HISTORY OF ELECTRIC TRACTION
The motor design and suspension used by Sprague in these
tests were the forerunners of present construction and therefore
worthy of a brief description. The motor frame contained bear-
ings mounted upon the car axle, thus permitting the former to
swing slightly about the axle as a center, keeping the gear and pin-
ion always in mesh on rough track. The other side of the motor
frame was hung from the truck frame by means of springs.
Single reduction gearing was used. Two motors were used on
each truck but they were open to the weather. The first designs
were shunt wound, but later types made use of a series compen-
sating winding. Control was obtained by resistance in both
armature and field circuits. The motors were used for return-
ing energy to the line as well as for braking.
Before considering further the rather important installation
at Richmond, it is well to take a census of electric traction
development early in 1887. In Europe at this time there were
but 9 installations including but 20 miles of track, taking into
consideration every type of electric traction including that in
mines. In the United States there were 10 such installations
involving 40 miles of track and 50 motor cars. Public prejudice
had not been overcome and no system of any size had been
operated commercially.
The Sprague Electric Railway and Motor Company con-
tracted for installations at St. Joseph, Mo., and Richmond, Va.,
during the year, 1887, the latter contract covering a complete
new road including generating station, overhead lines, and the
equipment of 40 motor cars with two 7}^ hp. motors each. It
was placed in operation in February, 1888, and many were the
new experiences and amusing anecdotes connected with this
installation. The distribution system consisted of an overhead
conductor mounted over the center of the track with a second
parallel conductor on the pole line supplied with feeders from
the power station and extending to various distributing points.
The power station was equipped with six 40 kw. 500 volt Edison
generators driven by three 125 hp. engines. Upon each axle
of the car was mounted an exposed motor in the manner pre-
viously described. The single reduction gearing employed at
first was later replaced by the double reduction type. The
speed control was effected by two separate switches, one chang-
ing the field connections from series to parallel and the other
making similar changes in the armature circuit. The cars

