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Our invention relates, generally, to electrical 
control Systems and it has particular relation 
to Systems for controlling and supervising the 
operation of electric circuit breakers located at 
a remote point. 
In the past, when it has been desired to con 

trol the operation of a limited number of circuit, 
breakers or other apparatus units, located at a 
point remote from the control Station, or office 
where an operator is located, it has been neces 
Sary in most instances to use one of the various 
kinds of Supervisory control Systems for effect 
ing the continuous Supervision and control of the 
circuit breakers. These systems are, as a gen 
eral rule quite complicated and expensive to 
install and maintain in efficient operating condi 
tion. Consequently, the expense involved in us 
ing such a system is prohibitive in many instances 
where it is necessary to reduce operating and in 
Stallation costs to a minimum. 

If the usual Supervisory control systems are 
not used, it has been necessary to use expensive 
polarized relays or to use Several conductors be 
tween the office and the remote point for con 
trolling and Supervising each circuit breaker or 
apparatuS unit. 

All of these systems have the very serious ob 
jection that they are expensive to install, either 
because of the comparatively large quantity of 
complicated apparatus necessary for their suc 
cessful operation, or because of the large num 
ber of conductors which must be run between the 
control office and the sub-station for effecting 
the desired control and supervision of the appa 
ratus unitS. - 

It is, therefore, an object of our invention to 
provide a remote control system which shall be 
simple and efficient in operation and which may 
be readily and economically manufactured and 
installed. 

It is also an object of our invention to provide 
for controlling the operation of a circuit breaker 
or other apparatus unit at a remote point by 
applying different polarities to a single control 
conductor, 
A more specific object of our invention is to 

provide for controlling and continuously super 
vising the operation of a circuit breaker located 
at a remote point over a single control conduc 
tor. 
Another object of our invention is to provide 

for automatically transferring a main power buS 
from one source of Supply to another in the event 
that one of the Sources of Supply should fail. 

Still another object of our invention is to pro 

vide for controlling, over a pair of conductors, the 
operation and Supervision of remotely located 
circuit breakers which are arranged to automati 
cally transfer a power bus from One Source of 
Supply to another in the event that One of the 
Sources of Supply should fail. 
Another object of our invention is the pro 

vision of a system of the above character which 
operates on Opposite polai'ities Without the use 
of polarized relays the operation of which is un 
affected in the event of a single incidental ground 
at any point on the System or in the event of the 
reversal of polarity on common direct current 
Supply bus. 
Other objects of our invention will, in part be 

obvious and Will, in part appear hereinafter. 
The invention, accordingly is disclosed in the 

embodineint, thereof ShOWin in the accompanying 
drawings and comprises the combination of ele 
ments and arrangement of parts that will be 
exemplified in the embodiment hereinafter set 
forth and the Scope of the application of which 
Will be indicated in the appended claims. 

For a fuller understanding of the nature and 
objects of the invention, reference should be 
had to the following detailed description, taken 
in connection. With the accompanying drawingS 
in which: 

Figure 1 is a diagrammatic view of a remote 
control system showing a plurality of circuit 
breakers each of which may be controlled and 
Supervised at a distance over a single control 
conductor. 

Fig. 2 is a diagrammatic view of a remote con 
trol System showing a preferred and an auxiliary 
circuit breaker, together With Suitable control 
apparatus for automatically transferring a main 
power bus from one Soul'ce of Supply to another 
in the event that one of the sources of supply 
Should fail, and 

Figs 3 and 4 are modifications of the system 
shown in Fig. 2. 

Fig. 5 illustrates, in detail, the construction of 
the position indicators which may be used for 
indicating the condition of the circuit breakers. 

In order to effect the control and Supervision 
of remotely disposed circuit breakers according 
to this invention, it is only necessary to pro 
Wide a common direct-Current control bus con 
necting the Sub-Station and the office and to Sup 
ply a Single control conductor for each circuit 
breaker which it is desired to control and super 
WSe. 

In Order to close a circuit breaker at the Sub 
station, a negative potential is applied to the con 
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2 
troi conductor by means of a suitable control 
Switch, which causes a circuit breaker closing 
relay to be energized through a closed auxiliary 
contact on the circuit breaker. The breaker. 
closing relay causes the closing coil of the cir 
cuit. breaker to be energized which, in turn, op 
erates the circuit breaker to the closed position, 
and, at the Sane time, opens the circuit for the 
breaker closing relay and closes a second circuit 
in series with the trip coil of the circuit breaker 
to the control conductor. 

In order to indicate the position to which the 
circuit breaker has been operated, an operation 
indicator is provided which comprises two Wind 
ings that are connected together at one end and 
to the control conductor, the other ends of Which 
are, respectively, connected to the positive and 
negative control buses. When either of the 
Windings is energized, a color indicator is moved 
in accordance with the coil which has been en 
ergized to indicate the last operation of the - 
breaker. The resistance of the coils of the in 
dicator is relatively high and therefore, they re 
quire only a very small amount of current, for 
operation. - . . . 

When a negative potential is applied to the trip 
coil on closure of the circuit breaker, the negative 
potential is also applied to the control conductor. 
The coil in the position indicator, which is con 
nected to the positive control bus, Will then be 
energized and the corresponding indication of the 
last operation of the circuit breaker will be ob 
tained. It should be noted, however, that While 
sufficient current is caused to flow through the 
indicator to perform the desired indicating Op 
eration, this current is not Sufficiently large to 
cause the trip coil to be energized to such an 
extent as to trip the closed breaker. 
When it is desired to open the circuit breaker, 

it is only neceSSary to apply a positive potential 
to the control conductor through the operation. 
of a suitable control switch which energizes the 
trip coil through auxiliary contact members On. 
the circuit breaker. 
When the breaker opens positive potential is 

applied to the control conductor which will cause 
the coil in the position indicator that is con 
nected to the negative bus at the office to be en 
ergized, thereby operating the indicator to show 
that the circuit breaker has been opened. 

In order to prevent a pumping action on the 
part Of a circuit breaker in the event that it is 
closed on a fault, a relay system is provided 
Whereby the closing rechanism for the circuit 
breaker cannot be energized more than Once for 
a single operation of the closing control switch. 
The relay system is arranged to open the control 
conductor in the event of a fault to necessitate 
the return of the close control switch to the “off” 
position before a Subsequent closing operation 
can be performed. 
For a more detailed description of the opera 

tion of the above-described System, reference 
may be had to Fig. i. of the drawings, in which 
the numeral indicates a plurality of circuit 
breakers which are to be controlled in accord 
ance with this invention. As shown in this fig 
ure, Several circuit breakers may be connected 
to a common power bus and may be arranged to 
supply power to any circuits, as may be desired 
through conductors 2. Since the control circuits 
and equipment may be in duplicate for each cir 
cuit, the same numerals and description will be 
applicable to each of the circuit breakers shown. 
It will also be apparent that as many units may 
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be added as required merely by increasing the 
number of control units. 
In order to supply suitable control current for 

operating the System, positive and negative con 
trol buses comprising conductors 3 at the Sub 
Station and 4 at the office are connected to suit 
able Sources of direct-current. These control 
buses are Connected together by means of Conduct 
tors: 5; which extend as indicated from the office 
to the Sub-station and thus provide a common 
direct-current control bus. - 

