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r"['hc (}toZsom-.Sacramento Power <Fransmi'ssion. 

Th,• 11tilizalio11 of llu· wat1·1·-pow1•1·of' tl11• ,\111!'l'i1•a11 
J:i v1•1· was first cotH•<)i\'l'd hy th,• lat!' llol'atio Gall's 
l.in•l'11101·1·. 0111· of th•· piotl!'l't'!'i of' th1· Stat1·, who in thl' 
1•al'l.v ·oo.~ was l'1tgagcd i11 the• logging i11d11slt·y. The 
famous Gl'ol'gc•to\\·n l>ividP. i11 whic·h l111• fil'st <li i;c:ovc•1·y 
of' gold i11 ('nlif'ol'11i,t was 111:iclc•, is situated i11 El J>ol'ado 
< ·01111ty, l,PtwP1·11 tlw Middl<· and the 8011th Forks of tlll' 
.\ 11wl'i1·a11 l<in•1·. IL is a disll'id that, i:-; ex1·crdi11gly 
111ou11lai11011s. a11d i,; ht>a vi ly ti111hel'cd with s uga r· and 
.n•llow pi111•s of 1111,,ur·p:u,;~pcJ qualit.,·. a11cl \\'hilc• tloat,ing 
logs down the A111cl'ica11 Riv1·1· f't-0111 this clisit'icL the 

wol'kc•cl 01· 1•v1•11 Pxplol'ecl only dut·ing a f1•w months i11 
the ,re:u·. 111 th1• fiill. when the :;nows hav1• about dis
:tpp<':tt·ed. lh1• l'ainy H1•ason i;cts i11)·1•pl1•nishi111,( thr wa11-
i11:.{ supply from 111C"llccl snows. and thus, bclw1•c•11 tlw 
rains of' wi11t1•1· :111<1 i111• melting S IIOWS of SUlll lll CI', tit(' 

water· s upply has 111•v1'l' hc1•11 known to fail. l'ra<'lil'allv 
all of' thc• <:atd11ne11L a1·1'IL is, 111111·<•ov1•l', of' grn11itc form:;
tio11, su l'liwcd with soi l of va1·yi11g <lc•pt,h:,;. and its h1111-
dl'cds of' d1•1ip rnvi111•s fil1'111 1mturnl sit1•s for the building 
of' i111pou11di11g 1·c~1•1·voi1·H f'o1· i1H:l'Pasi11g tl11• wal1•1· Hllp
ply lo c11orn1ous prnpol'I ions. I II fact , it ltas hc•c·n clc·-

F1<,rt<1-: 1. - 'l'IIE l) .111 .\:-. J, ll t:.lll \\'01ti-s 0 1 T Iii•: F111.~•I\I \\' \Jlo. l( l'11w1-:11 ('11111•.1" , !-111!\\' l ~li :O:t:t"J'III:-. I "" T I H ; J·:.,~I c · ,~,11 .. 

l.11,,i-1;,.1: lllrn ;,. ·1111: , \,11-:uw.1:-. J:1 n :11. 

111•1·1·s!->ily for scl'111·i11g a sli ll walc l' lias i11 fol' l1Jl'at ing log 
l,c,0111 1-1 lo n•<·civc thc• logs lil•1·a111c i111p1·1)HSl'd upon tlH· 
111 ind of' ;\Ir. Li vcn1101·e, who, in I H!ili. as l'rrsi1lcl'l of' I.Ill' 
\ato111a ,vater and i\lini11g ('0111pany, laid the founda
tions for t.hC' present darn . The V:tl'ious fork s of' the 
.\ 1111•1·ica11 Ri v,•1· t·is(• in tl11• i-;i<•1·1·,t \ (•vada ~l01111tains 
within a few 111iles o f' Lake Tahoe, a nd the supply of lite 
l'iver is peculiar in that Lite c·atchment is dcriv<•d from 
11ew sou 1•cps at, a II seasons of the _yC"ar. The period usual 
clscwlte re as the " dry season " is IJl'irlge<l ovei· hy lite 
melt.i11g of' snows in the 111ounlai11s, and so deep is the 
snow in some of' these region<; that. Lhc: country ca 11 he 

l1•rn1i1H:d 1'1·0111 1·a l'!'f11lly 111adr! ~u1·v1•ys that an 1ixp(• tHlit111·1'. 
of' l"ss than tw<·nt y- five dolla rs f)<'I' hors1i-Jllll\'(•1· in tl11• 
1·011str11clio11 of' s uch i111pounding reservoirs will pc:l'll1a-
111•nt.ly ii11·1·1•:uw the flow of' llll' rivl'I' at F olsom lo such an 
1•xtm1l lh,tl it.s 111ini11111111 llow,':af'LPr Uwsc impl'Ov<•111p11ts 
h,tvP hee 11 1•,trri1•d 011! , will c·X<!C<.:cl its pl'l·se11t. 111axim11111 
llow. ,\ 1·011sen·at.iv1: 1:sti111alc of the poi;sihlc pow1'.r 
tint!, c·a11 he dc:velopi:d 1,y this 111 c.rn1-1 .at. Folso111 ii; a 
111i11i111u111 of 15,IJOO h<H'!'iC-power. 

The Folsom \\'ater Power Company, which c·onsiHb 
of' JI. I'. :u1rl ('. E. 1,ivcrlllOl'C, AIIJ!'l'L Gallatin, ,\ .. J. 
Hali;ton, ,w<l' others. s ucceed1•1l to a ll _ the rights of tht· 

t:0J1yrightcd 1&~1.J, hy Id·.,,. I'. Luw .. \11 1<11,;ht s Hl'Hnld. 
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:'\ato111a \\'ah•1· aucl .\f i11i11g Co111pauy in 18, ' I , 11p to 
whic· h ti 111e th(• fo11 11 clati1111H or th1• da111 had lw1•u laid in 
i;olid gr:111 i l • 111:1i;ou 1·y . Intl so 1111u:h <.;api ta I \\'as 1·1:

q II i rl'd to l,11ild a <la111 or sullicicut imliclity 10 withstand 
l111• t• 11 or11to11H Jll'l'HS1t rc•s. t hat , i11 lh1· early part of l88>i. 
a contracL was 1•ulerccl in to with the Stal<: or ('alirur11 i:t. 
\\'h<•rchy t)I(• Sia IP in rel II I'll for a111ph• co1H·l'><H io11s agn!t·cl 
to f11l'll ish to tl w Folso111 \\' at1•1· l 'ow1:1· Co111pa11y :-.111'11 
:·011vict labor as was tH•c·!'ssary to 1·11 la1w• :111cl li11ish tl1B 

1·01111mny 's cla 111 , a 11 d lo fi11ish S1•c•tious I a11cl '.! of 
U,e proposc•cl m 11:tl to t l,e 1<•1·111inaliou of S1·1·lio11 '.! at 
Holihc1·;;· HavitH', lll'a1· llH· low11 of Fllliicrn,. 

The uatu1·1• of Lliu sill· of t he cl:uu is C'lc•al'ly i1Hlit'al1·cl 
in the ac1·0111pa ny iug illustralionH. Jl ig h g ra nite l1l11 II :-; 
coufi1Hi Llw riv1•r Oil 1·it l11• r ~ide fo t· 111auy 111il1•s. allcl 
whtlre th1· cla 111 is 1•1·1•1:l •cl llwy fh l'll1 a natura l point for 
the hllilcliug of s11 ·It a sl n 11'l11 1·1•. T hu cl :t111 has au 
e leva t ion of '.! IO f •ct a lmvc Hl':t lc:V1°I , a nd of I 7,i fl'<'!, 

