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My invention relales to systems of electric
distribution and particularly to an automatic
switching arvrangement for controlling the
connections between a plurality of sources

and a pluarality of distribution circuits.
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My invention is of particular utility in sta-
tions which supply load centers located at
different distances therefrom. In order that
substantially the same voltage may be avail-
able at each load center, it 1s customary to
have them supplied from different busses
which are separately energized and which are
maintained at different voltages. Under
light load conditions, however, it is some-
times desirable to connect two or more of
these busses together and supply them at a
predetermined voltage from a smaller num-
ber of sources.

One object of my invention is to provide an
automatic switching and regulating equip-
ment for a plurality of sources whereby un-
der certain conditions a plarality of distribu-
tion circuits are connected together and sup-
plied at a predetermined voltage by certain
of the sources and whereby under certain
other conditions the cirenits are disconnected
from each other and are independently ener-
gized at different voltages.

My invention will be better understood
from the following description taken in con-
nection with the accompanying drawing and
its scope will be pointed out in the appended
claims. T

Referring to the accompanying drawing
which shows diagrammatically a system of
electric distribution embodying my inven-
tion, 1 and 2 represent two distribution
busses which are adapted to be connected to-
gether by a tie breaker 3 of any suitable type.
examples of which are well known in the art.
Bach bus is adapted to be supplied by one or
more separate scurces of current so that the
busses, when disconnected from each other,
may be operated at different voltages. As
shown in the drawing, the separate source for
the bus 1 is a generator 4 which is adapted
to be conneeted to the bus 1 by means of a cir-
cuit breaker 5, and the separate source for
the bus 2 is a generator 6 which is adapted to
be connected to the bus 2 by means of a cir-

Renewed January 22, 1929,
cuit breaker 7. The circuit breakers 5 and
7 may be of any suitable type.

8 and 9, which are shown here as manually
operated switches, represent master starting
elements for controlling the closing of the
cireuit breakers 5 and 7. The switeh 8 is
closed when both breakers are open, and it is
desived to connect one of the generators to
its respective bus and the switch 9 is subse-
quently closed when one of the generators is
supplying current to its respective bus and
it is desired to connect the other generator
to 1ts vespective bus. While the switches 8
and 9 are shown as manually operated
switehes, it is evident that they may be auto-
matic switches of any suitable type and may
be controlled automatically in response to
various conditions in a manner well known
in the art.

10 is @ changeover switch which deter-
misies, by its position, the sequence in which
the cirenit breakers 5 and 7 close when the
master elements 8 and 9 are successively
closed. VWhen the changeover switeh 10 is in
the position shown in the drawing, the clos-
ing of the master element 8 effects the closing
of the circuit breaker 7 and the subsequent
closing of the master element 9 effects the
closing of the circuit breaker 5. Therefore,
the generator 6 ig the leading machine and the
generator 4 is the trailing machine. When
the changeover switch 10 oceuples its other
position, the closing of the master element 8
effects the closing of the cireuit breaker 5 and
the subsequent closing of the master element
9 cffects the closing of the circuit breaker 7.
Therefore, when the changeover switch is in
this other position, the generator 4 is the
leading machine and the generator 6 is the
trailing machine.

In order to simplify the drawing, T have
shown the master elements 8 and 9 as divect.
ly controlling the closing circuits of the cir-
cuit breakers 5 and 7. In actual practice,
Lowever, the master elements may control au-
tomatic switching means of any suitable type
whereby tlie generators 4 and 6 are antomati.
cally started from rest and brought to a pre-
determined condition before the circuit
breakers are closed. Examples of such
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switching equipments are well known in the
art.

When both of the circuit breakers 5 and 7
are closed so that each bus is energized by its
respective generator, it is desirable to discon-
nect the two busses from each other so that
the voltage of one may be varied with respect
to the other. For accomplishing this result,
a control relay 11 is provided which operates
when both circuit breakers are. closed to ef-
fect the opening of the tie breaker 3.