The only other conductors which connect the 
office with the sub-station are the single control 
conductors 5, each of which is associated at the 
Office end. With its particular control equipment 
and at the Sub-station end with a circuit breaker 
and its associated control equipment. 
With a view to obviating the necessity for Sup 

plying the energizing currents for the closing 
coils of the circuit breakers over the control 
conductors 6, auxiliary relays are provided 
Which are SO. constructed as to hold their con 
tact members 8 closed for an appreciable time 
after their operating coils have been de-ener 
gized. - 

Closing and tripping operations of the circuit 
breakers may be effected from the office end by 
means of Suitable control switches 9 and G, re 
Spectively, which are operable to connect the 
Control. Conductors 6 either to the positive or the 
negative control bus, depending on whether it 
is desired to open or close a circuit breaker. As 
illustrated, the control Switches are of the push 
button type having normally closed contact mem 
bers 9a, and f Oa and normally open contact mem 
-bers 3b and et, respectively. - 

It is to be understood, however, that any other 
Suitable type control Switch may be used or a 
Single SWitch may be used which may be operated 
to One position to close a breaker and to another 
position to open the breaker and having a nor 
mally closed operating position thereby perform 
ing the Same function as the normally closed 
Contact members 3d and id illustrated. 
The position of the circuit breakers is indi 

cated at the office or at any other point by means 
of position indicators each of which is pro 
Vided. With two operating windings 2 and 3. 
AS ShoWn, Winding 2 is connected between the 
positive control bus and the control conductor 6 
While Winding 3 is connected between the nega 
tive Control bus and the control conductor 6. 
Consequently When a positive potential is im 
pressed upon the control conductor 6, the wind 
ing 3 is energized aind operates the indicator to 
One position while if the control conductor 6 is 
energized With a negative potential the winding 
f2 is energized to operate the indicator to a dif 
ferent position. 
AS ShOWn, two complete office control stations 

are provided each comprising a close switch 9, a 
trip SWitch 0 and a position indicator if al 
though it is to be understood that only one con 
trol Station may be used or as many as is desired, 
Since the Operation of any switch 9 Will close 
the circuit breaker aSSociated therewith or the 
Operation of any switch 9, will open it. 
When it is desired to close a circuit breaker it 

is only necessary to depress the closing switch 9, 
thereby applying a negative potential to the con 
trol conductor 6 and causing the energization of 
the circuit breaker relay 7, over a circuit which 
may be traced from energized conductor 6, 
through the actuating coil of relay 7, conductor 4, 
auxiliary contact members 5 of the circuit 
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2,008,047 
breaker f and through conductor 6 to the posi 
tive side of the control bus 3. The energization 
of relay causes contact member 8 to be bridged, 
thereby completing an obvious energizing circuit 
for the closing coil it of the circuit breaker. 
The closing Of the circuit breaker causes its 

contact members 5 to be opened and contact 
members i8, to be closed, thereby applying a 
negative potential from the control bus 3 through 
conductor i9, contact members 8, conductor 
20, trip coil 2 of the circuit breaker , conductor 
22 to the control conductor 6. When the control 
Switch. 9 is released, a circuit is completed from 
the energized control conductor 6, through con 
tact members 9a, and ia and coil 12 of the posi 
tion indicators at each station to the positive bus 
thereby operating the indicators f to show that 
the breaker has been closed. 
When it is desired to open the circuit breaker 

, the trip Switch it is operated, thereby ener 
gizing the trip coil 2; over a circuit which may 
be traced from the positive side of the control 
bus A to the control wire 6 and through conductor 
22 to the trip coil 2 of the circuit breaker , 
tinence through coinductor 20, contact members 
8, and conductor 9 to the negative side of the 

control bus 3. The circuit breaker i is then 
opened and the contact nenbers 5 located 
thereon, are bridged, thereby applying positive 
potential from the positive side of the control bus 
3 through conductor 6, contact members 5, con 
ductor 4, winding of relay F, control conductor 
6 to the coils 3 of the position indicators 
through the normally closed contact members 3d. 
and g of the control switches. The positive 
potential thus applied to the windings 3 of the 
position indicators causes them to be operated to 
indicate that the circuit breaker i has opened. 

Since the position indicators if equire but a 
Small amount of current for their operation, it 
will be observed that several of these indicators 
may be applied, where desired, at various points 
along the control System. As shown, a position 
indicator is also provided at the sub-station in 
addition to the two at the control end in Order 
that an attendant may ascertain the position of 
the circuit breaker without actually inspecting it. 
As many circuit breakers as are desired may 

be added at the Sub-station. For each additional 
circuit breaker, it will only be necessary to Supply 
one additional conductor between the circuit 
breaker and the office for effecting both the con 
trol and the supervision since the conductors 5 
serve to connect the control buses for any number 
of circuit, breakerS. 
In the event that it is desired to provide for 

preventing more than a single operation of One 
of the circuit breakers when the close control 
switch associated therewith is operated, the trip 
free relay system, shown generally at 23, may be 
employed. While the relay system 23 is shown 
in connection with the middle circuit breaker Con 
trol unit, it will be readily understood that it may 
be used in conjunction with either of the other 
units shown or in conjunction with the Systems 
which Will be described hereinafter. 
The relay Systern 23 may comprise a current 

overload protective relay 26 whose contact mem 
bers 25 are ciosed when a predetermined current 
flows in the conductors 2. In addition to the 
protective relay 24, a control relay 26 and a lock 
out relay 2 are also provided. 
The only change involved over the control 

system described hereinbefore is the connecting 
of the control conductor 6 through the normally 

3. 
closed contact members 28 of the relay 26. Under 
normal Operating conditions, the functioning of 
the control unit with the relay Systern 23 applied 
thereto is the same as described above. However, 
in the event that there is a fault on the conductors 
2, the operation will be different and it is de 
Scribed as follows: 

Referring now particularly to the middle circuit 
breaker control unit of Fig. 1 and assuining that 
negative potential has been applied to the control 
conductor G by the operation of the close control 
witch 9, the relay will be energized, as herein 
before set forth, through the closed contact men 
bers 28 of the control relay 26, thereby energizing 
the closing coil T and closing the circuit 
breaker . 