sc•v•·n i11c:lw-; i11 cl ia1uul1:r ca1·h, the 1· •111ai ui11g 1,wo h:wiug 
a cl iau11•lc•1· of li ve a 11cl one-hai r i11chcs mwh . all hav i11g 
a s troke ,,f Ii"" f'c1:L six inches mcl1. T he cl lJlails of t he 
larger 1·a111s will illll:l1·ale Lho ecmsl1·1wlioll of l.lw !illt a l
lc:r one,: as W<!II. T he: cy lillcl c:1·.-; :L1·1• s1:ve11 an d CJJHJ-half fL:cL 
i11 le11glh with :L11 cxL111·n,LI cli :u 110:e1· of oleve11 inehes, 
a ucl 1•al'i1 has tw11 t n 111 11 i1111s 011 which iL is f'r1•1: Lo osc· il -
1:ate. 0111• or l,J1cs,i tn11111ious is s11lid . wh ilt: the oLhcr is 
lt11n:il with a h tlf-i ueh holo lo n•c·Hivc th u prei;,;u 1·c wat1·1· 
l,y wl1 ie;l1 l111: :1pp,Lra t 11s is opu1·,LLud . Th e• liotto111 c,f tli n 
<·)·lindt•1· ha -; a hc·11 iisphcl'i c,tl cap sc•cu1·c:<l Lo it liy e ig lt L, 
0111• ancl 01H:-fu11l'Lh in ch IJO IL-;. whil u at Lite other 1·1111 
thc·r1· is a Im es;; slu lli n)..( hox Ll1rough \\'h ich t he• ;;hallk of 
tl 11: p i-;Loll p :L-;,;i,.-;. The pi i;Lo 11 i,; s ix inches i11 di:unelcl' 
and s1•v,·11 fi•d ci~ht a 11d one-half inches long , a ncl l it e 
pislo11 h l'.lli i-; a hc1u isplH•1·ir·al 1,rass k nob wi Lit a p rojeut
i 11g st·J'l'\I' , lty wh ich iL is fastened Lo !,Ii • piston. Whe n 
l11 c sh1t tl<'l'S have b1:e11 1·,li sc·d l it • piston is fa;;loned in 

F111n:~: :!.-Tarn lh\l '"" 11 1: \11 1;,.,.1-;s Ill ' THE F"'·""" \\' .\T~:11 l'""' FH ( '""''·' ""• 
I."""'"",.,, TIIE .\ , 11·:Hlf' ,\:S Bl\·1:11. 

auove, ·ac l':IIIICII LO. l l ( ' O Ii la in;; IIIOl'C l lm n :n ,(JI)() c,11hic 
yal'ds o f 111:1so 111·y , wh il • l ite contents o f lh<• hPacl wo1·ks 
is ahout 15,000 cubic y:ll'lls. Th <' gc•ucrnl di111e 11i;ions of 
t he d:1111 :ll'e ;;hown in Figu re 5, from which it will be 
s •en t haL Lh • crest i;; prov ided wit h a ltea vy woo1lcn 
shuUel', J, O f •et, ill length, w hi uh can be rai s!'cl dul'ing 
lh(l low-wa Lel' sea i;on in , 0 <'pto111 her by five hydrnulic 
r:uns, so as to e1·eate :L s tt)l';tge basin f'o 1· cunH1•r vi 11g Lite 
fl ow du1-iug the hours o f light lo:ul when Lite leai;L a n101111 t 
of wa le •· i;; ll!ied. The bai;iu f'or tn l'tl when the s h ult •1· i!i 
l'aised backs up the watel' in t h<' ri ver lot· a cl is ta 1tc·c of' 
about foul' 11,iles, causing :w estimated sto1·age o f J :3 .-
007.105 cubic y,ll'(ls o f water . 'l'he shu l tc1· is ,l lrui;sc•d 
t imber platform l'esting i11 a. mason1·y recess 1·111111i11g 
long itu<liimlly a long the top of Lhe center of lite d :11.11. 
\\'hen rnised . Lite p laLfo1·n1 is 1J1a de tigh t at the e11tls by 
wedge pieces, and at the bottom by mud ap1·011 board;;. 
\ Vhen Jowcl'Cd into Lho 1·ecess it is Jl ,Lt a nd secure from 
damage by t l'ccs a ud logs whiuh 111ay pass ovcl' iL. Three 
of the fi ve hydl'a ulio rams opern l ing the shu tter arc 

pos ition hy 11111a11 -; or ,l lock i11 g p i 11 , 111 ovccl liack :wd li!l'l11 
hy a pi 11io 11 a11d ha 11d ll'h e1·l. 

This hyd raulic 11wthod or op::1·ati 11g th e g-:Ltcs is ;L 
cha l'acL1•ri i;ti l' r1•at111·c: o r th n works of lite co111pa11y, a nd 
Lhm·e :mi in all a l,011 L l hii·Ly s i111i lal' rn1us in diffem11 L 
places . 1110,;L of \\'hid1 a rc o pe rated by hyd r:t11l i1· p1·c~s,11·c. 
,Lt a p1·css11 l' • or 1000 JJC>1 11Hli; 1w1· sq ua re illeh , piped fro 111 
the stale power house 011 the ca nal. , ' 11 0w a,ncl ice :tl'B 
pl'acLicall y 1111k11ow11 al F olso 111 , ,lllcl 0 11 t h is a ccoun t iL 
is possible Lo 11-;e hycli·a 11 lic app,u·atus lha t would prove 
i111 practi ·ahlc in a st•ve1'l' cl ima te. The a pplia nces lot· 
Of!l•t·,tti ng lhu hea<l gales on t,lt e cast, s ide ca1rnl , a 11cl 
which :tl'e illn~t raLed in Fig111·0 Ii. a l'C perha ps t he rnm;t 
nolc ll'ot·Lhy 0f' a ll. The gateways t hey o pcrnte a 1·c s ix
teen f' •ct, by fourteen foot in t he clear, a ncl a l'e p l'ov icle1l \\'ith 
g,tlcs opening to a heigh t or L\\'1~lve feet s ix . inches a hov • 
Lite ;;ill , ;uHI 111ade o f' t hree by twelve inch t imhe 1·s, 
socul'c1l togethe r by s ix bolts fa s tcne<l t hrough tb e111. 
E aC'h g,tlc is attached by link a nd p in to t he lowel' end 
o r a piston s ix inches in d ia metcl', m ade of Wl'oug ht iron 
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Frnnu-: ::.- :-:1:c·rr ,,.). I or T111: E.18T ( '.1x.11. oF r111-: Fo1.Hn 11 \\'\'n:11 l'U1n:u ('11111•,x, , :-:11 nw1xn T111: 
:-T.1T1•: l'01n:11 11111 h E ex '1'111: lli,<r,1x1·,,. 

:11111 shc•a ll1e•<l with hrass. The• hra:...s piston, whi<·h is 
pa<·lwd with <•11L l!'al,hcl', 111ovc•s in a l11·:1ss-li111•d <·as l, irnn 
t·_yli11dP1· or twdvc!- i1wl1 hon• a11cl tltil'Lec11-foot sll'okP, 
dost•d al P:H:lt <•1HI with a sl11fli11g box and g land lo 1·1·
<•f'iv1• lt!'t11p pack ing. 'J'ftp pistons :tl'I! opcratc•cl hy wal<•t· 
1111d1•1· th<: pl'Pss111·n !-.lall'd, wlti1·lt is dl'li vcl'cd lo tlt<J 
t_ylindl'l'S tltrnug h a ltalf-i11ch pip<'. To JJl'Ovidc agains t 
any 1110\'t'IIH!llt or l111: gall's 1,y leakag1• or W:t(('I' in the• 
<·yli11d1•l's. s11ilahll' c·l11•cki11g g1•:t l'S al'c plac·1•d. tl11•1·(• IJ<'ing
l wo s11C'h g<•:Ll'S lo 1':tC'h gat1•, a11cl lhcs1• g,•al's al'e k<'y<•d 
to :L l111·c•c and 011<:-ltalr i11d1 shafl passing Lhrnugh llH· 
l1rn1·k1•t 1,.,. wlticl1 lire cy li11d1•1· is 11101111!1'.d 011 the hulk-

8tal<' is 11s i11g ahoul XOO ho1·s<•- pow<••· or I.he pnw<••· avail
hie fro111 Lh is d l'OJ). Hoc·! ion I is cu I 11111<·h or the way 
into solitl grnnitl' C' lifls, and the rnck taken LIH' l'l'ft·om 
was al111os l. 1•nli1· , Jy us<•cl in the co11s ln1C'Lio11 of tho <hu11 
ancl hcaclwo1·kH 011 thl' !':IHI. Hide and i11 Lho building or 
tire• h c•a,·y 11rnson1·y w:111 ,ril-(hL lc<'L wi<l<' on 1.hc• lop, from 
fifl<'l'll lo Lh il'ly f1•1•l wide• :ti. l111• has1•, and in i-,mup 11l ,1<·c•H 
as high aH lhil'ly fi•el. This wall , wliidt is llllill 011 l11e• 
l){'d rnck , fol'tll H Lill' 01111•1· lia11 k of I hi' <•,wal. 'l'h<• H<'C'· 
lio11 is pl'ovidc·cl with filul' s,tnd gal1•,-, :L11d iH ahout '..WOO 
fl•c•L in lc•nglh. 