When both of the circuit breakers 5 and
7 are closed, another relay 12 operates to
cause a motor operated rheostat 13 in the field
cireuit of the generator 4 to increase the ex-
citation of the generator 4to a predetermined
value so that the voltage of the bus 1 is in-
creased to a predetermined voltage. There-
fore, when the two busses are disconnected
from each other, they are operated at differ-
ent voltages.

When the loads connected to the two sepa-
rate busses decrease so that they can be sup-
plied by one generator without overloading
the machine, it is desirable to reconnect the
two busses together and disconnect the trail-
ing machine from its respective bus. Before
this can be done, however, it is necessary to
equalize the voltages of the two busses.

As shown in the drawing, the trailing ma-
chine is arranged to be disconnected when the
output of each generator is below a prede-
termined value. 15 represents a current re-
lay responsive to the current output of the
generator 4, and 16 represents a current re-
Tay responsive to the carrent output of the
generator 6. Both of these relays jointly con-
trol the circuit of a time relay 17 so that the
relay maintains its contacts 18 open so long as
the output of either generator is above a pre-
dJetermined value. When the relay 17 closes
its contacts 18, a circuit is completed for the
master stopping relay 19 if both of the cir-
cuit breakers 5 and 7 are closed. The master
stopping relay 19 in turn effects the comple-
tion of a lowering circuit for the motor ope-
rated rheostat 13 in the field circuit of the
generator 4 to reduce the voltage of the bus
T to the voltage of the bus 2. When the volt-
ages of the two busses are substantially equal
the balanced relay 20, which is responsive to
the relative voltages of the two busses, effects
the opening of the lowering circuit of the
motor operated rheostat and the operation of
the control relay 11 which in turn effects the
closing of the tie breaker 3 and the discon-
nection of the trailing machine from its re-
spective bus.

91, 22 and 22’ represent contacts controlled
by suitable protective devices (not shown)
which operate in response to predetermined
abnormal conditions of the apparatus or cir-
cuits associated with the generator 6 and con-
tacts 23, 24 and 24" represent similar contacts
controlled by protective devices associated
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with the generator 4. The contacts 21, 297,
93 and 24" are adapted to be opened and the
contacts 22 and 24 are adapted to be closed
when an abnormal condition occurs in the
apparatus or circuits of the associated gen-
orators. These contacts control the opening
and closing of the breakers 8, 5 and Tin a
manner herein after described.

The operation of the arrangement shown
in the drawing is as follows: When both of
the circuit breakers 5 and 7 are open so that
both of the generators are disconnected from
their respective busses, the coil of relay 12 is
short-circuited by the contacts 257 and 26” on
the eireuit breakers 5 and 7 respectively. A
circuit, however, is completed for the control
relay 11 to effect the closing of the tie breaker
3 if it is open. The circuit of the control
relay 11 is from the positive side of a suit-
able control cirvcuit, through the auxiliary
contacts 25 and 26 on the circuit breakers 5
and 7 respectively, these auxiliary contacts be-
ing connected in parallel and closed when the
respective breakers are open, conductor 27,
coil of relay 11, conductor 28, protective con-
tacts 23, conductor 29, protective contacts
91 to the negative side of the control circuit.
The control relay 11 is energized, therefore,
whenever hoth machines are in an operative
condition and either the circuit breaker 5 or
7is open. When the control relay 11 is ener-
gized, a circuit is completed for the hesitating
control relay 30 associated with the tie break-
ors 3 if the tie breaker is open. The circuit
of the control relay 30 is from the positive
side of the control circuit through the con-
tacts 81 of the relay 11, conductor 32, aux-
iliary contacts 38 on the tie breaker 3, which
are closed when the breaker is open, conduc-
tor 84, coil of relay 80 to the negative side of
the control circuit. The closing of the con-
tacts 35 of the control relay 30 completes the
circuit of the closing coil 86 of the tie breaker.
The breaker 3 is held in its closed position by
a lateh 37. The opening of the auxiliary
contacts 83, when the tie breaker 3 closes,
effects the deenergization of the relay 30,
which in turn opens the circuit of the closing
coil 36.

