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T he Folsom-Sacramento Power Fransmission.

The utilization of the water-power of the American
the late Horatio
Livermore, one of the pioneers of the State, who in the
The

famous Georgetown Divide, in which the first discovery

River was lirst conceived by Gates

early 603 was engaged in the logging industry.

of gold in California was made, is situated in El Dorado
County, hetween the Middle and the South Forks of the
American River. It is a district that is exceedingly
mountainous, and is heavily timbered with sugar and
yvellow pines of unsurpassed quality, and while floating

logs down the American River from this district the

worked or even explored only during a few months in
the year,

In the fall, when the snows have about dis-
appeared, the rainy s
ing supply from melted snows, and thus, between the

ason sets in‘replenishing the wan-

raing of winter and the melting snows of summer, the
water supply has never been known to fail.  Practically
all of the catchment area is, moreover, of granite forma-
tion, surfaced with soil of varying depths, and its hun-
dreds of deep ravines form natural sites for the building
of impounding reservoirs for increasing the water sup-

ply to enormous proportions. In fact, it has been de-
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Waren Power CoMpany, SHOWING SECTION | OF THE
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Looking Dows tue Asverican River.

necessity for securing a still water basin for locating log
hooms to receive the logs hecame impressed upon the
mind of Mr. Livermore, who, in 1866, as President of the
Natoma Water and Mining Company, laid the founda-
The

River rise in the Sierra

various forks of the

Nevada Mountains
within a few miles of Lake Tahoe, and the supply of the
river is peculiar in that the catchment is derived from

tions for the present dam,
American

new sources at all seasons of the year. The period usual
elsewhere as the “dry season ” is bridged over by the
melting of snows in the mountains, and so deep is the

snow in some of these regions that the country can be

Copyrighted 1805, hy Gro. P

. Low,

termined from carvefully made surveys that an expenditure
of less than twenty-five dollars per horse-power in the
construction of such impounding reservoirs will perma-
nently increase the flow of the river at Folsom to such an
extent that its minimum flow Tafter these improvements
have been carried out, will exceed its present maximum
flow. A conservative estimate of the possible power
that can be developed by this means at Folsom is a
minimum of 15,000 horse-power.

The Folsom Water Power Company, which consists
of H. P. and (. E. Livermore, Albert Gallatin, A .J.
Ralston, and'others, succeeded to all the rights of the
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Natoma Water and Mining Company in 1881, up to
which time the foundations of the dam had been laid in
solid granite masonry, but so much capital was re-
quired to build a dam of suflicient solidity to withstand
the enormous pressures, that, in the early part of 1885,
a contract was entered into with the State of California,
whereby the State in return for ample concessions agreed
to furnish to the Folsom Water Power Company such
conviet labor as was necessary to enlarge and finish the
company’s dum, and Sections |
the proposed canal to the termination of Section 2 at

to finish

Robbers’” Ravine, near the town of Folsom.

The nature of the site of the dam is elearly indicated
in the accompanying illustrations.  High granite Hlufls
confine the river on either side for many miles, and
where the dam is erected they form a natural point for
The dam
above sea level, and of 175 feet

the building of such a structure. has an

elevation of 210 feet
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seven inches in diameter each, the remaining two having
i dinmeter of five and one-half inches each. all having
The details of the
larger rams will illustrate the construetion of the smal-

a stroke of five feet six inches each,

ler ones as well, The eylinders ave seven and one-half feet
in length, with an external diameter of eleven inches,
and each has two trunnions on which it is free to oscil-
late.
hored with a hall-inch hole to receive the pressure water
The bottom of the
eylinder has a hemispherical cap secured to it by eight,
bolts, while at the other end
there is a brass stufling box through which the shank of

One of these trunnions is solid, while the other is
Ly which the apparatus is operated,

one and one-fourth inch

the piston passes.  The piston is six inches in diameter
and seven feet eight and one-half inches long, and the
piston head isa hemispherical brass knob with a project-
When

the shutters have been raised the piston is fastened in

ing serew, by which it is fastened to the piston.