:-i<•clion 2 is co11sk111·tl'cl with an outsid1• hank of 

Fri:1111-: I.-Hor:111:11:-,' fl 11·1x1-: . )l .11o;rx,: TIii•: lhn~1nx Hr-:Twr-:r:x Sn·n,,x:-. 2 ' " " :: 01· ·i·111·: F111.~,,11 
\\' 1T1m l'11w1:11 ('11111•.,x,•~ ( ',, -.. .,1., :-:1111w1xn 1 1.01; '' "' 111· TIii .\111-:1111 .,, f.1'i1 1:-.11l.111111m 
( '0111•,,, .1:-.11 ·1111: .\,11:1:11 .,x H1n:11 1x TII E B11 r; t ;w,1 ,11 . 

111•:111. A wil•p l'Cljl( ' l'IIIIS f'r!1111 (It!' lop or tit,· gat,· lo 
1•:11·lt or 1111· \\' IH•f'ls. and :t :...pil':tl spl'i1tg i~ rh·l'lt•d :ti ()Ill' 

1•11d to a pl'o_j1•c·ti11g 1•:1:-li11g- 011 tlt1• 1-(1':t l' . and is f:1st,.1wd 
:ti th<· otl11·1· lo :1 hoss 011 lht• c·yl i11cl1•1· lir:1c·k!'I. 

T Iii•: EM-'1' :-IIIE l ' ,\:,.- .\1.. 

Two C"a11:1ls. known as 1111• \\·1•!-. l Sid,· and E:1s l S.d1• 
(':111:1ls, an• Jll'Oj1•ctl'd to co11ti1111P 011 clown the, l'i V<' t' fro111 
lit•· dam . ,\s .n·t the \\',•sl Sick ('a11:1l l1:1s not IH•r·n C'fllt· 
stn11·tc•<l. hut th<• East . ' icl1• Canal is c•ntirc·ly fi11isltC'1l. 
Jt is clivid!'cl into i11l'ec HC·<,tio11s1 tl11· fin;!, of wltic-11 e.x
l •11rls frc,111 th!' clam to a point jus t 1,c low i11<: lil's t 01· 
Stal<' fall. wlwrn a drop or 7.:i:i r,•cit in lc·vel oc,c·111·s , al 
whid1 is lo<·alccl Llw State pow1•1·: ho11sc•. Al p1·Psr•11t tho 

c•:tl'th and l'<lf'k filli111-(, 011 wlii,·h is laicl a lwoacl-gaugn 
l':tilrn:id 11':wk. and at l111· lowc•I' 1•1111 of ilw st1elio11 al'<' 
lc>C'at1•d foul' d<·llp 011tll'I. g-:1t1·s. 1·:tiHc•d a11cl lower<•d hy 
ltydl':t11li1· rn111s. S1•c:ti1>11 '.! is 4/JOIJ f,•rt, 1011g, :11111 it s 
ii111 1·1· s id ll is f;t<·1•d h.\' a IH\:t vy 111:1so111·y wall , a11cl i11 r 
oulC'I' sid<· is prolr•c·ll·d :1;;:ti11!-.l th e l'iv<•t· 1,y l1C':l\'Y rip-

1·:1 ppi11g. 

'l'ltc, tltil'cl S('(:lion was huilt, hy tho Folsom \Vatc1· 
l'ow(•I' ( '011>pa11y. Jt is 111ad<: hy <':tl'lh a11cl l'Oek exc•ava
tions and :111 1•,u·lh l'(ll'k fill , w hich f'ol'lltS Llw outt•I' ha nk 
of lite c::L11al :llld wld c:h , as in Seel.ion 2, e,uTirH the 1·ail
m:td 11':t<·k. The• 01111'1' h:utk is prolecLccl hy l'ip-1·:1p1 ancl 
so111c• pol'lions or tllf' insitl" are faePd with dl'y rnl,1,lc• 
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wa ll. :-iecLio11 :: is :1.:;:J'.J feet 1011g, wl1ic!1 111:tk~-; the tota l 
length of the eanal to he !I/WO feet. 

The East ~iclc Cana l lms a wid th o f s ixty-s ix feet 
al,ove tht) hca,lgatcs. From the hcadgittcs to the State 
fall , 8cction 1 hm; a width of fifty-three feet on t op aml 
fo1·t y -five foet 011 the hotto111. Seetio ns 2 and !l arc 
cac:h lift,y foet wide on t he top antl fo r ty feet wide on the 
ltot tom. They carry water e igh t lcet ,Jeep, ancl with 
s uch a g rade that the wa te r· in t he cana l has a u esti mated 
flow of 104,000 c ubic lcet pc:i- minu te. 

F ou1· sluice or saud galei<, each covering a.n o pe11ing 
live• hy s ix feet t hrough t he wing da m, arc located a t the 
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s ta nce will Im dra wu into 0 11 1: ,,.. tlw otl11•r of the tu1111c l
mo11 t hs a.1ul lie cl ischargccl t hrough t he slu ices into the 
ri ver helow. 

Between Sections 1 nnd 2, nnd immediately ovc1· thl' 
ca,na l , tho State of Cali fo l'lli:L has e rectccl the S liLtfl 
power-house prev iously 1·efcrred to. This is adjo iuing 
t he yiu·d of t he Sta te l'1·ison iuHl is hu ilt of h e:wy granito 
masonry. It has a fl oor a rea o f H ifi hy sixty feet, is 
s ixty lcet high , a ud wi thin it a rc insta llrnl s ix s1wcia l 
c ig l1 ty-scve11-i 11ch L1·ffel t 111·hine wate r whenls wi th ver t i
cal s ha fts, gt•a.re<l through he vclccl pinions to a ho1·i :1.onta l 
shaft overhead. From this shaft power is 11'!li vm·Nl hy 
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m11l of' the <l;un to p1·evcmt. i-:u11l 01· g1·av11l fro111 passing
into t he c;u ial and c:u1si'ng i11j111·y lo tlm ,~•lwels. The bot
tom of' t hese ga tes is e igh t foeL lmlow t.hn ll'VBI o f' t hB 
bottom or t,he c;uml , a nd ;t s l1111·t distance 1'111·Lh1·r down 
the s tream a.11 e igh t-foot witll is l,uilL di l'Cclly across t he 
1•;u1:1,l. Inasmuch as ordin:u·y g;tt cs phu:ed in t he s icln 
o f' t he c;uml would only removB t he g ravel wi t hin ll fo w 
feet o f their cmt r:tncc, three o f' the gat1is ha ve :1 t unnel
like arrangement buil t through the 011 t1:r l,;1nk , t he 
mouths of t hese t unnels covering t he ent ire wid t h 111' 
the ea.1ml. As t he en t rances to t hese t unnels :u·e eigh t 
feet below t he bot tom level o f the eamd, the w,1ter is 
not impeded in its flow thereby, a nd any h,:avy s uh-

rahlc-s ancl liPlting to a hc>a vy iil't of pu111 ps, to :t larg,• 
air co111pr,•sscr . to i,·n lll:tchilws and to 1:l,·ctr i1: lig ht ing
ge11ernto1·s. Thi• a1·1·ang,•111e 11 t a t tlw Sta l•• fa ll is s1ll'h 
tha t t he fl ow of wa t ,•r may he clirec;tcd •:it h .. ,· to t l11: 
whc•c•ls 0 1· t11l'll e1l into Sect.ion 2 ol' t h o .eana l tl1ro11gh 
s icle gat1•s oprn•a iecl hy hy<lra 11lie ra 111s, a ncl in acldi t ion. 
a log 1·h11to 01· hy-pass is p1·ov ided to facilihu e 1111: 
passing of logs down tl11: can11l to th<: saw lllill wh ic·h 
it is proposc•d will he en•etc•d at F olsom. No wa t,·r is 
wasted a.t the Sta te fa ll , but tho 1•11ti rt1 flo w <:011tinn1•s 
passing 0 11 do wn tlw canal. 