If there is a fault on the conductoi's 2, the 
current overload relay 24 will be energized suffi 
cientiy to cause its contact nembers 25 to close. 
The energization of relay 24 will complete a cir 
cuit for energizing relay 6 which may be traced 
from the negative side of the control bus 3, wind 
ing of relay 26, contact meinber's 25 of irelay 24 
and conductor 29 to the positive side of the con 
trol buS 3. 
The energization of relay 2 opens the control 

conductor 6 at the contact members 28 and Con 
pletes a circuit for immediately tripping the cir 
cuit breaker . It also completes a circuit for 
energizing the lock-out relay 2 and for holding 
itself closed until the control Switch. 9 is released. 
The circuit for tripping the circuit breaker 

may be traced from the positive side of the control 
bus 3, through closed contact reinbers 33 of i'elay 
26, conductor 22, trip coil 3 i, conductor 23, con 
tact members f 3 and conductor 8 to the nega 
tive side of the control bus 3. 
The circuit for energizing the lockout relay 

may be traced from the negatively energized con 
trol conductor 6, through contact theinbers 3 of 
relay 26, and winding of relay 2 to the positive 
side of the control bus 3. 
The energization of relay 2 completes a cir 

cuit for holding energized the control relay 26 
which may be traced fron the positive side of the 
control bus 3 through contact membe's 32 Cfielay 
27 and contact members 33 of relay 26, and Wind 
ing of relay 28 to the negative side of the control 
buS 3. 
As long as the control switch 9 reinains closed, 

the relays 26 and 2 will remain energized and no 
further operation of the circuit breaker can take 
place until the control Switch. 9 is released and 
again closed. 
When it is desired to insure that power will 

be supplied to a customer, it is the l:Sllal practice 
to provide for Supplying the power inst, Oinly from 
a single preferred feeder circuit, but also from a 
second or auxiliary feeder circuit. it is then de 
sirable to provide for automatically transferring 
the customer from the preferred circuit to the 
auxiliary circuit, in the event, that the power sup 
ply should fail on the former circuit. At such 
time when the power is again applied to the pre 
ferred circuit, it is desiraole to transfer the load 
back to this circuit autoimatically. 

In a System of this type, provision is made 
for indicating to an operator at a central con 
trol point or office which circuit is supplying power 
to a customer and, further, provision is made to 
enable him to control either of the Supply circuits 
So that he may parallel then in Sonne cases, or 
So that he may cause the auxiliary circuit to be 
Continually the Source of power for the customer 
rather than the preferred circuit. 
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According to this invention we have provided 

for Securing these desired results by the provision 
of the remote control system shown in Fig. 2. 
This systein conprises a main power bus 35 

which may be fed either from a preferred feeder 
circuit 36 or from an auxiliary feeder circuit 37. 
The preferred feeder circuit 36 is connected to 
the main power bus 35 through conductors A and 
A of the control bus at the substation and con 
ductors 5 and S at the office by means of con 
ductors 89 and 58 and control a preferred circuit 
breaker P, while the auxiliary feeder circuit 37 is 
connected to the main power bus 35 by means of 
an auxiliary circuit breaker A. 
The preferred circuit breaker P is provided 

with a trip coil 38 which is disposed to be ener 
gized directly from the control circuit and a clos 
ing coil 3, which is disposed to be energized from 
a control bus, comprising conductors 40 and 4, 
upon the operation of a circuit breaker closing 
relay. £3. In like manner the auxiliary circuit 
breaker A is provided with a trip coil É3 and a 
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closing coil 3A which is disposed to be energized on 
operation of a circuit breaker closing relay 45. 

. The circuit breaker closing relays 42 and A5 are 
of any suitable type that will remain in the closed 
position for a short interval after their operating 
coils have been deenergized. Power may then 
be applied to the closing coils. 39 and 44 for a 
sufficient length of time to insure that the respec 
tive circuit breakers P and A have closed. 

In the event that the power supply to the pre 
ferred feeder circuit 35 should fail, an actuating 
relay A6, which has previously been energized on 
the operation of a voltage delay relay 37, is de 
energized thereby causing a transfer relay 8 to 
be energized. The energization of relay 58 simul 
taneously causes breaker P to be tripped and cir 
cuits to be completed which result in the opera 
tion of the auxiliary circuit breaker A to the 
closed position. 
The circuit breakers P and A may be controlled 

and supervised from the office by the operator in 
the manner set forth hereinbefore in connection 
with Fig. 1. . As described hereinbefore, as many 
control points may be provided as are desired by 
the addition of the necessary number of close and 
trip switches 5 and i8, respectively. In like man 
her additional position indicators may also be 
provided. Suitable connections are made between 
the office and the circuit breakers by means of 
conductor 9 provided for each circuit breaker. 
With a view to preventing the automatic opera 

tion of the transfer relay i3, at the will of the 
operator, locking relays 52 and 53 are provided. 
It will be observed when relay 48 is de-energized, 
that lock-in coil 54 of relay 52 is connected in 
shunt-circuit relation with the actuating coil 
of relay is 2 while the lock-out coil 55 of relay 
52 is connected in shunt-circuit relation. With the 
trip coil 33 of circuit breaker P. It will also be 
observed, when relay 38 is de-energized, that the 
lock-in coil 5S of relay 53 is connected in shunt 
circuit relation with the tirip coil 43 of the auxil 
iary circuit breaker A while the lock-out coil 57 
of relay. 53 is connected in shunt-circuit relation 
with the actuating coil of relay 45. - 
When the operator at the office causes the cir 

cuit breaker P to be tripped, the lock-out coil 
55 of relay 52 will be energized thereby pre 
venting the energization of relay 38 and the sub 
sequent automatic operation of the auxiliary cir 
cuit breaker A. In like manner, when the opera 
tor at the office causes the auxiliary circuit break 
er. A to be operated, the lock-out coil 5 of relay 
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53 is energized thereby preventing the automatic 
transfer to the preferred circuit. En order to re 
store the system for automatic operation, it is: 
necessary for the operator to open the auxiliary 
circuit breaker A and to close the preferred cir 
cuit breaker P. The system will then be so ar 
ranged as to automatically transfer from the pre 
ferred feeder circuit 36 to the auxiliary feeder cir 
cuit 3 when the power is lost on the former and 
to automatically return to the preferred circuit 
On return of power thereto. 
The voltage delay relay Ai is of the type which 

is disposed to operate to bridge its contacts a 
predetermined length of time after power has 
been applied to the preferred feeder circuit 36. 
This time delay is desirable in order to insure 
that the power has been definitely returned to 
the preferred circuit. The danger of initiating 
the automatic operation of the system back to 
the preferred feeder circuit on a return of power : 
thereto for a very short period of time is thus 
eliminated. s 

