.1/2%
on 90" supperte

EQUIPMENT:

)

1\-‘

Ttem ih [

Ttem #57 2

Special DC contact meking ameter with 1- 4000 amp .
mein negative shunt (shunt not mounted by Bwbd. Dept.)

DC overload relay (not moma%d on panel) uged with
the abowe..

Inmlu.ting oaju . / B
LIGmxm PROTECTM APPARATUS,

?00 yolt DC alumi.mm cell ltghtnug wrosterl
tdoor typo) Cat, 771600 S |

(2 for mh of 3 sub-—etatiom)

60 volt e va.c\mm tube ligmning aTrestors

(1ndoor f.zpo for protecting pilet wire
rheostat (one for Josephine and one for %we
Dot ﬂubasmtim) Cat. ¥148057.

e