At t.hc lowe1· end of Sect ion 2 f'our otl1f' r sand gates 
luwe been placecl , bnt they :u-c 111orc fo r t he purpose of 
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s lack 11.tlct· »ilL ll'ill lit• tlupositctl. 
ht'IICl' wide /01·t•uay,; W('J"e COIi· 
sll'lletcd. IL will now be C'lcar 
that in orclcl' to clt•:111 out th C' Hilt 
it will only he n1•c<'s!i:11·y to <"h<'c•k 
the tl oll' in Oil<' of thP clivisions 
or the fo1·c•l,ny h_y c:lo~ing the whl'l'I 
gat<•s a11cl opc11i11gthc• wast1• gall's, 
thus allowing a s111:11l tlow to tak1• 
place i11 tl1e fon•h:Ly, cll'Oppi11g out 
all s ilt with it. 'l'hc•n tht• wat1•1· 
is again ll'l i11 .a111l Lhl' whc•c>ls lllay 
lw sl:tl't<:<l an<l th<' othPr pal'l of 
t hc1 lin·l'l,ay lllay Im c· l<':Llu·d 011 t. 

F1c:1 ·1t1-: li.- ll \'111t1 1·1.11 · l< .\\IS 01•1•. lc.1T1.xc: 111:.111 1;.,TI•:~ ,,v '1'111•: Fo1.s1111 \\'l'l'Flt 

But one fon•l,ay \\'as 1•0111-
pletc•d II p to t Ill\ l i lllC of the Elc•1·
t ric ( 'a 1·1til':tl , ht•nc•n Lht• p~ant waH 
01n•1·ating lo ouly halfilseapac:ily, 
hul 1,y Odolie1· Is l llH' 1·0111ai11i11g 
fol'1•l1ay will he 1•11lirdy tinis lwd , 
wl11•11 the 1•11til'o plant will hi' pnH•· 
ti cally couq1lt'!P<l. ' l'lw hy<lra11lic· 
p:u·L of the <'q11iplllc11t. was l'u1·-l'11w1rn ('0111•1s,·. 

1·1:li(•ving the ca nal dul'ing stonm; than fo1· cll'al'ing it or 
san,l cfopositH. 'l'IH•y ru·c not , Lhun:fol'e, filled wit.I i t1111-
11cls acl'osi-; the CtLnal. 'l'he 1·ompa11y·s 1·ailrnad c1·w;sl's 
from the oute1· to the innel' hank of tlu· canal on a sub
stantial trnss bri<lg<'. support,-<! hy h<'avy 111aso111·y bul
tl'esscs at the II ppel' <'IHI of SN·t io11 :!. .J 11st, lwlow 
this hl'iclge a tilnli<'J' lioom is 1•xtm11h·d ;11•1·oss th<· 
c·anal lo <lull1•1·t the lo~s into :t l:il'gt• log has i11 t:O \'l' I"· 
i ng St'V<'l'a I ac·1·cs. 

T Ii i' IIYl>l! Al "l.11" l'l.,\ :\'T. 

'I'IH• 1la111 and 1•a11:tl is tl1P p1·op<•l't_y of tl11i Fol
so111 \\'a tP1' l'<l\\' l'I' ('ompa11y, l,11L 1l11• plant :1111111! to 
Iii: dPsc·1·i h1•il is Lhl' propel'l _y of t h1• Sac:r:11111·11l0 J-:l1•1·
tri1· J'OWl'I' and Light ( '0111p:111y. whidt has a1·q11in ·cl 
al l th,• po\1·1•1· l'ights li>r th t• wal1·1· fro111 th1· F>1lso111 
\\':l11•1" l'owPI' Co111pa11y. At th,· l1•r111i11al of 1111• 
c·:1 11:1I a fornlmy, 1,1() fl'<'t long. 100 ti •l'l wit!P and 
lw1•l\'1• fl·I!! il!'P)J has hr>1•11 1•011 s ll'11c·lt•d i11 a 11orth-
11·1•st1•.-ly dil'ec:lion at right a11gl1·s lo tl11· 1·a11al. It is 
di\'id,·cl l1•11gthwis1• by a co11ti1111011s »l11111• wall , 1·<':ll'h 
i11g :tlm1·1• t.111: top or th<· 11':tlt·r :tlld (•Xlt•JHli11g frt,111 
lh1• t·a11al to tht• powel'-ho11s1•, so as lo 111ak1• l'irt11all.1· 
111'0 fon•l,a_ys . Ea1'11 of tl11•st' is again cli vid, ,,I lo11g i
t11dinally 1,y planking which dm·s 110L n ·:1 1"11 to tilt' 
s 111·fac:e or tlu· w:1t1•1·, a nil ga t1•s :11•p plac•f'd at <':t l'h 1•11d 
,,r 1•:11:h fol'(•liay. 

Tliis c:011 s tr11c·lio11 was 1·a1Ti1•cl out l1f'<•:111s,• at r1·1·
tai11 s<•aso11s of llH• y1•a 1· m1JC•h s ilt is hl'ld in s 11;:111•11~io11 
i11 tl1C• wat1·1· of' the .\1111·1·i,·a11 Hil'l·r. <1ll'i11 g to tl11· 
hydra11li<: 111i11i11g c•o11sla11ll.1· ~oi 11g 011 i11 its 11p1w1· 
l,i-a11('l11•s. The ,· .. locity of tlow i11 l111• l'in·l':t11dl'a11al 
is sullic-i cnl to c;u-ry this s ilt along a11d 1111l<!HS it 11·1·1·<: 
i11ten11plt·d it would cause <·onsicll'rahle tl'oulile i11 the 
lurLilw,;. ,\1l n llltage haH tl11•re lo1·c been tak1•11 of l11 e 
fa1:t lhat ll'hcn acha11ncl is widr11ccl o11t soas lo c:aus1• 

11ished hy the S. Mol'g-a11-Smilh 
Ji-011 \Vo1·ks, of York , Pa. , 1111cl1•1· 1·011Lmr·l with the Pnllon 
\Vat cr \V h<•t•I Co111 pany, of 8a11 Frnncisco, and cons ii,;ts of 
four pairs or :llJ-inch J\foCornlick turliines, having a t'tLpa
eity of J ~(jf) l1orse-poll'CI' Paci!, and two or ,\'hich. to
gct hrn· with an 1•x1'.itc•1· turbinn, a1·e illustrated i11 Fig111•p i. 

1---, --

F1,.1 1<1: , .-1'1:,~-ro, i.;s .1:-1> T1·1t111.,t:- Fo1< Two l'srr,- 1s TIit: 
1'11111:1< lf <ll'>, f; tit" 'JIit: :-,:,1('lt ,\\II.ST11 J-:1.H"rlt11· 

1•,.1n:u ,xn f.11.11 ·r C-0,11•.,x\'. 



60 TIIE JOt'R:'\AL OF ELECTRICITY. [Vol. I, ~o. 3. 

Tl11: ,, l11•1·ls rn11 1111d,·r a ht•ad of lifl_y-fi\'f• f;•<'l at :3011 

l'l'Vol11ti1111s I'"'' 111i1111tl'. and a1·I' dir1•l'lly 1•1111111•<·lPd lo 
thl' ar111:1t111·t· slralls of tl11• g-1•111•rato1·,; 1,y in1,mlat1•1l <·oup
li11~s. Thi· inll'I pipr•s :11·1• 1·iglrl fi•1•t i11 dia11H·t!'r. a11<11na1ln 

of fiv1•-<'i~hl lrs-i1 ll'h st1·PI. with do11l,l 1• draf't tu1>C':'. 

F1i:1·1w H.- '1'1 11-: f '.,111rn 11 01 >'I. 01· T111-: ~,1 , "\\t1-:--T11 l-:1.1,;i-rnw 
Pu,,1-:1< ·"'" l.rt , 11'1' ('0,11• .,,r ., ·, Fo1.scn1. 