2.=Tue Dan

IFiaene

awwo Hevn Gares or tie Forsom

Warenr Power CoMrasy,

LookixG ve tug Americas Rivenr,

above Sacramento. It containg more than 37,000 cubic
yards of masonry, while the contents of the head works
is about 15,000 cubic yards. The general dimensions of
the dam are shown in Figure 5, from which it will be
seen that the crest is provided with a heavy wooden
shutter, 180 feet in length, which can be raised during
the low-water season in September by five hydraulic
rams, s0 as to create a storage basin for conserving the
flow during the hours of light load when the least amount
of water is used. The basin formed when the shutter is
raised backs up the water in the river for a distance of
about four miles, causing an estimated storage of 13.-
007,105 ceubic yards of water.
timber platform, resting
longitudinally along the

The shutter is a trussed
in a masonry recess running
top of the center of the dam.
When raised, the platform is made tight at the ends by
wedge pieces, and at the bottom by mud apron hoards.
When lowered into the recess it is {lat and secure [rom
damage by trees and logs which may pass over it.  Three
of the five hydraulic rams operating the shutter are

position by means ol a locking pin, moved back and forth
by a pinion and hand wheel.

This hydraulic method of operating the gates is a
characteristic feature of the works of the company, and
there arve in all about thirty similar rams in different
places. most of which are operated by hydraulie pressure,
at a pressure of 1000 pounds per square inch, piped from
the state power house on the canal.  Snow and ice are
practically unknown at FFolsom, and on this account it
is possible to use hydraulic apparatus that would prove
The appliances for
operating the head gates on the east side canal, and

impracticable in a severe elimate,

which are illustrated in Figure 6. are perhaps the most
noteworthy of all.  The gateways they operate are six-
teen feet by fourteen feet in the elear, and are provided with
gates opening to a height of twelve feet six .inches above
the sill, and made of three by twelve inch timbers,
secured together by six bolts fastened through them.
Ilach gate is attached by link and pin to the lower end
ol a piston six inches in diameter, made of wrought iron
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and sheathed with brass.  The brass piston, which is
packed with eat leather. moves in a brass-lined cast iron
cylinder of twelve-inch bore and thirteen-foot stroke,
cloged at each end with a stufling box and gland to re-
ceive hemp packing,  The pistons are operated by water
under the pressure stated, which is delivered to the
cylinders through a half-inch pipe.  To provide against
any movement of the gates by leakage of water in the
cylinders, suitable checking gears are placed, there heing
two such gears to each gate, and these gears ave keyed
to a three and one-hall inch shaft passing through the
bracket by which the eylinder is mounted on the bulk-

State is using about 800 horse-power of the power avail-
ble from this drop. Section 1 is eut much of the way
into solid granite cliffs, and the rock taken therefrom
was almost entirely used in the construetion of the dam
and headworks on the east side and in the building of
the heavy masonry wall, eight feet wide on the top, from
fifteen to thirty feet wide at the base, and in some places
as high as thirty feet.  This wall, which is built on the
bed rock, forms the outer bank of the canal, The see-
tion is provided with four sand gates, and is about 2000
fect in length.

Section 2 is constructed with an outside bank of

IY1Gene
Warenr Power Company's CANAL, SHOWING
CoMpPaNy AND THE AMERICAN RIvER IN THE

head, A wire rope runs from the top of the guate to

each of the wheels, and a spiral spring is viveted at one
end to a projecting easting on the gear, and js fastened
at the other to a hoss on the eylinder hracket.
THE EAST SIDE CANAL.
Two canals, known as the West Side and East Sode
Canals, are projected to continue on down the viver from
As yet the West Side Canal has not been con-

structed, but the East Side Canal is entirely linished.

the dam.

It is divided into three sections, the first ol which ex-
tends from the dam to a point just below the first or
State fall, where a drop of 7.33 feet in level occurs, at
which is located the State power-house. At present the

| —TRonners’ Ravise, MarkisG g Divistos Berweey Secrtions 2 axn 35
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carth and rock filling, on which is laid a broad-gauge
railroad track, and at the lower end of the seetion are
located four deep outlet gates. raised and lowered by
hydraulie rams.  Scetion 2 is 4000 feet long, and its
inner side is faced by a heavy magonrvy wall, and the
outer side is protected against the river by heavy rip-
rapping.

The third section was built by the Folsom Water
Power Company. It is made by earth and rock exeava-
tions and an earth rock fill, which forms the outer bank
of the eanal and which, as in Section 2, carries the rail-
road track. The outer bank is protected by rip-rap, and
some portions of the inside are faced with dry rubble
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wall.  Section 3 is 3590 feet long, which makes the total
length of the canal to be 9,500 feet.