When conditions are such that it is desir-
able to have one of the generators supply cur-
rent to the two circuits 1 and 2, the change-
over switch 10 is placed in the proper posi-
tion to make the machine to be put into oper-
ation the leading machine and then the mas-
ter starting element 8 is closed for a short
time. Tt will be assumed for the purpose of
this description that the changeover switch
10 oceupies the position shown in the drawing
when the master starting element 8 is closed
so that the generator 6 is the leading machine.

The closing of the starting element 8 com-
pletes a cirenit for the closing coil 39 of the
circuit breaker 7 so that the generator 6 is
connected to the bus 2. This circuit is from
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the ungrounded side of the generator 6
through protective contacts 227, the closing
coil 39, contacts b and a of the changeover
switch 10, starting element 8 to the grounded
side of the generator 6.

The circutt breaker 7, in closing, completes
a locking circuit for its closing coil 39 so
that the master starting element 8 may he
opened. This locking circuit includes the
auxiliary contacts 40 on the circuit breaker 7,
contacts 7 and & of the changeover switch 10
and the contacts of a stopping switch 41
which is opened when it is desired to discon-
nect the leading machine from its respective
bus.

As soon as the generator 6 is connected to
the bus 2 the relay 16 closes its contacts 49 if
the output of the generator is above pre-
determined value. The closing of the con-
tacts 42 completes the circuit of the time relay
17 which picks up and opens its contacts 18
instantly.  The operation of the relay 17 is
delayed when it is deenergized. The opening
of these contacts does not effect the operation
of another device at this time, as the circuit
which is controlled thereby is also open at
the contacts 43 of the relay 12 which, as above
described, is deenergized so long as either cir-
cuit breaker 5 or 7 is open.

Since the tie breaker 3 ig closed, the gen-
erator 4 supplics eurrent to both busses,

The connection of the trailing generator 4
to the bus 1 is effected by momentarily clos-
ing the master starting element 9 which com-
pletes an energizing circuit for the closing
coil 44 of the circuit breaker 5. This energiz-
ing cireuit is from the ungrounded side of the
generator 4, through protective contaets 247
the closing coil 44, conductor 45, contacts e
and & of the changeover switch 10, conductor
46, master starting element 9 to the grounded
side of the generator. The circuit breaker 5
in closing completes a locking cirenit for its
closing coil which includes the auxiliary con-
tacts 47 on the circuit breaker 8, conductor 48,
contacts g and % of the changeover switch
10, conductor 49, and contacts 50 of a con-
trol relay 51 which is energized so long as the
relay 1215 in the position shown. The cireuit
of the relay 51 is from the positive side of
a suitable control circuit through contacts 52
of the relay 12, coil of relay 51 to the nega-
tive side of the control cireuit. The control
relay 51is a time delay relay which does not
open its contacts 50 until after the relay has
Leen deenergized a predetermined length of
time, and its function is to maintain the lock-
ing circuit of the closing coil 44 completed
antil after the relay 11 completes in a man-
ner hereinafter deseribed, another locking
circuit for the closing coil 44, when both eir-
cuit breakers 5 and 7 are closed. When both
of these circuit breakers are closed the hereto-
fore described cirvcuit for the relay 11 is
opened so that this relay opens its contacts

81 and closes its contacts 52’ and 53. The
contacts 53 complete a parallel path around
the contacts 50 of the relay 51 so that the clos-
ing coil 43 remains energized after the relay
51 opens its contacts 50,

The closing of the contacts 52/ of the relay
11 completes a circuit for the trip coil 54
of the breaker to disconnect the busses 1 and
2 from each other. This cireuit is from the
positive side of the control circuit, through
contacts 52/, conductor 55, auxiliary contacts
56 on the tie breaker 3, trip coil 54 to the nega-
tive side of the control cireuit,

When both of the circuit breakers 5and 7
are closed, the relay 12, whose coil is short
circuited by the auxiliary contacts 25’ on the
cireuit breaker 5 when it is open and by the
auxiliary contacts 26" on the cirveuit breaker
7 when 1t is open, is energized so that it opens
its contacts 52 and closes its contacts 43
and 57.