Each pair of whe<•I,; i,; f111 rli ,;IH•d wi I Ir a s tC>el fl y 
wire •I t1•11 f:·l't in cli:un l' tc•r , ll'<'iglri11:; 10,()IJO JHllllllls, and 
which has :t p<•riplrl'l'al sp1•1•d of !1-1:!,'i 1;•el \H•1· 111in11lc•. 
'l'o pt·ovidr• 1; ,.. 111 1• 1•1•11trif11wil st1·ai11 that s 11 c·l1 a high 
velocity givl's. lrt•a vy st,•1-I t ir·I',; an: s lrn111k 011 to tlw 
1·ims. ' l' lrt• t•xci te r,; :u·1• 1·1111 hy two SJH't• ial wlw1•ls of a 
s i,m lo give tlrnm ll11• Jll'llpt•r sp1•1·cl , wlrielr ar1: also dit·l'eL 
1·nn1H•ct.cd :ts in tlw 1•n-;c of tlr1· larg1•1· wht•l'ls. Tire gov-
1:rno1·s are of th1: F l':l!it:l1-l' i1•a1·cl typt•, Litt· s:1 1111: as arc 
IIHl'tl 011 tlr n 1"'iagant wl11•t"l>', and. lrning l1:1·:1t1•d in 1hc 
f.{P ne1·ato1· 1·00111, at'l' c·o11v1•ni1•11t fu1· ohs1•1·v:llio11 and 
cont rnl. l : 11d t•1· lllf' p1·1•sp11 L l1 •111 prn·a ry 1·011cl it,ions it 
is ll l'Cti8S:ll'y for an alt1:11d:111l to watch Lir e t:1d1 0111t•l1•1· 
and 1·n11lrnl llrn wal1•1· 111:11111:tlly. 

'1'111· wlr1•1•l s :11·1• 111 :tt lt• of plrosphor·-1,romr.1' :incl 
tlrl' work tlrro11g lro11L t•111hnH·1•s tl1<• l:1t1 ·sL and most 
i111p1·0,·t•d p1·:w1i1·n in hydra11li1·s. ' t ht• hydraulic 
(''(lii(lllll'II\ \\' l'ig-lrs IIJll\';ll'd or •lllll ,O(I() Jllllllllls. and 
t lr n pla 111. as a wholl•. is IH'I it•\'t•d to lw I Iii• 11111s t 
ma Hsivt1 a11d JH111·1•1·f11l in 1111' \\'Oriti , \\'illi ti ll' si ng-II' 
1•xcPption of that al riagara. 

'I'll 1-: l'O\\'Ell II Ol 'SE. 

('ouplllll dirN·t lo l'aeh of th1•st\ l't>lll' tul'liinl's. a H 
s t.al11d , tl1rnug h :t Ii 7- lli ind1 s haft litlt-d with in
suhling lla11g1•s, is a 7,'ilJ kilmraU tlrn•t•• plraHt' ( :1•n-
1•1·:d t•:lt•l'lt·ie gl'lll'l'atrn·. ,\l the time of !ht• Electri c 

·ar11ival only two of tl11•s<' ~ •m•1·:1tor:;, as s hown in 
Fig. 10,W<'I'<' in OJ>Pl':ILion. :111d tlrt•st• a1·t• without. douht 
t,hu la rgpst, ti• r<•c-plrasp dy11:u11 os _yl'l con8t 1·ucle1l. 
'l'hrir he ight ii., 8 feel.·~ illl·hPs. l111•y eovc•1· a 1100 1· 
:we:L of' 1 I feet. hy 8 fe<·I ,'I inch t•s. and lhl'ir weig ht is 
:'i7,877 po111Hl8 each. 'l'h t>y arc pro\'i1led with Lll'e11ty
f'our poles, :md delivp1· :1 tl11·1•e phasl' <·111·1·1•111 at, :L pc1·i
odic ity of' sixt.y cyc-1<'8 pp1• Sl'ro11d ,LIi li at a po1C'nti:1l of' 
800 volts. 'l'he s ta tin11 is pl'Ovidl'd wit Ir t \\'O fo111·-pol, 

.jtJ().yoJt cxcill'l'S, h:wing ,l 1·apaei 1_y of ::o k ilowatts caeh, 
and tir e 1•11lil'l· fo11 1· g<•nc1·ator8 111ay IH' cx<'itc<l front 
l'it h1·1· l'X(•ilC'I'. 

Fro111 the• g1•ncrnl111·s lhe c:111Tcnl is led th1·011gh t.111• 
;.i111pl<' swildiing-ho:rrd , Fig. 10, lo lh<' hauk of' Lh<' 81<•p

llJI tr:111sfi,r1111•r,; pl:H·c•d i11 the l 1·:111sf<m1w1· chamber 
011 l111• np1w1· 11001· of' the IH1iJd,'11g. Th 1•s<' arr: of th< · 
large: ai1·-hlasL type ma n11 f'aclu 1·1•1l hy tl w <:1•nf't•:tl 
El11t'l1·ic· ('0111pa11y, :111d 1:a1·lr ha v11 a 1•apa1·it y of' 2(iG 

k i Iowa t ls. J•:,11•lr gt•nc•1·:1 Lor f'l:1•ds a g ro11 p oft Ir 1·1•e such 
t1·a11sli>1'1111•1·,-, 111aki11g a total ntl1·d transf'ol'IIH'r 1·:ql:l
c·i1.v of' :ll,'IIJ kilowatts in the po11·1•1· house. 

<J11ly 1111' dyn:1 111 0 polentials ar<· lm11dl1•d aL lhl' 
statio11 swi ldil,oa rd . which is, :I:' statl'd , <'!i8cntially 
:t8witi-hi11g IJl):trd. Tlietwooulsidt• pa111:ls1;011lrol tl11; 
four g1•111•rato1·.~. and a8 tl,1• hoard is p1•oyid1\1l with 
do11hl1· Sl't!i of IJ118 ha1·s. tire ge11<•1·al111·8 may hn 
co11pl1·d to tlw l'i rl'll ils of' the pole li11t'H as d1•
Hil'l•d. Tl1 t: 1•1•11l1•1· pan c:1 c•o11lai118 the H_y 11 clrroniz
i11g- i11die:1to1· l.t111ps, t,lw excilc1· i11sl1·1111t<\ 11ts and t,l1P, 
111ai11 line s ll'ileh1•s, wh ile ih l• ge1H'ralol' pa1wls. in ad
ditiou to tl11: s wilch<'s, a1·1: 1u·o,·illl'cl wit,it ,L volt
llll'L1•1·, <·111T1•nL in1licato1·, and tl1e us ual p1·ess111·1• 
1·1•g11lato1· ii' <·:t ch s<•t. ' l'he s wit l' lrhoa l'd is of 'l'en-

lll'SSl'<: mal'l,lt·, aud pl'(:Scnls a Vl' l'Y h a ndso111c ap
t '1':\ 1',llll'I' . 

Bot h ll1e pl'i111a1·y :uul 8<'<·01Hl:u·y coil s of a ll slep-up 
ll'a11>'fi>r1111•1·s .11·1• wo1·kcd in parnllHI, laking cul're11t at 
K<)() volts f1·0111 !ht• g-1•1H•t·nton,; and deli,· •l'inu to the 1i11!'8 
at a pole11Lial of 11 ,(Jolll volls. Each gci!l'ralol' is p1·0-
vided \\'ilh a 81·p:1rale and tlistinc:l c il'C'uit fro111 U1 c powc•1· 
l11111s1: lo S:11·ra1111•11to, :wd lh1·y 111ay he wol'kt·d s ing'ly 
01· in parallel , in tlrt: htltcr im;tance a synclrro11is 111 hl'ing' 
!'lfr1·t1·d tl1ro11gh the use of' su itable indicatol's . A8 yPt tlll! 