The East Side Canal has a width of sixty-six feet
above the headgates.  From the headgates to the State
fall, Section 1 has a width of fifty-three feet on top and
forty-five feet on the bottom. Sections 2 and 3 are
each fifty feet wide on the top and forty feet wide on the
hottom. They carry water eight feet deep, and with
such a grade that the water in the canal has an estimated
flow of 104,000 cubic feet per minute.

Four sluice or sand gates, each covering an opening
five by six feet through the wing dam, are located at the
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end of the dam to prevent sand or gmvt-l from passing
into the canal and causing injury to the wheels.  The bot-
tom of these gates is eight feet below the level of the
bottom of the canal, and a short distance further down
the stream an eight-foot wall is built dirceetly across the
canal.  Inasmuch as ordinary gates placed in the side
of the canal would only remove the gravel within a few
feet of their entrance, three of the gates have a tunnel-
like arrangement built through the outer bank, the
mouths of these tunnels covering the entire width of
the canal, As the entrances to these tunnels are eight
feet below the bottom level of the canal, the water is
not impeded in its flow thereby, and any heavy sub-
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stance will be drawn into one or the other of the tunnel-
mouths and he discharged through the sluices into the
river below.

Jetween Sections 1 and 2, and immediately over the
canal, the State of California has erected the State
power-house previously referred to. This is adjoining
the yard of the State Prison and is built of heavy granite
masonry. It has a floor area of 166 by sixty feet, is

sixty feet high, and within it are installed six special
eighty-seven-inch Leffel turbine water wheels with verti-
cal shafts, geared through beveled pinions to a horizontal
shaft overhead.

From this shaft power is delivered by
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ables and belting to a heavy set of pumps, to a large
air compresser, to ice machines and to electrie lighting
generators..  The arrangement at the State fall is such
that the flow of water may be directed either to the
wheels or turned into Section 2 of the .canal through
side gates operated by hydraulie rams, and in addition.
a log chute or by-pass is provided to facilitate the
passing of logs down the canal to the saw mill which
it is proposed will be erected at Folsom. No water is
wasted at the State fall, but the entire flow continues
passing on down the canal.

At the lower end of Section 2 four other sand gates
have been placed, but they are more for the purpose of
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slack water silt will be deposited,
g BT K el B henee wide forebays were con-
structed. Tt will now be clear
that in order to clean out the silt
it will only be necessary to check

¥

the flow in one of the divisions
of the forebay by closing the wheel
gates and opening the waste gates,
thus allowing a small flow to take
place in the forebay, dropping out
all silt with it.  Then the water
is again let in, and the wheels may
be started and the other part of
the forebay may be cleaned out,

But one forebay was com-
pleted up to the time of the Ilec-
tric Carnival, henee the plant was
operating to only half its capacity,
but by October Ist the remaining
forebay will be entirely finished,
T M Ve when the entire plant will be prac-
tically completed.  The hydraulie
part of the equipment was fur-
nished by the S. Morgan-Smith
relieving the canal during storms than for clearing it of  Iron Works, of York, Pa., under contract with the Pelton
sand deposits.  They are not, therefore, fitted with tun-  Water Wheel Company, of San Francisco, and consists of

Iigene Go—Ivoravnie Ravs Overarning Hean Gares or 1k Forsosn Warek
Power CoMeasy.

nels across the canal.  The company’s railroad crosses — four pairs of 30-inch MeCormick turbines, having a eapa-
from the outer to the inner bank of the canal on a sub-  city of 1260 horse-power each, and two of which, to-
stantial truss bridge, supported by heavy masonry hut-  gether with an exciter turbine, are illustrated in Figure 7.
tresses at the upper end of Section 3.  Just below
this bridge a timber boom is extended across the
canal to deflect the logs into a large log hasin cover-

ing several acres. F.

THCG HYDRAULIC PLANT.

