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To «ll whom it may concerw:

Be it known that I, Austin . LUCAS, a
citizen of the United States, residing at Pitts-
burg, in the county of Allegheny and State
of Pennsylvania, have invented or discovered
certain new and useful Improvements in
Switches for Electric Plants, of which im-
provements the following is a specification.

The invention described herein relates to
certain improvements in switches for con-
necting any one of a series of two or more
generators to any one of a series of two or
more supply-circuits. |

It will sometimes happen that by reason of
the disabling of one or more of the genera-
tors a redistribution of those capable of oper-
ation among the supply-circuits must be made
in order to prevent a stoppage of supply on
one or more of the ecircuits. In such redis-
tribution account must be taken of the capac-
ity of the generators and the requirements
of the several supply-circuits in order to 1n-
sure a full amount of current for each cir-
cuit and prevent an overloading of any of
the generators. With the arrangement and
construction of switches now in use in large
stations, such redistribution is very diificult
and complicated, and there is always great
liability of connecting two non-synchronous
cenerators to the same circuit, which results
in the burning out of one or both of the gen-

- erators.

The object of the present invention 1s to
provide for the connection of any generator
of a plant with any supply-circuit or feeder
extending from the plant in such manner as
to avoid all liability of connecting two non-
synchronizing generators to thesame circuit.

In general terms, the invention consists in
the construction and combination substan-
tially as hereinafter more fully deseribed and
claimed. |

In the accompanying drawings, forming a
part of this specification, Figure 1 1s a front

elevation of my improved switch and board,
certainportions being shown in section. FKig.
2 is a sectional elevation, the plane of sec-
tion being indicated by the line z x, Fig. 1.
Fig. 3 is a rear view of the board, showing
the manner of connecting the generators and
supply or feeding circuits to the board. Tig.

4 is a diagrammatic viewillustrating the man-
ner of connecting two switchboards.

In the practice of my invention four rows
of spring contact-jaws 1 and 2 are arranged
in pairs on a suitable supporting-slab 3, of
insulating material, preferably marble, one
pair of rows being preferably located on one
side of the median line of the slab and the
other pair on the opposite side thereof, as
shown in Fig. 1. A shaft 4 is supported by
standards 5, midway between the two pairs
of rows, and on this shaft is mounted the
movable member of the switch. This mov-
able member consists of two arms 6, Pro-
vided with eyes at their inner ends for the
passage of the shaft and attached to, but in-
sulated from, collars 7, fitting the shaft in
such manner as to permit of thelr movement
along and around the same. The outer ends

of the arms 6 are attached to, but insulated

from, an operating-handle 8, whereby the
arms may be shifted along and around the
shaft, so as to cause one or the other of the
wings 9 or 10, on opposite sides of the arms,
to pass into the spring contact-jaws. In or-
der to insure the easy movement of the arms
along the shaft, a brace or cross bar 11 18 ar-
ranged between the arms with which it en-
ogages by oppositely-threaded screws 12 atits
ends. By turning the cross-bars the inner
ends of the arms are moved toward or from
each other, thereby bringing the inner walls
of the collars into parallelism with the shait,
and so facilitating their movements along
the shaft. - S
' The spring contact-jaws 1 1in the outer rows
are arranged in pairs, one jaw being con-
nected to one pole of a generator and the
other jaw to the opposite pole of the same
generator. The jaws 2 in the inner rows are
arranged in line with the jaws of the outer or
generator rows, and form terminals for the
supply or feeder circuit. DBy reference to
Fig. 3 it will be seen that the corresponding
jaws in the inner rows are electrically con-

nected together, and that alternate pairs of

the connected jaws form one terminal 17 of
the supply or feeder circuit, and the inter-
mediate jaws form the other terminal 13 there-

of. By reference to Fig. 2 it will be seen

that the jaws 1 are arranged such a distance
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from the jaws 2 that the wings 9 or 10 on the
arms 6 will simultaneously connect both jaws.

It is customary in stations to designate the
oenerators byletters A B C, &c., and, for con-
venience of description,the pairs of jawsin the
outer rows, forming the terminals of the cir-
cults from the generators, are similarly desig-

nated.

