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 being operated by means of auxiliary 125 volt d. c. circuits and
the meters connected with the secondary windings of current and
potential transformers whose primary windings are in the high
tension circuits. Red and green lights on the switchboard panels
indicate whether the main switches are closed or open respectively.
The high tension line switches control the connections between
high tension lines and the station bus bars, while each bank of
transformers is connected to the high tension buses by means of
the switches controlled by the panels of the second group. These
latter switches and often both groups of switches are provided
with inverse time limit relays which act as circuit breakers in case
of overload, with the further provision that they may be adjusted
to operate only after the overload has continued for a prearranged
interval. The " inversey} type of relay is in addition so designed
that the greater the overload, the shorter will be the time in
which it will open. With the transformer relays set for a very
short interval, the high tension line switches arranged so as to
open a fraction of a second later if the overload still continues,
and with the relays in the out-going high tension feeders at the
power house adjusted for an interval of 1 or 2 seconds, it will
be seen that only those switches connecting apparatus or lines
upon which there is trouble will be opened and the interference
with other service reduced to a minimum.
The meters to be installed on the first two groups of panels
often vary widely with the personal preference of the engineer
in charge, an average equipment probably consisting of an am-
meter in each phase, a power factor meter and a voltmeter on a
swinging bracket at the end of the board.
The panels of group 3 contain all equipment necessary for
the control of the a. c. side of the converter or motor generator,
as the case may be, and usually include a low voltage secondary
a. c. switch for connecting converter to transformers, motor field
rheostat in case of a synchronous motor generator set, starting
switch if starting motor be used, together with synchronizing and
voltmeter plugs. The instruments usually consist of three am-
meters and a power factor meter. A field ammeter is added
for large synchronous machines.
The direct current panels perform the office of connecting the
direct current or output side of the converter or motor generator
to the direct current bus bars. For this function three single-
pole switches are usually employed, one positive, one negative,