In Order to protect the system in the event 
that a fault should occur, current overload re 
lays 58 and 59 are provided which may be of 
any well known type suitable for this purpose 
and are disposed to be connected to the feeder 
circuits 33 and 32, respectively, by means of cur 
rent transformers 8 and 62. 
In Order to prevent an automatic transfer to 

the auxiliary feeder circuit 37 should it not be 
energized when power is lost on the preferred cir 
cuit 33, an under-voltage relay 63 is provided. 
This relay is provided with contact members 
connected in the energizing circuit for the trans 
fer relay 48 which are closed when power is ap 
plied to the auxiliary circuit to render the trans 
ferrelay 43 operable and are open when the 
auxiliary circuit is deemergized thereby prevent 
ing operation of the transfer relay 48. 
With a view to more fully describing the nature 

of the remote control and automatic changeover 
System shown in Fig. 2 of the drawings, a de 
tailed description of its function and operation 
Will be given. It Will be assumed that power is 
applied to both the preferred feeder circuit 36 
and to the auxiliary feeder circuit 3. It will also 
be assumed that the lock-in coil 56 of the locking 
relay 53 has been energized by some previous 
operation. So that the contact members 64 of this : 
relay are bridged. 
When the close SWitch 5 associated With the 
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preferred feeder circuit at the control station is 
depressed by the operator, a negative potential is 
applied from the control bus conductor 9, con 
ductor. 65, through contact members 66 of the 
transfer relay 48, conductor 67, lower contact 
members 63 of overload relay 58, conductor 69, the 
actuating coil of the circuit breaker-closing relay 
42, conductors and i , and auxiliary contact 
members 23 on the preferred circuit breaker P 
to the positive control bus. The circuit breaker 
closing relay 43 Will then be energized and in 
turn the closing coil 39 of the preferred circuit 
breaker P will be energized over an obvious cir 
cuit, thereby causing the circuit breaker P to be 
actuated to the closed position. 
At the same time that the actuating coil of 

the relay 32 is energized it will be observed that 
the lock-in coil 54 of relay 32 is also energized 
Since it is in shunt circuit relation. With this 
coil as hereinbefore set forth. The energization 
of the lock-in coil 54 insures that contact mem 
bers 2 of the locking relay 52 will be closed so 
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2,003,047 
that the system will be arranged or set up for 
automatic change-Over operation. 
Upon closure of the circuit breaker P, auxiliary 

contact members 25 of the circuit breaker will be 
bridged, thereby applying negative potential from 
the control bus to the trip coil 38 of this circuit 
breaker and back over the circuit previously 
traced, in connection with the energization of the 
actuating coil of relay 42, to the operation indi 
cator T at the office where the coil 8 of the 
indicator will be energized, thereby indicating to 
the operator that the circuit breaker P is now in 
the closed position. 

If for Some reason the power fails On the 
preferred feeder circuit 36, the voltage-delay relay 
4 and the actuating relay 45 will immediately 
become de-energized. A circuit Will then be Set 
up for energizing the transfer relay 38 which may 
be traced from the negative control bus through 
the bridged contact members 3 of the circuit 
breaker P, conductor 74, contact members 75 of 
the actuating relay 46, conductor , contact 
members 72, the operating coil of relay 48, con 
tact members 64 of relay 53, conductor 78, bridged 
contact members 19 of the under-voltage relay 63, 
conductor 80, contact members 8, conductor 82 
and bridged contact members 22 of circuit breaker 
A to the positive control bus. 
The transfer relay 48 is thus energized and 

operates to complete a trip circuit for the pre 
ferred circuit breaker P which may be traced 
from the negative control bus through bridged 
contact members 25 on the circuit breaker P, trip 
coil 38, conductor 69, contact members 68, con 
ductor 67, contact members 83 of transfer relay 
8, conductors 84 and 78, contact members 79, 
conductor 80, contact members 8, conductor 82, 
and contact members 22 of the auxiliary breaker A. 
to the positive side of the control bus. 
At the same time the operation of the transfer 

relay 48 effects the energization of the control 
relay 45 for auxiliary breaker A over a circuit 
which may be traced from the positive control 
bus, contact 35 of the auxiliary circuit breaker A, 
conductor 86, actuating coil of relay 45, conductor 
8, contact members 88 of over-load relay 59, 
iconductor 89, contact members 90 of the transfer 
'elay 48, conductor 7, contact members 5, con 
ductor 74 and contact members 73 on the pre 
ferred circuit breaker P to the negative control 
hus. The closing coil 44, of the auxiliary circuit 
breaker A, will then be energized with the result 
that this circuit breaker will be closed. 
As soon as the circuit breaker P has been 

tripped, contact members 73 will be opened with 
the result that the transfer relay 48 will be de 
energized. A circuit will then be established for 
transmitting the indication of the position of the 
auxiliary circuit breaker A to the office by means 
of a circuit which may be traced from the nega 
tive bus through contact members 25 on the 
auxiliary circuit breaker A, trip coil 43, conductor 
8, contact members 88, conductor 89, contact 
members 9 of transfer relay 48, conductor 92, 
conductor 9, control switches 5 and 6, and coil 8 
of position-indicator 7 to the positive control 
bus, thereby indicating that the auxiliary circuit 
breaker A has been operated to the closed posi 
tion. 

In the event, that power is again applied to the 
preferred feeder circuit 36 the voltage-delay relay 
47 Will be energized and after a predetermined 
length of time its contact members will close to 
complete an obvious circuit for energizing the 
actuating relay 46. The transfer relay 48 will 
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then be energized over a circuit which may be 
traced from the positive control bus through con 
tact members 92 of the preferred circuit breakerP, 
conductor 93, contact members 94 of the actuating 
relay 48, conductor T, contact members 2, 
actuating coil of relay 48, contact members 64, 
conductor 3, contact members i9, conductor 80, 
contact members 95 of the actuating relay 46, 
conductor 96 and contact neimbers 9 of the 
auxiliary circuit breaker A to the negative side 
of the control bus. The trip coil of circuit 
breaker A Willi then be energized Over a circuit 
Which inay be traced froin the negative Side of 
the control bus, contact members 25 of the auxil 
iary circuit breaker A, trip coil 43, conductor 8, 
contact members 88, conductor 89, contact mem 
bers 93, conductor , contact members 94, con 
ductor 93 and contact, members 92 to the positive 
Side of the control bus. 
At the same time the circuit breaker relay 42 

will be energized over a circuit which has been 
traced hereinbefore. 

Suitable indications will be given back to the 
office over circuits which have been traced here 
inbefore. 

In the event that the operator wishes to par 
allel the preferred circuit 36 with the auxiliary 
feeder circuit 3i, the control switch 5 that is 
aSSOciated with the auxiliary breaker is depressed 
thereby causing the energization of relay 45 over 
a circuit which may be traced from the negative 
control bus at the office, conductors 9 and 92, 
contact members 9, conductor 89, contact mem 
bai's 88, conductor 8, actuating coil of relay 45, 
Conductor 86, and contact members 85 to the posi 
tive side of the control bus. The auxiliary circuit 
breaker A will then be actuated to the closed 
position as hereinbefore described. 
At the same time that the actuating coil of relay 

45 is energized the lock-out coil 57, of the lock 
ing relay 53, is also energized over a circuit which 
extends from the energized conductor 9, through 
the lock-out coil 5, conductor 86, and contact 
members 85 to the positive control bus. Auto 
matic change-over operation of the system will 
then be precluded until Such time as the operator 
depresses the control switch 6 associated with 
the auxiliary circuit breaker A to actuate this 
circuit breaker to the open position. 