The dam and canal is the property of the FFol-
som Water Power Company, but the plant about to
be deseribed is the property of the Sacramento Llec-
tric Power and Light Company. which has acquired
all the power rights for the water from the Folsom
Water Power Company. At the terminal of the
canal o forebay, 150 feet long, 100 feet wide and
twelve feet deep has heen construeted in a north-
westerly direction at vight angles to the eanal, It is
divided lengthwise by a continuous stone wall, reach-
ing above the top of the water and extending from
the canal to the power-house, so as to make virtnally
two forebays,  Each of these is again divided longi-
tudinally by planking which does not reach to the
surface of the water, and gates arve placed at each end
ol each fm'ulm_\',

This construction was earried out heeause at cor-
tain seasons of the year much silt is held in suspension
in the water of the American River, owing to the
hydranlic mining constantly going on in its upper
branches, The velocity of flow in the riverand canal
is suflicient to carry this silt along, and unless it were
interrupted it would cause considerable trouble in the G TP s Tora AN C s ror T R e

turbines.  Advantage has therefore been taken of the Power Hovse or 1HE Sacravesto Ereerie
fact that when a channel is widened out soas to cause Power axn LiGnr Coswpasy.
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The wheels ran undera head of fifty-live feet at 300
revolutions per minute, and are direetly connected to
the armature shafts of the generators by insulated coup-
lings., The inlet pipes are cight feet in diameter, and made

of five-ciehths-ineh steel, with double dealt tuhes,

IFicenre 8.—Tue Powenr Hovse or rie Sacrasesto Frecrric

Power axp Licirr Comeasy at Forsos,

Iach pair of wheels is furnished with a steel fly-
wheel ten feet in diameter, weighing 10,000 pounds, and
which has a peripheral speed of 9425 feet per minute.
To provide for the centrifugal strain that such a high
velocity gives, heavy steel tires are shrunk on to the
rims.  The exciters are run by two special wheels of a
size Lo give them the proper speed, which are also direct
connected as in the ease of the larger wheels, The gov-
crnors are of the Feasch-Pieard type, the same as are
used on the Niagara wheels, and, bheing leeated in the
generator room, are convenient for observation and
control.  Under the present temporary conditions it
is necessary for an attendant to wateh the tachometer
and control the water manually.

The wheels are made of phosphor-bronze and
the work throughout embraces the latest and most
hydraulics.

improved The hydraulic

equipment weighs upward ol 400,000 pounds, and

practice in

the plant, as a whole, is helieved to be the most
massive and powerful in the world, with the single
exception of that at Niagara,

THE POWER  HOUSE.

Coupled diveet to each of these four turbines, as
stated, through a 6 7-16 inch shaft fitted with in-
sulating flanges, is a 750 kilowatt three-phase Gen-
At the time of the Eleetrie

Carnival only two of these generators, as shown in

eral Eleetrie generator,

IFig. 10,were in operation, and these are without doubt

the largest three-phase dynamos  yet constructed.
Their height is 8 feet 8} inches, they cover a floor
area of 11 feet by 8 feet S inches, and their weight is
57,877 pounds each. They arve provided with twenty-
four poles, and deliver a three phase current at a peri-
odicity of sixty eyeles per second and at a potential of

800 volts.  The station is provided with two four-pole
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H00-volt exciters, having a capacity ol 30 kilowatts cach,
and the entire four generators may be excited from
cither exciter.
IF'rom the generators the current is led through the
simple switching-board, Fig. 10, to the bank of the step-
up transformers placed in the transformer chamber
on the upper floor of the building.  These are of the
large air-blast type manufactured by the General
Electrie Company, and ecach have a eapacity ol 265
kilowatts, ach generator feeds a group of three such
transformers, making a total rated transformer capi-
city of 3180 kilowatts in the power house,

Only the dynamo potentials are handled at the
station switehboard, which is, as stated, essentially
a switching board. The two outside panels control the
four generators, and as the board is provided with
double sets of bus bars, the generators may be
coupled to the cirenits of the pole lines as de-
The

ing indicator Jamps, the exciter instruments and the

sired. center panel contains the synchroniz-
main line switches, while the generator panels, in ad-
dition to the switches, are provided with o volt-
the usunal
The switchboard is of Ten-
very

meter, current indicator, and pressure

regulator in each set.
nessee marble, and  presents a handsome ap-
pearance,

Joth the primary and secondary coils of all step-up
transformers are worked in parallel, taking current at
S00 volts from the generators and delivering to the lines
al a potential of 11,000 volts.  Each generator is pro-
vided with a separate and distinet cirenit from the power
house to Sacramento, and they may be worked singly
or in parallel, in the latter instanee a synchronism heing

clfected through the use of suitable indicators, As yet the

Two or e Forr 750-Kicowarrt Turee-1" nase

Fiavee 9.