The closing of the contacts 43 hag no effect
at this time as the cireuit controlled thereby
is already open at the contacts 18 ot the relay
17 as above described.
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70

5

80

The opening of the contacts 52 deenergizes

the relay 51 which in turn opens its contacis
50 after a time delay.

The closing of the contacts 57 and the
closing of the auxiliary contacts 59 on the

breaker 8, which are ‘closed when the tie =

breaker is open, effects the completion of a
raising circuit for the motor operated rheo-
stat 13 in the field circuit of the generator 4
so that the amount of resistance in the gener-
ator field circuit is decreased to g predeter-
mined value whereby the voltage of the bus 1
is increased to a predetermined value. This
raising circuit is from the positive side of
a control circuit, through contacts 57 of the
relay 12, conductor 60, auxiliary contacts 59
on the tie breaker 3, conductor 61, contacts 69
of the relay 19, conductor 63, limit switch 64
on the rheostat, field winding 65R and arma-
ture winding of the motor 65 of the rheostat
to the negative side of the control circuit,
The limit switch 64 is st so that it is opened
when there is the broper amonnt of the rheo-
stat resistance in the field circuit to give the
desired voltage across the bus 1 It will be
observed, therefore, that after the second
machine is connected to its respective bus,
the voltage of bus1 is automatically increased
to a higher value. This bus, thercfore, may
be used to supply eurrent to loads situated
farther away from the station than the loads
connected to the bus 9.

As soon as the circuit breaker 5 is closed,
the relay 15 picks up and closes its contacts
66, which are in parallel with contacts 42 in
the circuit of the relay 17, when the output
of the generator 4 is above a predetermined
value.

In the arrangement shown in the drawing,
the sources continue to supply their respec-
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tive busses at different voltages so long as
the output of each machine is above a pre-
determined value. When, however, the out-
put of each machine is below a predetermined
value, so that the contacts of both of the
relays 15 and 16 are open, the relay 17 is de-
energized and the closing of its contacts 18
effects the connection of the two busses to-
gether after the voltage of the generator 4
Tas been reduced to a value substantially
equal to the voltage of the generator 6, and
effects the disconnection of the trailing ma-
chine from its respective bus.

The closing of the contacts 18 of the Te-
lay 17, which are not closed until after the
relay coil has been deenergized for a certain
length of time so as to prevent the trailing
machine being disconnected in response to a
momentary light load on both busses, com-
pletes a circuit for the relay 19 from the posi-
tive side of a control cireuit through contacts
43 of the relay 12, conductor 67, contacts 18
of relay 17, condactor 68, coil of relay 19 to
the negative side of the control circunit. The
relay 19 opens its contacts 62 and 69 and closes
its contacts 70 and 71.

The opening of the contacts 62 opens the
heretofore described raising cireuit for the
motor operated rheostat 13 and the closing
of the contacts T1 completes a lowering cir-
cuit for the rheostat so as to decrease the
voltage of the generator 4 to the voltage
of the generator 6. This lowering circuit 1s
from the positive side of a control circuit,
through contacts 57 of relay 12, conductor
60, contacts 71 of the relay 19, conductor 73,
contacts 74 of the balanced relay 20 which
has its coils 75 and 76 respectively connected
across the busses 1 and 2, conductor 7 7, field
winding 65L and armature winding of the
motor 65 to the negative side of the control
circwit. The motor 65 operates to insert re-
sistance in the field circuit of the generator 4,
thereby reducing the voltage thereof. When
the genefator voltage has been reduced sufli-
ciently so that the voltage of the two busses
are substantially equal, the balance relay 20
operates to open its contacts T4, which are
closed when the voltage of bus 2 is higher
than the voltage of bus 1, and closes its con-
facts 78 to effect the closing of the tie breaker
3. The opening of the contacts 74 opens the
above traced lowering circuit for the motor
operated rheostat 13. -