By reference to Ifigs. 1 and 2 it will be seen
that by sliding the arms along the shaft into
proper position and then turning them either
up or down the two terminals of one of the gen-
erators will be connected to jaws 2, forming
the terminals of the supply or feeder circuit.
In order to facilitate the adjustment of the
arms Iinto line with the jaws, a longitudinal
oroove 14 1s formed in the shaft for the re-
ception of pins 15, passing through the col-
lars 7, and at suitable intervals transverse
grooves 16 are formed, so as to permit the ro-
tation of arms up or down. Thisconstruction

requires the arms to project at right angles

to the supporting-base, when shifted longi-
tudinally of the shaft, so that the engineer
can tell by a glance at the board whether any
of the generators have been connected with
the supply-clrcmt of that board.

As shown in Fig. 4, additions can be made
to the plant, with (3011sequent additions of one
or more switches to the board, without dis-
turbing switches and connections previously
made. In making such additions the wires
forming the supply or feeder circuit are dis-
connected from the terminals 17 and 18 of
the board X, and are connected to similar
terminals 19 and 20 of the second board Y,
which 1s similar in construection to the board
X. The terminals 17 and 18 of the board X
are electrically connected to spring contact-
jaws 21 and 22 of the second board, and when
1t 1s desired to turn one of the generators
connected to the board X onto the feeder-
circult the movable member 23 of the board
Y 18 shifted so as to electrically connect the
jaws 21 and 22 with the jaws 24 and 25, which
are electrically connected with the terminals
19 and 20, as shown in Fig. 4. As there is
only one movable member 23 on the board
X, 1t will be necessary to break connection

between the two boards before any of the
generators connected to the pairs of spring-

jaws G L1, &e., can be turned onto the feeder-
circuit.

As hereinbefore stated, only one supply or
feeder circuit is connected to each board, and
cach board has a connection to all the gen-
erators, so that any generator ecan be con-

nected o any supply or feeder circuit of the
plant; but by

eason of the employment of
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only one movable member on each board it
is impossible to connect two generators to a
supply or feeder circuit at the same time. It
will be readily understood by those skilled in
the art that two or more supply or feeder cir-
cuits, whose combined requirements as to cur-
rent are not greater than the capacity of one
or more of the generators of the plant, may
be connected to the same board.

It is characteristic of my improvement that
the requirements of the various circuits and
the capacities of the generators may be easlly
and quickly balanced It frequently hap-
pens that where the capac;tty of a plant
equals, say, a thousand amperes it 1s a mat-
ter of great difficulty, and in some cases 1t 18
impossible, to so connect up the generators
and supply or feeder circuits as to utilize
more than eight or nine hundred amperes,
whereas the use of my improvement in
plants renders 1t possible to so balance gen-
erators and circuits that practically the full
capacity of the generators may be employed.

I claim herein as my invention—

1. A switch board having in combination,
a series of pairs of contacts arranged in line
and adapted to be connected to a like series
of generators, a second series of pairs of con-
tacts arranged parallel with the first series, a
shaft or rod arranged paraliel with said series
of contacts, and provided with a longitudinal
groove and with a series of transverse grooves,
a pair of arms having one end mounted on
said shaft or rod, and each having a pin or
key adapted to fit said grooves, the transverse
grooves being so arranged as to permit of a
rotation of the arms on the shaft only when
the arms are in line with a pair of contacts,

substantially as set forth.

2. A switch board having in combination.

a series of pairs of eontaets arranged in line
and adapted to be connected to a 11ke series
of generators, a second series of pairs of con-
tacts arranged parallel with the first series, a
shaft or rod arranged parallel with said series
of contacts and provided with a longitudinal
oroove and with a series of transverse grooves,
a pair of arms having their inner ends mov-
ably mounted on the rod or shaft, and their
outer ends adjustably connected ton ether, the
inner ends of the arms being provided with
a pin or peg engaging the said grooves, sub-

stantially as set forth.

In testimony whereof I have hereunto set

my hand. .
AUSTIN H. LUCAS.

Witnesses:
DARWIN S. WOLCOTT
. E. GAITHER.
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