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the use of alternating current for transmission to substations,
the multiple unit control of the various cars of a train from a
table 1.—growth of electric traction in united states

Year 
No. electric roads 
Miles track 
1889 
50 
100 
1890 
200 
1,200 
1891 
275 
2,250 
1894 
606 
7,470 
1895 (July) 
880 
10,863 
1902 
739 
22,000 
1907 
904 
34,000 
1912 
975 
40,800 
Note.—The decrease in the number of companies from 1895 to 1902 is
probably due to the large amount of consolidation going on during this
period.
single master controller, field control of motors, the use of alternat-
ing current and commutating pole direct current motors on the
car, the electrification of steam roads with the more power-
ful electric locomotives, regenerative braking and the use of
high voltage direct current systems. These problems are of
such a broad nature and so important in the study of modern
practice that they will be taken up more in detail elsewhere.
Suffice it to say, by way of historical comment, that the rapid
introduction of interurban railways beginning about the year
1894, together with the advances made in transformer design by
Stanley, in polyphase transmission by Ferraris and Tesla and in
the synchronous converter by Bradley and others, brought
about the first of the above-mentioned changes, i.e., the use
of alternating current for transmission purposes. Probably
the first proposal to use such a system with substations was the
one made by B. J. Arnold in 1896 for an interurban road to run
out of Chicago. Although this particular line was not built, a
similar system was installed about 2 years later. The multiple
unit system was developed by F. J. Sprague who proposed its
application to the New York Elevated Railway in 1896. After
several vain endeavors to secure its adoption it was finally in-
stalled the following year by the South Side Elevated Railroad
of Chicago and is now in common use on elevated systems and
is used to some extent in intei urban traction.