In the event that an overload occurs on the 
preferred feeder circuit, 36, the over-load relay 
58 will be actuated and contact members 98 on 
this relay will be closed to establish a trip cir 
cuit for circuit breaker P which extends from the 
positive side of the control bus, contact members 
98, conductor 69, trip coil 38, contact members 
25 to the negative side of the control bus. The 
circuit breaker P will then be automatically 
opened, but since power is still applied to the 
preferred circuit and relays 46 and 47 are ener 
gized, no automatic transfer to the auxiliary 
feeder circuit will take place. In like manner, 
if power is being Supplied over the auxiliary feed 
er circuit, the current overload relay 59 will serve 
to trip out the circuit breaker A in the event of 
an overload. 
In order to insure that either the auxiliary 

circuit breaker A or the preferred circuit breaker 
P has been tripped prior to the closing of the 
other breaker, the System shown in Fig. 3 may 
be utilized. This Systern is identical with that 
shown in Fig. 2 with the exception that an in 
terlocking relay f (0 is added together with cer 
tain changes in the circuits by means of which 
automatic operation is effected. In addition, the 
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transfer relay 48 is arranged so as to remain in 
the energized position for a short interval of time 
after its actuating coil has been de-energized. 

Briefly, the function of the interlocking relay 
5 is to connect the trip coil of either circuit 
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breaker directly to the positive potential rather 
than to necessitate the circuit being completed 
through the auxiliary contacts on the other cir 
cuit breaker. The actuating coil of relay is is 
connected in parallel-circuit relation with the 
actuating coil of relay 4S and is disposed to be 
energized in response to the operation of the un 
der-voltage relay 47. 
In describing the function of the interlocking 

relay 29, it will be assumed that the System has 
been operating with the preferred circuit breaker 
P closed and supplying power to the main power 
bus from the preferred feeder circuit 36. It Will 
also be assumed that contact members 2 and 6. 
on relays 52 and 53, respectively, are closed and 
that the voltage relay 53 is energized from the 
auxiliary feeder circuit 37. 
In the event of a power failure on the pre 

ferred feeder circuit 36, relays A, 4 and Will 
be de-energized immediately. As a result of the 
de-energization of relay 26, the transfer relay 48 
will be energized over a circuit which may be 
traced from the positive control bus through Cons 
tact members 73 of the preferred circuit breaker 
P, conductor 4, contact members 75, conductor 

, contact members 2, actuating coil of relay 
48, contact members 64, conductor 02, contact 
members 9, conductor. 8, contact members 8, 
conductor 32 and contact members 22 to the neg 
ative side of the control buS, 
The preferred circuit breaker P will then be 

automatically tripped over a circuit which may 
be traced from the negative control bus, contact 
members 25 of circuit breaker P, trip coil 38, COn 
ductor. 69, contact members 68 and 83, conductor 
A3, contact members 4 of the interlocking re 
lay 38, to the positive side of the control bus. 
In response to the opening of the preferred cir 
cuit breaker P a circuit will be completed for 
energizing the closing relay 45 to effect the clos 
ing of the auxiliary circuit breaker A. 
The circuit for energizing relay 45 may be 

traced from the positive control bus, contact mem 
bers 35 of the auxiliary circuit breaker A, conduc 
tor 86, actuating coil of relay 45, conductor 87, 
contact members 88, coinductor 83, contact men 
bers 90 of the transfer relay 43, conductor 5, 
contact members 8, conductors land 93 and 
contact members 92, which are closed when the 
preferred circuit breaker P is open, to the nega 
tive control buS. 

It will be observed that the circuit for closing 
the auxiliary circuit, breaker A is not completed 
until the preferred circuit breaker P has been 
opened and contact members 92 on this circuit 
breaker have been bridged. 
The usual indications for showing that the 

preferred circuit breaker P has been opened and 
the auxiliary circuit breaker A has been closed 
will be transmitted back over the respective con 
trol circuits to the operation indicators at the 
office, as hereinbefore described. The transfer 
relay 48 will also be de-energized because of the 
opening of contact members 3 of the preferred 
circuit breaker P. 
In the event that power returns to the pre 

ferred feeder circuit 36, the main power bus will 
be automatically transferred from the auxiliary 
feeder, circuit 3 back to the preferred feeder cir 
cuit 36. A predetermined time after power has 
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been returned to the preferred feeder circuit 36, 
the voltage delay relay is will be actuated to its 
closed position thereby energizing the actuating 
relay 45 and the interlocking relay . 
As a result of the energization of the relay 6 

the transfer relay 48 is energized over a circuit 
which may be traced from the positive control 
bus, contact members 97 of the auxiliary circuit 
breaker A, conductor 96, contact members. 95, 
conductor 8, contact members 78, conductor 2, 
contact members 54, actuating coil of relay 8, 
contact members 72, conductor 64, contact mem 
bers 33, conductor 93 and contact members 92 of 
the preferred circuit breaker P, to the negative 
Control buS. . . . 
The closing of transfer relay 48 establishes a, 

circuit for tripping the auxiliary circuit breaker 

O 

A which may be traced from the negative control. 
bus, through contact members 25 of the auxiliary 
circuit breaker A, trip coil 3, conductor 8, COIn 
tact members 88, conductor 83, contact mens 
bers 92, conductor 65, and contact members 08 
of the interiocking relay D to the positive control. 
buS. 
When the circuit breaker A is tripped, a cir 

cuit is established for energizing the closing relay 
42 associated with circuit breaker P, Which may 
be traced from the positive control bus, contact 
member's 22 of the preferred circuit breaker P, 
actuating coil of relay 42, conductor 69, contact 
members 68 and 83, conductor 83, contact mem 
bers 9 of the interlocking relay 9, conductors 

C and 32, and contact members. 22 of circuit 
breaker A to the negative control bus. 

It will be again observed that it is necessary for 
the auxiliary circuit breaker A to be in the open 
position and for its contact in embers. 22 to be 
bridged before the preferred circuit breaker P 
may be closed. 

Referring now to Fig. 4 of the drawings, the 
electrical control System shown is especially 
adapted for automatic operation of the transfer 
feeder System in which it is desired to arrest the 
Operation of the automatic transfer System and 
to Operate both feeder circuit.S. in parallel. 
In general, this system comprises, at the office, 

closing SWitches 5 and trip Switches, together 
With operation indicators associated with the 
preferred and auxiliary feeder circuits as de 
scribed hereinbefore. In addition, the control 
bus, Cornprising the positive and negative Con 
ductors 5 and 6, is provided at the office and is 
connected to the corresponding control bus at 
the Sub-station by means of conductors 69 and 50. 
in addition, control conductors 9 are provided for 
connecting the control apparatus associated with 
each individual circuit at the office and at the 
sub-station. 
At the sub-station, a preferred circuit breaker 

P is provided having a trip coil 38 and a closing 
coil 39. In order to actuate the circuit breaker 
P to the closed position, a circuit breaker closing 
relay 42 is provided. An auxiliary circuit breaker 
A is also provided at the sub-station having a 
trip coil 3 and a closing coil A4 together With a 
circuit. breaker closing relay 45. 

It will be observed that the preferred circuit 
breaker P is disposed to connect the main power 
bus 35 to the preferred feeder circuit 36 while the 
auxiliary circuit breaker A is disposed to connect 
the inain power bus 35 to the auxiliary feeder 
circuit. 3. 
In order to render the system automatically 

responsive to the Voltage applied to the preferred 
feeder circuit 36, the under voltage relay A7 is 
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provided, the contact members of which are dis 
posed to be bridged a predetermined length of 
time after voltage has been applied to its actuat 
ing coil. The bridging of the contact members 
of relay 47 effects the energization of the coil of 
the actuating relay 4S, the function of which will 
be set forth hereinafter. 
The manual operation cf the circuit breakers 

may be effected by means of main control relays 
If and f {2 which serve to energize the double 
coil lock out relays 3 and f4. The operation 
Of the lockout relays is 3 and 4 serves to ener. 
gize a transfer relay 5, the function of which 
Will be Set forth hereinafter. 

