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the solution is found whenever the question is definitely determined, regardless of the inter-

vening engineering difficulties or obstacles.

The first street railroad laid in the city—the ilarket Street—was operated for some years
under legislative and municipal franchise, by steam, but has subsequent!}^ been converted into a
horse railroad. Since that time extensions have been made from time to time in its tracks,

branches have been added as fast as the development of the cit}' has called for fui-ther accom-
modations, and in this respect the Market Street Railroad, as indeed all the subsequent addi-
tional constructions of new lines, have anticipated rather than met the requirements of the city's

growth.
Up to the present year there have been built seven additional horse railroads, with branches,

duplicate lines, and double tracks, until at the opening of the present year there was laid in the
city something over fifty-five miles of track, not inclusive of the cable roads.

The desirability of bringing within easy reach of the business heart of the city the more ele-

vated portions of the city which laid contiguous to it, as well as to enhance the value of these
properties for residence locations, early directed attention to the solution of the problem of cheap
and frequent communication. Horse railroads were out of the question, or only available by
long and cii'cuitous routes, and then susceptible of operation only by the hea^•ie^t expense.

The first practical solution of the question was produced by the company organized for the
construction of the Clay Street line, who in 1873 first demonstrated the complete success of

the idea of the " endless wire cable," and practically leveled the mountains of our city, by
giving us a means of passenger transportation which knows no hindrance from excessive grades
to be surmounted, nor additional cost in operation. The steep grades of this line average fifteen

feet in every one himdred. The success of this principle haWng been estiiblished, the Sutter
Sti'eet Company was quick to avail itself of the improvement, and in 1876 pro\-ided the cable
and necessary machinery for the working of its line from the junction of Gutter and Market
Streets to the crossing of .Sutter and Larkin—a portion of their line which had prior to that
time been using extra horse power in its operation, and which was not in the enjoyment of any
great public favor, owing to the slow time enforced by the grades to be surmounted. During
the past year the Sutter Street Company has introduced the cable for the working of that
portion of their line lying between Sutter and Hayes Street on Larkin. This com])any using
both the motive powers—horses and the cable—records its testimony m favor of tlie cable, both
on tlie score of economy and character of service. On this line the continuous trips of

the cars being only partiall}- served by the cable motor, they ai'e transferred without delay at

the termini of the cables to the horse power, by which their trips are continued.

The crowning work in this class of lines is, however, represented in the California Street
Railroad, which was organized in August, 1876. Ground was broken for its construction July 5,

1877, and the last rail of the track from Kearny to Fillmore Street laid on the 18th day of

December following. The road was opened for trattic, April 10, 1878. A description of the
character of the construction of this, the best road of its class, will illustrate the most complete
perfection of the princii>le- The rails are of steel, and connected by fish joints, like the T
rail. The ribs, which serve as ties, are made from T rail in)n turned bottom up, and be'nt to a
curve, so as to i)ass under the tube which encloses the cable ; these are about four feet apart,

and rest upon a solid and continuous concrete, the concrete being carried up so as to form the
sides of the cable tubes and the foundation of the street paving between the track. No
wood whatever was used in the construction of the road-bed. At Kearny and Fillmore Streets,

umlerground excavations walled up \vith solid mas(mry, each sixty feet long, contain the
automatic tightening gear for the cable, which takes up, not only the occasional slacking, but any
permanent stretching which may occur. The road crosses two ranges of hills, the summits
being at Jones and Uctavia Streets ; between the two, at the crossing of Larkin, and in the
centre of California Street, is located the engine and driving machinery, to receive which,
excavations were rec^uired thirty-one feet in depth, one Imndred and ten feet in length, and
thirty feet in width. The engines and boilers are located under the sidewalk and company's
building, corner of Larkin and California, the whole being surrounded and surmounted liy solid

masonry, the magnitude of which can only be aj)i)reciated by those conversant with works of

like character. There are two engines of five hundred horse-power e;ich, and are so arranged
that either can be used, or both at (mce, if required. The cable is in two parts, each about
nine thousand feet long, and weighs forty-three thousand five hundred jjounds. It is made of

flexible steel wire, one and a (juarter inches in diameter, and was manufactured by A. S. Hallidie

of this city, who is the original inventor and patentee, he having manufactured all of those in

use in the city. The cable winds around immense iron wheels at citlier extremity of the line,

maintaining a continuous circuit up one track and down the other while the road is in operation.

The Clay Street Railroad (litters in construction only in having its cable in one piece, and the
engine located at the toit of tlie hill, instea<l of between two, .as in the California. The summit
of the hill crowned by the ("lay Street roail is three hundred and seven feet above Kearny
Street; this elevation being achieved in less than one (juarter mile. The cars on all cable roads
are drawn by dummy cars coupled ahead, which have grijiping attachments that connect and
disconnect at will with the cable.

Up to January 1, 1878, all the street railroads of the city then in operation were charging
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