Giexerators 1x e Forsom Power Hovse,

transformers are run without the air blast, but as soon as
the load increases sufliciently to eause material heating.
both the power house at Folsom and the sub-station at
Sacramento will be equipped with Sturtevant hlowers.
each operated by a 2-kilowatt inductor motor.
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The power house, which is shown at Fig. 8. iz
divided into practically four parts. The photograph
from which the accompanying illustration was made was
taken before water was run into the tail-race, and at
present the water comes up within a few inches of the

IM'orsowm

Frovre 10,-—~GENERATOR SWITCHBOARD AT
Power Hovsg.

THE

arches. The tail-race forms the first section of the power
house and the first story is divided into two portions,
one for the turbines and the other for the electrical ap-
paratus.  The transformers oceupy the upper story, form-
ing the fourth portion of the station. The secondaries
are led from the tansformers to the pole lines out
through twelve poreelain-lined holes in the end of the

station, protected by a substantial hood.

THE POLE  LINE.

The pole line fittingly exhibits the care that has
been exercised in the construction of the entire installa-
tion. It is a double line throughout, and following, as
it does, along the sides of the country road and the Sac-
ramento Valley railroad, it forms an avenue of poles
FForty-
foot peeled Washington cedar poles of diameters averag-

20.4 miles in length and of uniform construetion,

ing twelve inches at the top to sixteen inches at the butt,
are used throughout the country division, but in the
city sixty-foot poles have been placed at points of inter-
section with other pole lines.  T'he transmission circuits
proper, or those carried on the country pole lines, are
supported on large special double-petticoat porcelain in-
sulators that have been tested to withstand a potential
of 25,000 volts A. (. The pole lines each support six
No. 1 B. & 8. bare copper wires, elfecting transmission
with an estimated line loss of ten per cent.  Four such
Wires are carried by the upper cross arm and the two re-
maining wires by the remaining cross arms, as clearly
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shown in Figure 11, The illusteation also shows that the
poles are gained for two extra cross arms, with the inten-
tion of doubling the capacity when necessary. The cross
arms, which are braced with angle irons, are seven feet
in length, having a seetion of 4 x 4 inches, and the poles
are set fifty to the mile, being placed six feet in the
ground,

For many years the Sunset Telephone and Tele-
graph Company operated a long-distance telephone line
between Sacramento and Folsom. It was of ordinary
galvanized iron construction and grounded at each end,
but as soon as the power transmission lines were put in
operation the telephone cireuit beeame useless from the
induction.  The new Capital Telephone and Telegraph

Company, however, which has just been established
in Sacramento, secured the privilege of placing a third
cross arm on one of the pole lines a distance ol thivty-
Number 14 bare

copper wire is supported on poreelain knobs four leet

six inches helow the lowest power line,

apart, and the wires are transposed at every lifth pole.

Columbia receivers and carbon transmitters are used,
and the service is not only satisfactory between Saera-
mento and Folsom, but conversation may be carried on
from Sacramento to Placerville, which is thirty-eight
miles beyond Folsom, or a total distance of fifty miles.

The actual length of the power transmission circuits

as measured by the pole line is as follows:

IFeet,
From the power house to the railvroad depot at
B O O I e I s i mt i s T de e Y, 1,056
From the Folsom depot to the limits of Saera-
1LY NE O] e v e o S s K St | AR 102,432
From the city limits to the sub-station........ ..... 10,000
..... 113,488
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THE SUB-STATION,

The distributing station, as the step-down or sub-
station of the
Company is called, is located on the northwest cor-

Sacramento  Eleetric Power and Light

ner of Sixth and I streets, Sacramento, quite close
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to the business portion of town. It is a substantial
lire-proofl” structure, two stories in height, with an airy
basement, and in addition to the general offices of the
company, which, when completed, will oceupy the front

Frovne 12.--Tne Moror-GeExerator RooM IN THE SUB-STATION
e SackAaMENTO Foeerie Powenr axn LG
CoMpPANy