The closing of the contacts 78 completes a
cireuit for the relay 11 from the positive side
of a control eircuit, through contacts 70 of the
velay 19, conductor 79, contacts 78 of the
relay 20, conductor 27, coil of relay 11, con-
ductor 28, protective contacts 23, conductor
29, protective contacts 91 to the negative side
of the control circuit.

The closing of the contacts 31 of the relay
11. completes the heretofore described cireunit
for the hesitating control relay 30 which in
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turn completes the circuit of the closing coil
36 to close the tie breaker 3.

The opening of the contacts 53 of the relay
11 opens the heretofore traced holding circuit
for the closing coil 43 of the circuib breaker 5
so that the generator 4 is disconnected from
the bus 1. Usually in practice the circuit
breakers 3, 5 and T are such that the time it
tales the tie breaker 3 to close is less than the
time it takes the breaker 5 or 7 to open 0
that the tie breaker 3 is closed before the
trailing machine is disconnected.

As soon as the auxiliary contacts 25’ on
the circuit breaker 5 are closed, the coil of
the relay 12 is short circuited so that it opens
its contacts 43 and 57 and closes its contacts
52 to energize the relay 51, which in turn
closes its contacts 50. The opening of the
contacts 43 deenergizes the relay 19 so that
it, opens its contacts 70 and 71 and closes its
contacts 62 and 69.

The opening of the contacts 70 opens the
above traced circuit for the relay 11, but
the closing of the auxiliary contacts 25 on
the circuit breaker 5 before the contacts 70
open completes another circuit therefor which
lias been traced heretofore so that the relay
11 remains energized.
contacts 71 prevents the above traced raising
civeuit from being closed when the contacts
74 of the balance relay are closed until the
load on each machine is below a predeter-
mined value.

The closing of the contacts 69 completes a
circuit for the motor 65 of the motor oper-
ated rheostat 13 so that the excitation of
the generator 4 is adjusted to give the volt-
age which it s desired to maintain across bus
9. This arrangement is especially desirable
when the generator 4 is the leading machine,
since the voltage of this machine may be
above or below the desired value at the time
the trailing machine is disconnected from its
resgpective circuit.

¢ the rheostat is in a position such that
the excitation is too great, the limit switch
contacts 80 and 81 are closed, and a lowering
cireuit for the motor 65 is completed when
the contacts 69 close. This circuit is from
the positive side of a control circuit, through
contacts 69, conductor 82, limit switch con-
tacts 80 and 81, conductor 85, anxiliary con-
tacts 83 or 84 on the circuit breakers 7 and
5 respectively, these contacts being in par-
allel and closed when the respective circuit
breakers are open, conductor 77, field wind-
ing 65L and armature winding of the motor
65 to the negative side of the control circuit.
Resistance is inserted in the field cireuit
until the movable arm of the rheostat has
reached the position to give the proper gen-
erator voltage. When the rheostab is in this

osition, the contacts 80 and 81 are open.