F11:i·1:1•: !I. 'l'll'o ,w TIIE Fon< ,;;'J- K11 ... 11· 1-rr '1'11111:1•:-1'111~1: 
(; 1-::0 :11 \TOIi>, 1:,; TIIE F111.~o" l'oll' EII ll •H ~1-: . 

trnn8f'ornH'l'8 an• 1·1111 wilhont the air hla:t, hnl as soon as 
tir e load inc1·l•asPs s1111i1;it•ntl y to cause 111al •rial IH·ati11g', 
hoth tire powe1· house at Folsom antl the s 11l ,-statio11 at 
Sac·1·:11111•11to will h<' <'q uippNI with Stul'tcvant hl1,w<•rs. 
m elt OJH•t·ated hy a 2-kilo\\'all inductor 111olo1·. 
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The 111,we1· how;1•, whi\'11 is shown a,t Fig. 8 . i, 
di\"iclccl into 111·a1·tiC'ally fi1111· pa1'ls. The photogrnph 
fro 111 whic·h the aceo111panyi11g ill11st1·atio11 was maclc was 
tak<·n l>l'ful'C wat1'1· was 1"1111 into the tail-1·ac·c•, and al 
prts1•11t Lhc wate1· comes up wit,hin a few inches of the 
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F1, :i-1tE IO.- U1-::o:1uT011 ~ 11T1T11110.1111J ,1'1' TIIE Fo1.sn\l 

1'011"1rn I l un,1,:. 
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a1·d1cs. 'l'ht· tai l-rncc fo1 ·111s l,)11; first, s1•1·tio11 of llll! pow1·1" 
h1111se and the lil'sL slol'y is div idt•cl i11 to two JJOl'iions, 
0111• fo1· lilt' t11rbi111•s and tl1P other fol' the cl1•r;t,r-i1"al ap
par-atus. The t.1·ans li11"111cn; occupy Uw II pJH'I" slol'y, liil'lll
i111{ the fo111·lh pOl"ti<m or the :-tatio11. The H•1·01ulal'i1":
al'c led fro111 the tr·a11sl~11·111 Pr» lo th e pole li111•s out, 
through tw1•lv1• po1·cl' lai11 -lin l'd holc·s i11 the cud of the 
station , 111·otl'cl1•d 1,y a su hstanlial hood. 

TIIE 1'01.1•: I. I XI•;. 

The pol1• li11e litliul,!ly 1•xhil1ils tlw ca1·1· that has 
l11•1• 11 1·xc1·1"ised i11 thP constnu·tion of th1· 1·nli1•p i11 s talla
tio11 . IL is a 1lo11hk li11 e th1·011gho11t , ancl following, as 
it dOl•s, along lite »i cl1•s of th1· countl'y 1·o;td a11d tlu· 8ac-
1·a1111•11to \ ' allt•y raill'oatl, it forn1s an avr-111w of poll';; 
'.!II. I mil,·s in lc11gth and of 1111ifo1"111 co11stn1l'Lio11. Fol'l y
!i)()t p1·1·lcd \\ 'as hingtou tt•dar polt•s of clia111ctc1·s av1•rag
i11g twl'l\'c i11chcs at the lop lo six tt•t•u int:hes at tl11• hull , 
al'e llSPd 1,hr-oug houl lht• countr·y divis ion , hut in t.hc 
city sixty-fooL poles have he1·11 plac;t•d at points of i11tt·1·
seclin11 with olhel' pole lines. The tn111s111issio11 circuits 
1'l'01J<•1·, 01· those ca1Ticel 011 the• co11nl1·y pole lilws, arc 
1;11ppo1·l1·cl 011 la rg1• spedal douhl1•-1ll'llicemt po1·c<'lai11 in
sulators that. have be1·11 ll'sle<l lo withstand a polcnlial 
of~::i.000 volts.\.<.'. '!'lie• poll' lines each s uppo1·t, s ix 
Xo. I H. & 8. ha re coppc1· wires. cffcct.i111-\' ll'a11smii-:sio11 
with an esti ma ted line loss of lc•11 pcl' cent. Four such 
Wil'eH ar-c: canicil by the uppcl' c1·oss a,1·m ,Lnd the two re
maining wi1·es by the remaining cross ar111r;, as clcal'ly 

shown in Fig11l't' 11. The ill11strnlion aboshows that !ht• 
pole's arc• gaiiw1l fo1· Lwo 1·xlra 1·1·oi,:s al'lns, with the inll'll-
1 ion or <1011 hi i 11 g I h<' c·n pal'i ly wlwn 111•<·l':-s.11·y. 'l'hti cl"ol'H 
arnts. wltith .a1·1• hnt<·l'cl with anj.\'11' irnus, an• s<•v1•11 fl'<'l 
i11 h•ugth , having a Hl'dio11 or •I.\ -1- indtcH, a11d llw pol1•s 
a1·c Hel fifty lo the mill', lil'i11g plae·<·1l Hix l't•t•t i11 th<· 
grnun,1. 

Fo1· 111a11y p•a r·s llil' S1111i,:pL 'l'l'll•pho1H• and 'l'l'll'
gl'aph ('umpany OJll'l"all•d a lo11g-disl.1111·1• ll'l<'pho1H• li11l' 
liel w1·1·11 Hac·r·a 1111•11 lo a ntl Folsom. It was of ol'clina 1·.y 
l-\'alva 11ilwtl irn11 1·011stl'llc-lion and g1·0111Hlt•d at t':11·h <•111I. 
hut. as S<H111 as thl' 1111w1•1· trn11s111 is,-io11 li11l's w1•1·1• put in 
0 1,cratio11 l1 1P t1'11•ph o111• 1·i:·c11it hcc:a111t• t1H1•l1•:-s l"r-11111 the• 
i11d11ctio11. Tlw IH'W C'apital '1\•IPplionc a11d Tl'l1•graph 
( '0111pa11y, how1·,·<•1·. whie·h hai-: just, IH•t•11 1•stal1li,;h1•tl 
i11 Sac·1·an11•11to. s1•c:111·1'd th1: pl'i vill'~e• of phwing a lhirtl 
e·1·oss a1·111 011 0110 or tht' poll' li111•:- a di:-t :1111·<· of thii·ty
six ind11's lwlow tl11• low1•st po,1·1•1· li111•. :\'11mlw1· 14 han• 
coppe1· win· is su JIJH11·1e•tl 011 pu1·1·1'la i II k 110l,s foul' f1•t>I 
apa1·t , ancl the win·s al'c t1·:111HJHJH1·<l at l'Vl'1·y fifth poll' . 
('ol11111l1i,L l'<'C:civ1•1·s and e:al'h1J11 tr·a11s111iL11•rs :u·1• 11s!'d , 
and thc· Sl'1·vi1·1• is nol only i-:alisl'ador·y lwt11·1·1•11 Sana-
11w11lo a11cl Folso111. 1111I <·011v1•1"satio11 111ay Im 1•;u'l'i1•d 011 
from Sacrnme•nto lo l'la1•1•1·vi ll 1•, whie·h is lliir·l,y-cight 
rnilt•s hPyo11cl Foli-.0111 , 01· a Lota! dista111·1• or fifty 111il1•s. 

Tiro adual ll'nglh of 1111· 111,11·1•1· l1·a11s111issio11 ,·i1'l:11ilH 
as 111 t·as11 rcd hy lht• poll' lirw is as follows: 

Fl'o 111 the power ho11s1! lo I lie• l'ai I rmul 11<:pol at, 
Folso111 . . . . . .. . .. . . . . . . . . . . . .. . . . .. . . . . . .. .. . . . .. . .. . 1,05H 

Fro111 the Folsom tlt•pot lo !hi' li111its or H,1<•1·a-
111cnlo ................................ ...... . ... .... 102,4:J'..l 

Frn111 the c-ily limits to tire s11 li-slat.io11........ ..... 10,0011 

Total Jpnglh or poll· linP .. ...... . ................ 1 l!l,.J88 

o .. , pral"lie·al ly,'..! 1~ 111 ilt·s. 

+ 

F11:1 · 11i,; 11.- li.11: 111 .E 1'11 J.Jo: 1.,-.i-: '1'11 ,1:-;r, \llh~JO:< ('1111'1 l'J'h 1/1 ' Ill ►: 

:- .ll" Jtl.\1 ► :---ro l-:1.1 .1 11w · l 'owrrn ·"" l.tr,11'1' (',"11• 1:-1. 

TIii•: SI IH,TATIOX. 