AT SACHRAMENTO.

motor and
This room

corner portion, it coatains the generator

room (Fig. 12) on the ground floor. has an
area of 50 by 100 feet in the clear, and here are loeated
the three 3-phase synchronous motors and the various

electric railway genera-
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heing distributed over the city on a four-wire system con-
sisting of three wires for the three-phase current, and of
a fourth or neutral wire, The incandescent lighting ser-
vice is rendered from extensions made between either of
the three wires and the neutral, due care of course being
maintained to keep the circuits balaneed within reasona-
ble limits, but the power service is rendered [rom the
three-phase wiring without reference to the neutral in
any way.  Motors of large capacity will undoubtedly he
operated from H00-volt three-phase wiring, while the 125
and 250-volt four-wire system will be used for incandes-
cent Jighting and small motor work.

The synchronous motors used are of the General
Flecetric A 127 type, form A, and each have a capacity
of 250 kilowatts. These motors are identical in all de-
tails.  IEach has sixteen poles, and develops 300 horse-
power at a speed of 450 revolutions per minute.  They
are operated at an 1. M. F. of 500 volts, the current al-
ternating at a periodicity of 60 eyeles. A peculiavity of
the plant is the fact that the motors are connected di-
rectly in line with the main shafting through friction
clutches, and all pulleys on the shafting are friction pul-
leys,  The main shaflting, ineluding the motor shafts, is
91 feet 6 inches in length over all, and has a uniform
diameter of seven inches.  Its speed is, of course, identi-
eal with that of the motors, or 450 revolutions per min-
ute, and the shaft are belted divect: One General
Electrie, 4-pole, 200-kilowatt, 500-volt railway generator :
two Edison hi-polar, 500-volt railway generators rated at
100 kilowatts each, and one Thomson-Houston M. P. 90,

from

and are lighting
dynamos comprising the

tors,

plmll. [

From the pole line
the transmission cireuits
areled direet to the step-
down transformer cham-
in the
Only a temporary
wooden apartment,
appears in  the
corner of the dynamo

her sub-station.

which

room (Fig. 12) is used
at present, as the per-

manent chamber has
not yet been completed,
Here arve located nine

125-kilowatt type “A B”
orair blast transformers,
taking energy at 10,000
volts, and transforming
down to the various po-

tentials requirved for the
different forms of dis-
tribution.

The large 250-kilowatt synchronous motors are sup
plied with energy from six of the nine 125-kilowatt trans-
formers, delivering current at 500 volts.

ing transformers step down to 125

»

Fravre 13.-=Tne Car Barx or
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500-volt generator; also three Brush are lighting Class
Y dynamos, each having a capacity of 100, 2000 candle-
power are lamps, and each of which, therefore, has a
rated output of 9.6 amperes at 5000 volts. The approxi-
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mate energy required to operate these dynamos at full
load is 1000 horse-power.

No novel features are presented in the switchboards,
which are of the usual fire-proof form. The sub-station
will eventually eontain four distinet boards, the first of
which handles the incandescent lighting circuits of the
city. From the second switchboard, which is fed with
3-phase current at a potential of 500 volts from the trans-
former room, the circuits run through the usual devices
to the three 250-kilowatt motors described. The third
switechboard will control the various railway generators
and eircuits, while the fourth switchboard is the stand-
ard form of are lighting board designed and manufactured
by the General Electric Company,

POWER CONSUMPTION,

An observation that should be emphasized in a de-
seription of the Sacramento Electric Power and Light
(‘ompany’s plant is the fact thata market for a consider-
able portion of its output is already contracted for. The
transmission scheme itself is, therefore, a reality and not
a venture, and of its consumers at the present time, the
Central Electric Railway Company, comprising the en-
tire streec railway system of the city, is the largest pa-
tron. This road embraces 24.5 miles of a single track
and 17 miles of double track, a standard gauge of 4 feet
84 inches being used. The rails are of combination
type, weighing from 35 pounds to 56 pounds per yard,
according to whether they are used on the main thor-
oughfares or on branch lines.
the combination type, and the practice of equipping each
car with a 15 horse-power single reduetion motor has
been adopted because Sacramento is an absolutely level
city, and the simple single equipment has been found to
be satisfactory in every way. Brill trucks are used ex-
clusively, and in all the system comprises thirty-two
motor cars and three trailers. The maximum power re-
quired to operate the system is 650 horse-power, but in
laying out the station a surplus of 250 horse-power has
heen provided for extensions of the road, and the eapacity
available by the railway company from the transimission
cireuits, is, therefore, 900 horse-power,

