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comes exhausted, and in order that this may not reduce the
speed a regulator is provided which reduces the intensity of
the motor-field when the speed is slow, and increases it as
the speed approaches normal. This is secured by means of a
relay shunting the field rheostat in response to a centrifugal cir-
cuit breaker on the shaft, thus maintaining a frequency of 60
cycles per second. Circuits for the low-voltage control and
speed regulator are shown in Fig. 19.

To maintain 2,200 volts pressure in the signal mains under a
load that is subject to considerable fluctuation requires a
further regulation which is secured indirectly by regulating
the field of the exciter. In this way the regulator controls but
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Fig. 22. 11,000-Volt Oil Switch.

a small current and varies the voltage on the feeders accord-
ingly.

This consists of a means of increasing the intensity of the
exciter field by shunting the field rheostat as the voltage in the
feeders drops, . As shawn in Fig. 20, this regulator consists
of two relays having 3 floating contact between them..which
is open when they are normally energized. One of these-relays
is connected to the exciter bus mains, the other relay is con-
nected to the feeder mains. The latter, however, has a poten-
tial and an opposing or compensating winding so arranged
that the potential winding holds the floating contact open, but
an increase of current will cause it to close. The closing of
this contact operates a differential relay of circular shape which
closes contacts shunting the exciter field rheostat. The floating
contacts keep- constantly vibrating, maintaining a constant po-
tential in the signal mains.

In addition to these automatic regulating devices the switch-
board is, of course, provided with the usual regulating rheo-
stats that go with the machines.
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An installation of this kind requires suitable automatic pro-
tecting devices that will save the apparatus against over and
underloads on the supply and overloads on the feeders. It is
undesirable, however, that a momentary rush of current on the
supply should trip the 11,000-volt oil switches, but if the voltage
drops they should trip promptly. This is secured by the circuit
shown in Fig. 222 Two feeders connect through series relays
which close the circuit of a definite time limit relay if the
load is abnormally increased, and if this abnormal load re-
mains longer than the time these relays are set for, then it
will operate the oil switch disconnecting the supply. If the
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voltage of the supply should decrease, as when the current is
turned off, the relays connected to the potential transformers
will cause the oil switches to open.

In the feeder circuits it is only necessary to guard against
an overload of a definite .duration. The circuit in. Fig. 25 shows
how this is dope. A current transformer operates the ammeter
and the time limit relay, the latter responding only with an
abnormal load for a greater interval than for which it is set.

Overload circuit breakers are provided in connection with
charging the storage battery, to protect the generators, and an
overload-underload circuit breaker is provided to protect the
battery when the system is being run on it. The battery, there-
fore, cannot be injured in case of an overload on the feeders,
and when by exhaustion it drops to 9o volts it automatically
cuts out.

In order to facilitate the operation of the switchboard, espe-
cially by those who may not be familiar with the layout, an
indication in connection with an alarm in the tower is provided
to show the tripping switch that opens. Thus the towerman can
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