In the event that it is desired to arrest the auto 
natic Operation of the system when the auxiliary 
circuit breaker A is closed and to prevent the 
preferred circuit breaker P from closing on return 
of power to the preferred circuit 36, an automatic 
arresting relay 6 is provided which may be ac 
tuated by means of a push-button switch 7 lo 
cated at the Office. 
In Order to more clearly set forth the operation 

of this 'System, the operation necessary to cause 
the closing and tripping of the auxiliary circuit 
breaker A will be described. It will be assumed 
that power is applied to both the preferred feeder 
circuit 36 and the auxiliary feeder circuit, 31 and 
that both preferred circuit breaker P and the 
auxiliary circuit breaker A are open. 
The Operator now depresses the close switch 

5, aSSociated with the auxiliary circuit at the 
office, and thereby applies regative potential 
from the control bus 5 through conductor 9 to 
the actuating coil of the relay f2 through con 
ductor if 8, contact members 9 of the auxiliary 
circuit breaker A to the positive control bus. The 
main control relay f2 is then closed to energize 
the right-hand coil of lockout relay 4 over a 
circuit which may be traced from the positive 
COIntrol bus, contact members 9 of the auxil 
iary circuit breaker A, conductors : 8 and 2), 
contact members 2 of the arresting relay 6, 
conductor 22, contact members 23 and 24 of 
the main control relay 12, conductor 25, and 
actuating coil 26, to the negative control bus. 
The right-hand contacts 28 of relay 4 will 
then be closed. However, no further operation 
Will be accomplished until the operator releases 
the ciOSe Switch 5. 
When the Operator releases the close switch 

:5, relay 2 is de-energized and opened to com 
plete a circuit for energizing the circuit breaker 
closing relay 45 which may be traced from the 
positive control bus, through contact members 
29 of the auxiliary circuit breaker A, actuating 

coil of relay 45, conductor 39, contact members 
3f of relay 2, conductor 32, contact members 
33 of relay i5, conductor 34 and contact mem 
bers 28 to the negative control bus. The con 
tast members 45 of relay 5 are thus closed to 
energize the closing coil 34 of the auxiliary cir 
cuit, breakar A. Over an obvious circuit. 
The indication, that the auxiliary circuit 

breaker A has cigged, Will be transrdited to the 
office from the sub-statign Cvel a circuit, whic). 
may be traced frolin the negative control bus, 
through contact, members 35 of the auxiliary 
circuit breaker A, conductor 8, actuating coil 
of relay 2, conductor 9 and coil 8 of operation 
inductor f, to the positive control bus. The 
energization of coil 8 operates the indicator 
to show that the auxiliary circuit breaker A has 
been closed. 

In order to open the auxiliary circuit breaker 
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A, after it has once been closed, the operator de 
preSSes the trip Switch 6, that, is associated. With 
the auxiliary circuit creaker A. at tie office and 
applies positive potential from the control bus 
to the conductor 9 and through tile operating 
coil of relay 2, conducto: i8 and contact, mem. 
bers 35 of the auxiliary circuit, breaker A, to 
the negative control bus at Sub-station, 
Relay f2 is thus energized and closes, to estab 

lish a circuit for energizing the left-hand coil 
iS) of relay it 4 which may be traced from the 
negative conti'ol bus, through contact, ninenbers 
35 of the auxiliary circuit breaker A, conductors 
if 8 and 26, contact members 2 of relay S, 
Conductor 22, contact ninenice's 23 and 33 of 
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to the positive control bus. 
tact meinbers of relay ; 4 are then cicsed through 
the energization of tile ef{-hand actuating coil 
39. However, no further action 

until the operator releases the trip Switch 9 and 
it has returned to th a positic; at which 
time the main control. i.elay 2 is de-energized. 
A circuit is their completed for tripping the 

auxiliary circuit bi'eaker A which imay be traged 
from the negative control bus, through contact, 
Inenbers f38 of the auxiliary circuit breaker A, 
trip coil 43, conductor 32, contact ineriers 3, 
which are bridged when relay 2 is de-eilergized 
because of the release of the trip Switch , co- 30 
ductor 32, contact members 33, conductor 34, 
and contact members 38 of reiay 3, to the 
positive control bus. The auxiliary circuit 
breaker A is then Opened aid the Correspond 
ing indication is shown on the indicator as 
sociated with the auxiliai?y circuit bi'eaker at the 
Office in the same manner as heretofore described 
in connection with the closing Ci this circuit 
breaker. 

in order to close the preferred circuit leaker 
and to set up the systern for auto:3tic operaticn 
after the auxiliary circuit bleaker has been 
tripped, manually, as previously described, the 
operator closes one of the close switches 5 as 
sociated with the preferred circuit, breaker at the 
office. The closure of the SWitch 5 applies nega 
tive potential from the control bus 5 to conductor 
9 and the actuating coil of main control relay if 
through conductor it, and contact members 4 
f the preferred circuit breaker P to the positive 

control bus. The energization of relay causes 
the right-hand actuating coil 32 of relay 3 
to be energized over a circuit. Which may be 
traced from the positive contici bus, contact 
members 4 of preferred breaker P, CCInductor 
40, contact members i44 and 9 of the relay 
fi, conductor 48 and actuating coil 82 to the 
negative control buS. 
The operation of relay 3 establishes an ener 

gizing circuit for the transfer relay f is which 
extends from the negative control buS through 
contact in embers i47 of relay i3, conductor f48, 
actuating coil of relay 5, conductor f49 and 
contact members : 5) on relay 4 to the posi 
tive side of the control bus. No ful ther Opera 
tion takes place until the “close' switch 5 has 
been released at which time the actuating Coil 
of relay is de-energized to permit the Open 
ing of the relay. 