The Company owns about three-quarters of the block
bhounded by Twenty-cighth, Twenty-ninth, N and M
streets, upon the south-east corner of which is located
the large brick car-barn illustrated in Fig. 14.  This
structure has a capacity of housing forty-eight cars, and
in addition contains in the rear a well-fitted repair shop
operated by electrie power. Other buildings adjacent
contain ag blacksnfith, carpenter and paint shop, while
the offices of the general manager of the road occupy the
front corner portion of the main building.

The system is well provided with features for at-
tracting the patronage of the amusement-loving public.
At East Park, on Thirty-first street, the company has
erected the largest toboggan slide in the State, which iy
operated by a 10 horse-power electric motor run from the
railroad circuit. Here a hotel has been erected, and the
park itself is a very attractive recreation and picnic
ground, Oak Park, which is owned by the company, is
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situated on the south-east corner of the city.limits, and
here are found lawns, gardens and other attractions,
among which is an excellent dancing pavilion. The
branch of the railroad reaching Oak Park also extends
to the baseball ground, while on the M street line is lo-
cated the well-known Sutter’s Fort with its surrounding
grounds, and which daily attracts hundreds of visitors,

New demands for power seem to be arising daily
and negotiations are now in progress with the Southern
Pacific Company for the placing of 900 horse power in
motors in the railroad shops, which at present are opera-
ted by steam. Theseshops employ about 4000 men, and
it is possible that the amount of power required for their
operation may materially exceed the figure named. :

Sacramento is located on a low, level country that
is protcctml from inundations from the Sacramento river
by means of levees built along its bank, as a result of
which there is a considerable seepage of water beneath
its soil, and at present this seepage is collected by means
of percolation, and pumped back into the river, the
power for running the pump being obtained from the
city water-works. During the recent State Fair, how-
ever, the members of the City Board of Trustees were so
impressed with the eflicacy of operating centrifugal
pumps from induction motors that they have now passed
a resolution inviting proposals for the operating of the
city pumping station by electricity, and as a result of
whieh, it is believed that the Sacramento Electrie Power
and Light Company will receive the contract for deliver-
ing several hundred horse-power for the purposes named.

Referring to the question which has been raised from
time to time as to the water-power available for use at
Folsom, Mr. H. T. Knight, consulting hydraulic en-
gineer for the Folsom Water Power Company and who
has perhaps made more careful measurement of the
water supply of the American River than any other
person, reports that the available fall below the power-
house from the tail race of the plant to the American
River is twenty-six foet, while the head utilized by the
present plant is 55 feet.  This twenty-six-foot fall can
be readily utilized, Mr. Knight states, by constructing
about 100 feet of canal from the present tail race, fifty-
five or sixty feet in length, to carry the water from the
proposed supplementary power-house to the river. The
present arrangements of’ the Sacramento Electric Power
and Light Company contemplate the use of only about
one-third of the capacity of the canal, and its remaining
capacity may be made available for additional installa-
tions by a comparatively small outlay.

The electrical equipment of the system of the Sacra-
mento Electrie Power and Light Company was installed
by the General Electric Company through its regular en-
gineering corps, the work being placed under the general
supervision of Mr. J. A. Lighthipe, Chief Engineer of
the Pacific Coast office, who was assisted by Mr. A. C.
Jewett, Superintendent of Construction at the power
house, by Mr. B. 0. Boswell, Superintendent of Pole
Line Construction, and by Mr. C, O, Schaeffer, Super-
intendent of Construction at the sub-station.

The principal stockholders of the Sacramento Elec-
trie Power and Light Company, aswell as of the Central
Electric Railway Company, are Messrs. Albert Galiatin,
Horatio C. Livermore, Charles 'E. Livermore and others,
The officers of the first-named corporation are Albert
Gallatin, President; Horatio P. Livermore, General Man-
ager, and Joshua Barker, Seervetary, and it is to the
energy and enterprise of these gentlemen and  Mr.
Charles B. Livermore, that the installation of this re-
markable power transmission is due.