T the rheostat is in a position so that the
generator excitation is too small to maintain

75

80

85

90

The opening of the

95

100

105

110

115

120

125

130

LIBERTY EXHIBIT 1031, Page 5



10

20

o
331

30

40

60

65

1,743,771

the desired voltage, the limit switch contacts
80 and 90 are closed and the closing of the
contacts 69 conpletes a raising cireuit for
the motor 65. This cireuit is from the posi-
tive side of a control cireuit, through con-
tacts 69 of the relay 19, conductor 82, limit
switch contacts 80 and 90, field winding 65R
and armature winding of the motor 85 to the
negative side of the control circuit. Resist-
ance is cut out of the field cireuit until the
rheostat arm has reached the position to give
the proper generator voltage. When the
rheostat is in this position, the contacts 80
and 90 are open,

The leading generator 6 is disconnected by
opening the stop switch 41 which opens the
cireuit of the closing coil 89 of the cireuit
breaker 7. :

It is evident from the drawing that when
the changeover switch is in its other position,
the closing and opening of the circuit breaker
5 1s controlled respectively by the master
starting element 8 and the stop switch 41
and closing and opening of the cireuit break-
er 7 is controlled respectively by the master
starting element 9 and the current relays 15
and 16,

It will be observed that the circuit of the
relay 11 includes the protective contacts 23
and 21 so thaf if either machine or its asso-
ciated control apparatus is rendered Inoper-
ative when both sources are in operation, the
relay 11 is not energized to effect the closing
of the tie breaker when the defective machine
1s disconnected. This feature prevents an
abnormal condition on one of the busses from
being connected to the other bus and render-
ing 1ts sources noperative. The tie breaker
remains open until both of the cirenit break-
ers 5 and 7 are open when a circuit therefor
is completed through auxiliary contacts 92
aad 93.on the circuit breakers 5 and 7 respec-
tively. This circuit is from the positive side
of the control circuit through auxiliary con-
tacts 25 and 26 on the circuit breakers 5 and
7 in parallel, conductor 27, coil of relay 11,
conductor 28, auxiliary contacts 92 on cireuit
breaker 5, conductor 95, auxiliary contacts
93 of circuit breaker 7 to the negative side
of the control circuit. After the fie breaker
3 closes, a circuit for the relay 11 is completed
if either of the generators is in an inoper-
ative condition, this cireuit being from the
coil of the relay 11 through conductor 28,
auxiliary contacts 97 on the tie breaker 3,
conductor 98, to the negative side of the con-
trol circuit through either protective contacts
24 or protective contacts 92, depending upon
which gencrator is inoperative. "Therefore,
after the two busses are connected together,
they remain connected together so long as
either machine is in an operative condition.

While T have, in accordance with the pat-
ent statutes, shown and described my inven-
tion as applied to a particular system and as

S5

embodying various devices diagrammaticaily
indicated, changes and modifications will be
obvious to those skilled in the art, and T,
therefore, aim in the appended claims, to
cover all such changes and modifications as
fall within the true spirit and scope of my
invention.

What T claim as new and desire to secure
by Letters Patent of the United States, is:

1. In a system of electric distribution, two
electric circuits connected together, a source
of current for each circuit, means for con-
necting each source to its respective circuit,
and means for automatically disconnecting
the two electric circuits from each other and
effecting a predetermined change in the volt-
age of one of said sources when both sources
are connected to their respective circuits.

2. In a system of electric distribution, two
electric circuits connected together, a dynamo
electric machine for supplying current to each
of said circuits, switching means for connect.-
ing each machine to its respective circuit, and
means controlled by said switching means for
effecting the disconnection of the fiwo cireuits
from each other and for increasing the voltage
of one of said generators to a predetermined
value, ,

3. In a system of electric distribution, two
electric circuits connected together, a source
of current for each cireuit, switching means
for connecting each source to its respective
circuit, disconnecting means arranged to he
operated to disconnect said circuits from each
other when both of said sources are connected
to their respective circuits, and means con-
trolled by said disconnecting means for ad-
justing the voltage of one of said sources to
a predetermined value when both of said cir-
cuits are disconnected from each other.