Relay closes its contact meinbei's 53 when 
the close Switch 5 is released, to establish a cir 
cuit for energizing the circuit breaker closing 
relay 42 which may be traced froii tie positive 
side of the control cuis, contact, inenbers 5i of 
the preferred circuit, breaker P, actuating coil of 5 
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relay 42, conductor 52, contact members 53, 
conductor 54, contact members 55 of the trans 
fer relay : 5, conductor 56, contact members 
F57 of relay 48, conductor 53 and contact mem 
bers 59 of the auxiliary circuit breaker A to the 
negative control bus. The closure of the pre 
feired circuit breaker F will cause a negative 
potential to ba applied to the control Wire 9 
through the contacts S8 on the preferred circuit 
breaker F to operate the corresponding indicator 
f7 at the office in the same manner as described 
hereinbefore. - 
In the event that the power Supply should fail 

on the preferred feeder circuit 36, it is the func 
tion of this system to automatically transfer the 
main power bus to the auxiliary feeder circuit 
3i in order to insure that a continuity of supply 
Will be inai itained on the main power bus. 
When the power supply fails on the preferred 
feeder circuit 36, the actuating relay 66 will be 
immediately de-energized. A circuit will then 
be set up for tripping the preferred circuit break 
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er P Which inay be traced from the negative con 
trol bus, contact members 88 of the preferred 
circuit breaker P, trip coil 38, conductor 52, con 
tact members 53, conductor 55, contact mem 
bers. 55, conductor 38, and contact members 
A52 of relay 63, to the positive control bus. 
At the Sarine time a circuit is set up for ener 

gizing the circuit breaker closing relay 45 which 
may be traced from the positive control bus, con 
tact members 29 of the auxiliary circuit breaker 
A, actuating coil of relay 45, conductor 39, con 
tact members 33, conductor 32, contact mem 
bers 63 of relay 5, conductor 64, contact mem 
bers 83 of relay 46, conductor 65 and contact 
meinbers 38 of the preferred breaker P, to the 
negative control bus. 

it will be observed that the auxiliary circuit, 
breaker A is prevented from closing until the 
preferred circuit breaker P has been opened and 
itS COntact members 69, are closed. 
The energization of relay 45 will cause the 

energization of the closing coil 34 over an obvious 
circuit and the auxiliary circuit breaker A Will 
then be closed. 
When the power is again applied to the pre 

... ferred feeder circuit 36, the voltage delay relay A 
Will be energized and a predetermined time there 
after its contact members will be closed to ener 
gize the actuating relay A6. 
When the actuating relay 35 closes, a circuit, 

is Set up for tripping the auxiliary circuit breaker 
A Which may be traced from the negative con 
trol bus through contact members 38 of the 
allxiliary circuit breaker A, trip coil 43, conductor 
30, contact nembers 3A, conductor 32, con 

tact member's 63, conductor S4, contact men 
ers 87 of relay 36, to the positive control bus. 
The cloSure of contact members 59 of the 

auxiliary circuit breaker A energizes the closing 
relay 43 to effect the closure of the preferred 
circuit breaker P. The energizing circuit for 
relay 42 may be traced from the positive control 
bus, through contact members 5 of the pre 
ferred circuit breaker P, actuating coil of relay 
42, contact members f 53, conductor 54, contact 
members 55, conductor. 56, contact members 
f5 of relay 46, conductor 58 and contact mem 
bei's 39 of the auxiliary circuit breaker A, to the 
negative side of the control bus. 
The corresponding operation indicators at the 

office will be operated to indicate that the auxil 
iary circuit breaker A has opened and that the 
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preferred circuit breaker P has closed in the same 
manner as Set forth hereinbefore. 

In the event that it is desired to arrest the 
automatic operation of the System after the aux 
iliary circuit breaker A has been closed to pre 
vent the preferred circuit breaker P from being 
automatically closed upon reapplication of power 
to the preferred feeder circuit 36, the automatic 
arresting relay 6 is operated. - - 
The circuit for energizing this relay 6 is es 

tablished by the operator depressing a push but 
ton at the office which applies positive po 
tential through conductor 9 to the actuating relay 

6, thence through conductor .67, contact mem 
bers 68 of relay 5, conductor 69, contact mem 
bers 70 of relay 46, conductor if, contact mem 
bers 2 of the auxiliary circuit breaker A, con 
ductor 73 and contact members 74 on circuit 
breaker P to the negative control bus. 
At the same time that the arresting relay 6 

is energized, the main control relay 2 is also 
energized on the application of positive potential 
to the conductor 9 through the actuating coil of 
relay 2, conductor 8 and contact members 
135 of the auxiliary circuit breaker A to the nega 
tive side of the control bus. - 
Operation of relay 2 establishes an energiz 

ing circuit for the right-hand coil 26 of relay 
f 4 which may be traced from the positive con 
trol bus, through contacts 5 of relay 6, con 
ductor 22, contact members 23 and 24, con 
ductor 25, and actuating coil, 26 to the nega 
tive control bus. Contact members 5 ( of relay 
| 4 are thereby opened and transfer relay 5 is 
de-energized. The de-energization of relay 5 
opens contact members 68 through which the 
energizing circuit for the actuating coil of relay 
6 was completed. However, the actuating coil 

of relay 6 is connected directly to the negative 
Side of the control bus over a circuit Which ex 
tends from the actuating coil of relay 6, con 
ductors F6 and 76 and contact members 27 to 
the negative side of the control bus. The relay 
a 6 is thereby maintained energized after relay 
5 has been de-energized. - 
It will also be observed that the left-hand coil 

:8 of relay 3 will be energized upon energiza 
tion of relay 6 over a circuit which may be 
traced from the negative control bus through 
contact members 79 of relay 6, conductors 88 
and 8, and actuating coil i8 to the positive side 
of the control bus. 
The opening of contact members 59 of relay 

a 4 and 47 on relay f 3 due to the energization 
of relay. 6 serves to insure that the transfer 
relay 5 will be de-energized with the result that 
automatic transference of the system back to the 
preferred feeder circuit 36 is prevented on re 
application of power thereto. 
When the operator releases the push button 

, relays 2 and 6 will be immediately de 
energized. 

It Will now be observed that any action on the 
part of relay AS, when power is again applied to 
the preferred feeder circuit, will not initiate the 
automatic transfer back to the preferred feeder 
circuit because relay 5 is de-energized. 

In the event that it is desired to parallel the 
preferred feeder circuit 3S with the auxiliary 
feeder circuit 3 when the automatic transfer has 
been arrested, as previously described, the oper 
ator depresses the “close' switch 5, that is as 
Sociated with the preferred circuit breaker at the 
Office, thereby energizing relay over a circuit 
which has been previously traced. The right 
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hand coil 42 of relay f3 is then energized over 
a circuit which may be traced from the positive 
control bus through contact members: 4 of the 
preferred circuit breaker P, conductor 40, con 
tact members 44 and 9, conductor 46 and 
relay coil 42 to the negative control bus. No 
further action will take place until the operator 
releases the "close' switch 5 at which time relay 

will be de-energized. 
A circuit will then be completed for actuating 

the circuit breaker relay 42 which may be traced 
from the positive control bus. through contact 
members 5 of the preferred circuit breaker P, 
actuating coil of relay 42, conductor 52, contact 
members 53, conductor 54, contact nembers 
82 of relay 5, conductor 83, contact members 
84 of relay 6, conductor 85, and contact men 

bers 86, to the negative control bus. The pre 
ferred circuit breaker P will then be closed and 
the corresponding operation indication sent back 
to the office as previously described. 
When it is desired to again condition the sys 

ten for automatic operation, the operator de 
presses, the "trip' Switch 6, associated with the 

