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Change main fuses or circuit breakers.
Change lightning arresters.
Introduce the magnetic blowout into the circuit.
Change lighting and heating circuits.
Reconnect fields of air compressor motor for series operation.
In order that these changes may be made in one operation
the cables involved are connected to a second control drum
similar to the main controller. This is styled the "commutating
switch," the preceding changes being made by a simple move-
ment of the handle. This change may also be made auto-
matically at full speed by providing a release for the switch
when no potential is supplied so that it will open as the car
reaches an insulated section in the trolley between the alternat-
ing and direct current systems. The switch is designed to
reset automatically in the opposite direction as the direct
current trolley is reached, and vice versa.
As may be inferred from the foregoing, an addec complication
enters into the problem in operating the air compressor for the air
brake system. In some installations a motor generator set of
small capacity is installed to furnish 550 volts direct current
when supplied with alternating current from the transformer.
The standard direct current air compressor may then be used.
Another method more often found is to design the compressor
motor for both alternating and direct current, connecting the
field coils in parallel for the former supply and in series for the
latter.
Whereas the combination of the two control systems upon
one car adds considerable complication, as will be seen from Fig.
149 which represents the complete wiring diagram for an
alternating current direct current control equipment, and al-
though the first cost and maintenance charges are necessarily
increased thereby, the added advantages of alternating current
operation apparently warrant such an installation, for several
roads are successfully operating such an equipment.
"Regenerative Braking.—Since polyphase motors will act as
if run above synchronous speed, regenerative braking
introduce .any complications into the system which
am. Where series motors are arranged for regen-
'"", additional points on the controller and addi-
™ required to take care of the auxiliary windings
he motors.
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