The clis lt·il,u t ing statio11 , ai,: 1,hc slc•p-dow11 01· s11l,
s lalio11 of the 8ac;rn111c11lo Ell'ctl'ic l'ow<•I' and Light 
('0111pany iH called, is locatccl 011 the 11orlhwc·1>L cor-
11c1· of Sixth and Jf stree ts, 8acralllc11lo, quite close 
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U, llw l,usiut•ss pol'liou of tow11 . It is :t su list.tntia l 
fin•-p1·oof :-, ll'llclurc, two Hlol'it•s in he ight, with an ail'y 
l,asemc11t. and in addition to tlrn gt•nnntl olli('(:;, of tho 
comp;111y, whi1·h. when t;011q,lctt-tl , will om•upy the fron t 

F1, w1n: 12.--T,n: ~l <rr1111-1;,.;~rn11 ,1r1111 ll,,.,.,, ,~ TIii•: ~1· 11-~T.l'll' " 

OF T Iii•: ~At 'l( ,\\f ESTn J-:1 .1-:t "J'l(I( ' Pow ►:1< ,\\;I) 1.1,i llT 

( '11 ,11•.1 ~\' AT S,11°1(\\ll•:~TII. 

t·or·111•1· pol'Lion, it 1•0.il tti11s lht· motor and gw1crato1· 
1·00111 ( Fig. 12) 011 t lw g1·111111d floor. This roo111 has an 
al'l'a of' :,0 hy 100 foet, i11 the dt:a1·1 and he1·t• am locat!-d 
t.he t.hnit: :{-phase sy11chl'011ous moton; and the v;u·ious 
e lectri!' railway gl'IICl'a· 
to1·s, and a1·c lightiug 
dyn;1111os co111 prisi11g t lie 
phtnt. 

Frnm the pole linl' 
th!' t,nu1s111iHsio11 circuits 
an· lt•d d il·ect to the slt•p· 
clown ll'an!'fol'IIIPI' chai11 -
l,t•1· in the sulJ-Hlalion. 
Only :t t e 111 po I' a I' y 
woodtm a pa 1· t 111 e 11 t , 
which appl•a1·s in the 
col'n ,,. of t.l1e dy11a1110 
1'00 111 ( Fig. 12) is ust•d 
a(, J)l'l'sen t,, as the 1w1·-
111,11u.m L d1:t111be1· h as 
not yet, bt•c11 co111 plcll'd . 
H ern arn located nine 
125-kilowalttypc "A B" 
01· air blast, lnu1sf'o1·mc1·s, 
taking •uer·gy at 10,000 
volts, ancl trnnsf'ol'llling 
down to the var·ious po• 
ten tials 1·cq u i l'cd fol' th u 

I/ 

} 

l)('ing distl'iliuted OV<'l' Urn c·ity 011 a fo11 1·-wi1·c syHtcm con 
sist i11g- of tlll't:e win~s f'o l' t,he t.l1rec-phaso curren t, ancl of 
a fonl'lh OI' 11 e11 trnl wire. Th e i11 ean<kscent ligh ti ng Sl'I'· 

vic1: is 1·,rnd,·1·cd lhrn1 c1xtc,ns ionH made hetwccn eit,Jt pr of 
tl1t• tl11·t•1: wil'es and the 1w11tr;Ll 1 cine cal'C of c:oul'sc be ing 
111ai11t:iinl'll lo keq, t,he c i1·1·uits lmla11ccd wit I.in l'<'HHOtHt· 
l,Ji: li111ils. IJ11t the pOWl)l' se1·vice is 1·end 'l'Ocl frcrn1 tlw 
tl11·1•1:- phas1· wil'i11g wilh1111t l'<'f'el'encc to the neutral i11 
;t11y wa.\'. illotol's 111' la1w: t;:qJacily will 1111do11liLcclly lw 
opt·ratc•;l f'ro111 ;i()()-,·olt th1·ec-phasc wil'ing, whil e the . I:!., 
a11d :1.-,0.volt fo1t!'•Wil'c syst1•111 will lie used for incaqd cs
,.,, 111 li~htiug and s111all n10to1· wol'k. 

Th!' 1-y1ll'hl'ono11s 111oton; 11sccl al'e of the Gc•111•nil 
1-:ll't·I l'ic · ' A F ·, type:, f'ol'rn .\ , and c•ael1 lm\'e a t·apaciLy 
of :no kilowatt s. Th1:Hc 111olo 1·s arc identical in all dc
tnils . Ench ha;, s ixt een poles, and develops :mo hol's1•• 
pow1•1· al :t s1w1•d of 450 l'evolut.ions per· r11i11u te. Thny 
a r c• opc-rntcd at. an E. :\I. F. of iiOO volts, t.he Clll'l'cnt al
l<•l'llating al, a pe riodicity or (iO cycleH. A peculiarity of' 
the pla11L is the fact. th : t the motors arc comwctcd cli-
1·1•t·lly i11 line with the 111:tin shaf'ling lhl'ough fri c tion 
clntchl's. and nil p11lleys on the shafting al'P rl'ic lion pul
l<'ys. Tiu: 111ai11 s lntf'ti11g, incl11tling Lhe motor· shaft s, is 
!JI r,~cL (i inches in length ovel' all , and has a uniforrn 
di;111 wtc•r of Ht'V<·n inches . Its spcl'cl iH, or cou1·se, identi
ca l with that, of' the 111otol':-<, vr· 450 1·cvol11 tions per· mi11-
11Ln, ;wd f't-0111 the shaft are hclted dil'ect: One (; encr·al 
Electl' i!' , •~-polt• '.!110-k i.Jowat t, :;00-vol t mil ll'ay gcnernto1·: 
tll'o Edison t, i- polar. 5()1)-volt rnill\'ay gc•ne1·ato1·s rnte<I al 

100 kilowatlH (•ad1 , an<i one 'l' ho111son-Ho11slon M . I'. !JO. 

-~- -

cliffe l'ent fol'lllH of dis
tribution. Fu;r1rn 13.- - T111-: (' ,11t ll.111~ ,..., T II E ( 'E~T1t.11. E,.~:, .. m1e · R .111.1L\\' ('0)11•.\~,· , ,

0 A1 ·11A)IE~T<1. 

'l'he lal'ge 2!i0-k ilowa tt synch 1·onons motol'H arc .-up 
plied with energy fi-0111 Hix of the niuc 125-ki lowa,Lt tra.nH• 
forn1r.r s, delivel'ing curre nt at 500 volts. Th e r mn:tin
iug tnLnsf'orn1ers step down to 1~5 volts, Ll1e c 111Tc11t 

500-vol t gcncrn.t-or; also thrne Bn1sh arc ligh ti ng Class 

Y dynamos, each having i1 ca,paeity of 100, 2000 can<ll c
power· a1·c lamps, and cu.ch of' which, therefore, has a 
rat •tl output or !J.6 ,imperes at 5000 volts. The approxi-

zarghami
Highlight
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111ate energy rnq11i 1·ed to operate these dymunos at full 
load is I 000 ho1·,;e-powe1·. 

No nove l features lll'C presented in the i;witchboa,1'(1::.-, 
which arc of the usual lire-pl'oof fol'111. 'l'ho sub-statio11 
will eventually contain four distinct boards, the firs t of 
whid1 handles the incandescent l ighting c ircuits of the 
city. Fl'om t.hc i;ccond s witchboard , which is fed with 
:~-phase current at a potential of 500 volts from the t rans
former room, the circuits run through the usua l dev ices 
to the three 250-kilowalt rnoto1·s d esc1·ibecl . The third 
Hwilchhoard will control the variouH railway generators 
and ci rcuits, while the fourth s witchhoard is the stand
ard form of .u·c lig hting boarcl desig ned and manufactured 
hy tho General Electric Company. 

l'O\\'ER co;-s1·~11•T10:-. 

An observation that should he emphasizctl in ;t cle
Hcri ptinn of the Sacrnmcnto Elcct1·ie Power and Light 
( 'ompany·s plant is the fact that [t market for a cons ider
able po1·tion of its output is already cont1·actecl for. 'L'he 
trausmissi<m scheme itself iH, thercfo1·e, a rea lity and not 
a venture, and of its consumers at the present time, the 
Central Elect1·ie Railway Company comprising the en• 
tire Htrcei railway Hystem of the city, is the hu·gcst pu
tl'011 This 1·oad emb1·aces 24.5 miles of a s iuglo trnck 
and 17 miles or double track , a standanl gtiugc of 4 feet 
8~ inchci; hoing use<!. The rails a1·c of combinat ion 
type, weighing fro111 :35 poundi; to 51i pounds !JOI' yanl, 
according to whe ther tl1ey arc uHcd 011 the main thor
oughfares or on branch linN;. 'l 'ho cars uro largely of 
the combination type, ancl t.he practice of cquipt>ing each 
c:u· with a 15 horse-power i;inglo reduction m otor has 
b1:c11 adopted because , 'acramcnto if.; an absolut<·ly level 
city, and t,hc si mple single equipment has been found to 
ho sa tisfacto1·y in eve1·y w·ty. Jkill trnck:; are usccl ex
clusive ly , a,nd in all the :-;ystc111 co111p1·ii-;es thirty-two 
motor cars and t.hrce trni le 1·:,;. 'l' he 111axirnu111 power 1·e-
11uirc<l t.o opemtc t.h c system is 650 hori-;e-pow,w, hut i11 
laying out the s tation ,t surplus of' 250 horsc-pow1•r ha:; 
h1•c•u provided for ex tcrn,ions of' the roacl , ancl the capacity 
available by the railway comvauy fro111 t.hc t1·a11smissio11 
circuits, is therc lorc, !)QIJ ho1·sc-pow<'1·. 