4. In a system of electric distribution, two
electric circuits connected together, a separate
dynamo electric machine for supplying cur-
rent to each circuit, switching means for
connecting each machine to its respective cir-
cuit, disconnecting means controlled by said
switching means for disconnecting said cir-
cuits from each other when both of said ma-
chines are connected to their respective cir-
cuits, and additional means controlled by said
switching means for adjusting the excitation
of one of said machines to a predetermined

value when both of said machines are con--

nected to their separate circuits.

5. In a system of electric distribution, two
electric cirenits connected together, a sep-
arate gencrator adapted to be connected fo
each circuit, switching means for connecting
each generator to its respective circuit, means
for disconnecting said circuits from each
other when both of said machines are con-
nected to their respective circuits, and a mo-
tor operated rheostat in the field circuit of one
of said generators arranged to be operated
in response to the operation of said discon-
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necting means to increase the excitation of
said one of said generators to a predetermined
value.

6. In a system of electric distribution, two
electric circuits, a source of current connected
to one of said circuits and -supplying current
thereto at a predetermined voltage, another
source of current connected to the other of
said circuits and supplying current thereto
at another predetermined voltage, and means
for disconnecting one of said sources fromits
respective circuits comprising - means for
equalizing the voltages of said circuits, and
means controlled by the voltages of the two
circuits for connecting the two circuits to-
‘gether and ‘disconnecting the desired source
from its respective circuit.

7. In a system of electric distribution, two
electric circuits, a dynamo electric machine
connected to one of said circuits and supply-
ing current thereto at predetermined volt-
ages, another dynamo electric machine con-
nected to the other of said circuits and sup-
plying current thereto at a different voltage,
and means for disconnecting one of said ma-
chines. from its respective civeuit gomprising
means for varying the voltage of one of said
machines to a value substantially equal to
‘the voltage of the other machine and means
arranged to operate when the voltages of the
two machines are substantially equal to effect
the connection of said electric circuits to-
gether and the disconnection of the desired
machine from itsrespective circuit.

8. In a system of electric distribution, two
electric circuits, a generator connected to one
of said circuits and supplying current there-
to at a predetermined voltage, another gen-
erator connected to the other circuit and sup-
plying current thereto at a higher voltage, a
control device adapted to be operated when
it is desired to effect the disconnection of one
‘of said generators from its respective cir-
cuit, regulating means {or one of said gen-
-erators arranged to be controlled by said
control device whereby the voltage of said
last-mentioned generator is varied to 2 value
substantially equal to the other generator,
and means arranged to operate when the volt-
ages of the two generators are substantially
equal to effect the connection of the two elec-
trie circuits together and the disconnection
from its respective
circuit.

9. Tn a system of electric distribution, two
electric circuits, a source of current connected
to one of said circuits and supplying current
thereto at a predetermined voltage, a gener-
ator connected to the other circuit and sup-
plying current thereto at a higher voltage, a
motor operated rheostat in the field circuit
of said generator, control means for effecting
the operation of said motor operated rheostat
to decrease the voltage of said generator, and

o differential relay having coils rvespectively

1,748,771

responsive to the voltages of said source and
generator for effecting the connection of said
circuits together and the disconnection of
said generator from its respective circult
when the voltages of said source and gencr-
ator ave substantially equal.

10. In a system of electric distribution, two
electric circuits, a generator connected to one
of said cireuits and supplying current there-
to at a predetermined voltage, another gen-
erator connected to the other cireuit and sup-
plying current thereto at a higher veltage, &
motor operated rheostat in the field circuit of
said last-mentioned generator, control means
for completing a lowering circuit for said
motor operated rheostat, and a halance relay
having coils respectively responsive to the
voltages of the two generators for effecting
the opening of the lowering circuit of said
rheostat, the connection of said circuits to-
gether, and the disconnection of a predeter-
mnined one of said generators from its respec-
tive cireuit when the voltages of said gen-
crators are equal.