' l' hc ( 'ompa,ny owm; about t.hrce-c111arten; of the block 
hounclecl hy Twenty-eighth , Twenty-ninth , .'\ a nti l\f 
streets, upon t.hn south-cast cornPr of which iH located 
t.he large hrick car-bal'll illui; tl'ated in Fig. 14. 'l'his 
Htructu1·c has a capacity o f' housi ng fi11 ·ty-eigltt cars, a111l 
in addition 1·ontains in the 1·ea1· a we ll-fitted repair i;hop 
operntccl by c lel't9c pow1•1·. Other builclings adjacent. 
contain a, blacksnr ith , ciu·pontcr ,uicl paint s hop, while 
the oflicei; of the g1:11cral manager of' t.ho 1·oad occupy t.hc 
front <'0l'ller portion of the ma in building. 

Tho syi;te111 is we ll p1·ovidcd with features fo1· a t• 
tracliug the pat.ronago of the i111111:-;c111c11t-lovi11g public. 
Ai East. Park, 011 Thirty-first Ht1·ect, the company has 
erected the largci;t tohoggan slide in the State, which is 
operatccl hy a 10 horse-power electric motor run frorn the 
railroad ci1·euit. H c1·c a hotel has been erected, and Lite 
park itself' is a very a ttractive recrea,tion and picnic 
ground, Oak Park, which iH owned by the company, is 

s ituated ou the south-e:u;t, co1·i1c1· of' the city.J im its, and 
he re a re foun1l lawns, gardens and other atlraelioni;, 
among which is an t•xccllcn t danc ing pavilion. Tho 
branch of' tho ra ill'Oacl r eaching Oak Park also 1•xtc11di; 
to the baseball g round, while 011 the 1\J s t1·cct lino is lo
cated tho well-known Huttc r 's Fort with its s11rrou1Hlin,; 
g rounds, and whieh da ily attracts ht1 ndrcd,; of visitors. 

Xcw dema uds for power seen, to be .irising dai ly 
and negotiations a re now in prog1·css wilh the Southern 
Pacific Company fo1· the plac ing of HOO horse power i~1 
motors in the 1·ailroacl shops, which at present a rc opera
ted by steam. 'l'hP.sl'shopscmploy :.tbout 4000 nwn, and 
it is posHihlc that the amoun t of powe1· 1·cq11ircd for t.hc ir 
operation may materially cxcec1l th e figu re 11:u11 c1I. ; 

Sac ri mento is located 011 ,a low, icvcl co1111 t1·y that 
is p1·oteoled from inunda t ions from t.ho Hacramcn to ri ver 
by m eanB of le veeH huil t along its bank. nH :~ result of 
which there iH a c1,nsi1lorable Hec•1rngc of' watt•r henrath 
itH soi l, a nd at presen t this seepage iH collected hy means 
o f' percolation, and pumpctl hack inlo t he ri ver, the 
power for l'llnning tho pump being oht:Lincd from l111• 
c ity wate1·-workH. During the recent Htato Fair, how
ever , the m<lmbcn;of the Cit y Hua rd of 'l'n1Hlccs were so 
impl'Cssed with Lhc e0ic11cy of' opernting cen t.rifugn l 
pumps from i11cluclion mot.or;; that. tlrny h:wu now pass1•cl 
a resolution invi t ing propos:ds for the <>1wmt.i11g of' the 
city pumping Btation hy electricity, and as a rPs ttll of' 
which , it is believed t.h11t t.hc 8;uwa11H111to Electri c- l'ow1•1· 
,tntl Light Corn p:w y will receive t he contrac•t f,,i· cle livc1·
ing severa l hundred ho1·~c- power f,1r tho p111·1H>SCH na m ed. 

Hef'crring tot.ho qucstion which hasbcc•n raised from 
time to time HH Lo tho wu,t.m·-power availahlu f'or use at 
Jt'olso111 , l\fr. II . 'L'. Knight., cons ulting ltyclmul ic: en
g ineer 1'01· the Folsom \Vat.er l'owor Uo111p;uty and who 
has pel'l1aps made nw1·c c:u·cf'ul meas 111·crnent of Lim 
water supply of the ,\ 111c1·ican Rivet· t han any o ther 
per1;011 1 l'Cpo1·ts that the :w,1ilahlc fall below tho power
house from the tail race of' tho plan t. to Lho Amcri<:,Ln 
Rivet· is twenty-six f',iet , while the hc•:td utili ;,;NI hy the 
p1·psent plant ii-; 55 foct. 'L'hii; twenty-Hix-foot. fall ciu1 
he readily util ized , Mr. Knig ht Hlat1•H1 by cons t1·ucting 
ahuut. IOI! foot of' canal from the prcsl'nt t,til nu:o, fifty
live or Hix ty feet in length, t.o cal'l'y tho water fro 111 Lh1• 
proposccl s uppll•n1e:ntary power-house to the ri ve1·. TltP, 
present a1·rnngeme11 ts of' the Hacr.unc11to Elcc:tri c l'ower 
:wd Light Co111vany conto111plato Uw use of o nly about. 
01w-ihird of the capacit.y of t he c,t11al , and ii i; ren111i11in~ 
capacity rnay he 111:tdc available f'o1· :uld itional instaJbL
iions by a comp,u-at.ive ly s mall ouLlay. 

Tho e l<•clrical cq11ip1U ent of' lhc syst1•m of' the S:1c·rn
mc111to Electric Power and J~ight. Co11!)1a1,1y was in :-;btlled 
hy Lhc < :oneral El l•cl1·ic Co111pa11y t.hrough ill" r1•g11l,u· I'll · 

gincoring co1·vs, the work being placed 1111dr r the genr1·:1l 
suvcrvi,;ion of' i\lr .. I. A . Lighthipe. Uh icl' Engineer of' 
t.hc Pacific CoasL ollice, who was a sHist,•cl by >Ir. A . C'. 
J ewett , 8uperin tcndcn t. of' ('011i;trnclio11 at, the power 
hous<•, by 1\fr. B. 0 . Boswell , Supe1·i11t{l11dcnL of Polo 
Line Uonstruction. and hy i\fr. C. < >. Hchaeffur , Supcr
i 11 t emlcn t of' Co11st1 11!;tio11 at the s n b-sta I ion. 

Thi· pritH·i pa l :-: t,wkhold, •r,: ,,f ll11 · ~:ll'rnl1 H•11t11 Ell•<'· 
t ri,· 1'11w1•r a nd Li~h t ( '011I)11111 ~·, as 11'1·1 1 a,-, nf t It,, ( '1·11 tr:il 
l•: lcdri1: l{:iihrny ('u11q,a11.1·1 an· :\l 1•s,-r:-. Alh1·rt (:allati11 , 
Horatio C. Li \'1•n11nn•, <'h:1rl ,•;; 'E . Li\'l·n11,ir<· and otht·r,. 
Tlw 111li1·l'rH of t,)w lir,-t -11:1 11 H·d 1·11r111,rali1111 an• Allwrt 
(:allati11 , l'n•..:idcn t. ; llora tio I'. Li \'1•1·11wrc. 1:c1wral ;\la11-
:1 gc•r, a nd .Joshllll llark<·r, Scn1-t1Lry, anti il is t., till' 
ctl<'l'l-(Y and t·ntc rpri;;1• of t hcsl• gt•11il1·n11·n and ~[ r. 
(; h;ir)c;; K Li \'cn 1111re, that the i11;;tallatio11 of this rt·-

111ark:d1lt: power lran1"111is:-; io11 is due. 