11. In a system of electric distribution, two
electric circuits, a source of current connect-
ed to each circuit, control means adapted to
be operated to effect the disconnection of one
of said circuits from its respective source, con-
necting means arranged to be ‘operated in re-
sponse to the operation of said control means
to connect said electric cireuits together, and
protective means arranged to be operated in
response to a predetermined abnormal condi-
tion of one of said sources to prevent the con-
nection of said circuits together by said con-
qecting means in response to the operation of
said control means.

19. Tn asystem of electric distribution, two
electric circuits,a source of current connected
to each circuit, control means adapted to be
operated toeffect the disconnection of one of
said circuits from its respective source, con-
necting means arranged to be operated in re-
sponse to the operation of said control means
to connect said electric circuits together, pro-
tective means arranged to be-operated in re-
sponse to a predetermined abnormal condi-
£on of one of said sourees to remove the con-
trol of said connecting means from said con-
trol means, and means for effecting the opera-
tion of said connecting means irrespectively
of said protective means when both of said
sources are disconnected from their respective
circuits.

13. In a system of electric distribution, two
electric circuits, means for connecting said

circuitstogether, a source of current connect-

ed to one of said circuits, control means adapt-
ed tobe operated to effect the disconnection of
snid source from said one of said cirenits and
the operation of said connecting means to con-
nect said civenits together, and other control
means controlled by a predetermined condi-
Hon of said source for effecting the disconnec-
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tion of said source from said one of said cir-
cuits and for rendering said connecting means
inoperative to connect said circuits together.

14. In a system of electric dis tribution, two
electric circuits, switching means for con-
necting said circuits together, a source of cur-
rent connected to one of said circuits, control
means for effecting the disconnection of said
source from said one of said eircuits, means
for effecting the operation of said switching
means to connect said cireunits together when
sald source is disconnected from said one of
sald circuits and protective means associated
with said source for effecting the disconnec-
tion of said source from said one of said cir-
cuits and for rendering said switching means
unresponsive to the disconnection of said
source.

15. In an electrical system, the combina-
tion with two bus sections, connecting means
therebetween, a load circuit connected to each
bus section, a supply circuit for each bus sec.
tion, and connecting means between each sup-
ply circuit and the corresponding bus sec-
tion, of means for maintaining the connect-
mmg means between the two bus sections and
the connecting means between one of the sup-
ply circuits and the corresponding bus section
effective, and for maintaining the connecting
means between the other supply circuit and
bus section ineffective while the voltage across
one of the load circuits is above a predeter-
mined value and the total power demand of
the two load circuits is below a predetermined
value,

16. In an electrical system, the comhination
with two bus sections, connecting means there-
between, a load civeuit connected to each bus
section, a supply circuit for each hus section
and connecting means between cach supply
cireuit and the corresponding bus section, of
means for maintaining the connecting means
between the two bus sections ineffective and
the connecting means between each of the sup-
ply circuits and the corresponding bus sec-
tion effective while the difference in vo tuge
of the two bus sections is above a predeter-
mined value.

17. In anelectrical system, the combination
with two bus sections, connecting means there-
between, a load circuit connected to each bus
section, a supply circuit for each bus section
and connecting means between each supply
circuit and the corresponding bus section, of
means responsive to the potentials of both
bus sections for maintaining the connecting
means between the two bus sections ineffective
and the connecting means between each of the
supply circuits and the corresponding bus sec-
tion effective.

18. In an electrical system, the combina-
tion with two bus sections, counecting means
therebetween, a load cirenit connectod to each
bus section, a supply circuit for each bus
section and connecting means between each

supply circuit and the corresponding bus
section, of means responsive to the potential
ot both bus sections and cooperaling means
responsive to the currents traversing both
supply cireuits for maintaining the connect-
ng means between the two bus sections inef-
fective and the connecting means hetween
each of the supply circuifs and the corre-
sponding bus sections effective.

In witness whereof, I have hereunto set ,

my hand this 24th day of March 1996,
EDWARD H.HALL,
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