5, auxiliary circuit breaker, thereby causing the 
auxiliary circuit breaker A to be opened as pre 
viously described and, at the same tine, causing 
the left-hand-coil. 35 of relay f4 to be energized. 
The transfer relay (5 will then be, again ener 
gized and the circuits will be set up for automatic 
transference. from the preferred circuit to the 
auxiliary feeder circuit in the event that power 
should fail on the preferred feeder circuit. In 
addition, the circuits will again be set up for auto 
natically transferring from the auxiliary feeder 
circuit back to the preferred feeder circuit when 
power is returned to the latter circuit. 
Since certain further changes may be made 

in the above. Construction and different embodi 
ments of the invention may be made without de 
parting from the Scope thereof, it is intended that 
all matter contained in the above description or 
shown in the accompanying drawingS. Shiall be 
interpreted as illustrative and not in a limiting 
Sease. 
Wei clain: as Our invention: 
1. In a power control System, in combination, 

a first station, a second station, a direct current 
control bus connecting the stations, circuit 
breakers; at the Second station for connecting a 
preferred feeder circuit and an auxiliary feeder 
circuit to a main power bus, control and signalling 
means at the first station individual to each cir 
cuit breaker' at the second station, said signalling 
means being responsive to different polarities, a 
control conductor for connecting each circuit 
breakerto the corresponding control and Signal 
ling means at the first station, relay means re 
sponsive to the voltage applied to the preferred 
feeder circuit for transferring the main powerbus 
from the preferred feeder circuit to the auxiliary 
feeder circuit on failure of voltage on the former 
circuit and for transferring the main power bus 
back to the preferred feeder circuit from the 
auxiliary feeder circuit on return of voltage to the 
preferred feeder circuit, control means actuated 
by the movement of the circuit breakers for ap 
plying different polarities from the control buS 
to the control conductors to actuate the signalling 
means for indicating the positions of the circuit 
breakers, locking, relay means at the Second sta 
tion and operable from the first station over the 
control conductor individual to the preferred 
feeder circuit for preventing the automatic trans 
fer of the main power to the auxiliary feeder 
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circuit by opening the energizing circuit to said 
transfer relay means when the preferred feeder 
Circuit is tripped from the first station, and a 
Second locking relay means at the second station 
and operable fron the first station over the co 
trol Conductor individual to the auxiliary feeder 
Circuit for preventing the automatic transfer of 
the nain power bus to the preferred feeder circuit 
by opening the energizing circuit to said transfer 
relay means when the auxiliary circuit breaker is 
closed from the first station. 

2. In a power control system, in conbination, 
a main power bus, pi'eferred and auxiliary feeder 
circuits, a preferred circuit breaker and an 
auxiliary circuit breaker for connecting the 
preferred and auxiliary feeder circuits respec 
tively to the main power bus, voltage relay means 
responsive to the voltage applied to the preferred 
feeder circuit for opening the preferred circuit 
breaker and closing the auxiliary circuit breaker 
on failure of voltage on the preferred feeder cir 
cuit and for opening the auxiliary circuit breaker 
and closing the preferred circuit, breaker on re 
turn of voltage to the preferred feeder circuit, 
and interlocking relay means connected to be 
energized on energization of the preferred feeder 
circuit for preventing the closure of the auxiliary 
circuit breaker prior to the opening of the 
preferred circuit breaker when the interlocking 
relay is de-energized by maintaining the ener. 
gizing circuit to the auxiliary circuit breaker 
Open and for preventing the closure of the 
preferred circuit breaker prior to the opening of 
the auxiliary circuit breaker when the inter 
locking relay is energized by maintaining the 
energizing circuit to the preferred circuit breaker 
Open. 

3. In a power control system, in combination, a 
first station, a Second station, a direct current 
control' bus connecting the stations, a preferred 
circuit breaker and an auxiliary circuit breaker 
for connecting a preferred feeder circuit and an 
auxiliary feeder circuit respectively to a main 
power bus, control and signalling means con 
nected to the control bus at the first station and 4 
individual to each circuit breaker at the second 
station, Said signalling means being responsive 
to different polarities, a control conductor for 
connecting each circuit breaker to the corre 
Sponding control and signaling means at the first 
station, Voltage relay means responsive to the 
voltage applied to the preferred feeder circuit for 
transferring the main power bus from the 
preferred feeder circuit to the auxiliary feeder 
circuit on failure of voltage on the preferred 
feeder circuit and for transferring the main power 
bus back to the preferred feeder circuit on re 
turn of voltage to Sald circuit, interlocking relay 
means connected to be energized on energization 
of the preferred feeder circuit for preventing the 
closure of the auxiliary circuit breaker prior to 
the opening of the preferred circuit breaker when 
the interlocking relay is de-energized by main 
taining the energizing, circuit to the auxiliary 
circuit breaker open and for preventing the 
closure of the preferred circuit breaker prior to 
the opening of the auxiliary circuit, breaker when 
the interlocking relay is energized by maintaining 
the energizing circuit to the preferred circuit 
breaker open, and control means actuated by the 
movement of the circuit breakers for applying 
different polarities from the control bus to the 
control conductors to actuate the signalling 
means at the first station for indicating the posi 
tions of the circuit breakers. 
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4. In a power control system, in combination, 

a first station, a second station, a direct cur 
rent control bus connecting the stations, a pre 
ferred circuit breaker and an auxiliary circuit 
breaker for connecting a preferred feeder cir 
cuit, and an auxiliary feeder circuit, respec 
tively, to a main power bus, control and signal 
ling means at the first station connected to the 
control bus and individual to each circuit break 
er at the second station, Said signalling means 
being responsive to different polarities, a Con 
trol conductor for connecting each circuit break 
er to the corresponding control and signalling 
means at the first station, a main control relay 
at the second station individual to each circuit 
breaker and disposed to be energized over the 
control conductor on operation of the control 
means at the first station, a lockout relay at 
the second station individual to each circuit 
breaker and disposed to be energized on Oper 
ation of the main control relay for Setting up a 
closing circuit for its associated circuit, breaker, 
said closing circuit being completed on de-en 
ergization of the main control relay, control 
means actuated by the movement of the circuit 
breakers for applying different polarities from 
the control bus to the control conductors to 
actuate the signalling means at the first station 
for indicating the positions of the circuit break 
ers, voltage relay means connected to be ener 
gized on energization of the preferred feeder cir 
cuit for opening the preferred circuit breaker 
and closing the auxiliary circuit breaker on 
failure of voltage on the feeder circuit and for 
opening the auxiliary circuit breaker. and clos 
ing the preferred circuit breaker on return of 
voltage to the preferred feeder circuit, an auto 
matic arresting relay at the Second station for 
preventing the transfer of the main power bus 
from the auxiliary feeder circuit to the pre 
ferred feeder circuit by opening the energizing 
circuit to said voltage relay means, and addi 
tional control means at the first station for in 
itiating the operation of the automatic arrest 
ing relay. 

5. In a power control system, in combination, 
a first station, a second station, a direct current 
control bus connecting the stations, circuit 
breakers at the second station for connecting a 
preferred feeder circuit and an auxiliary feed 
er circuit to a main power bus, control and 
signalling means at the first station individual 
to each circuit breaker at the second station, 
Said signalling means being responsive to dif 
ferent polarities, a control conductor for con 
necting each circuit breaker to the correspond 
ing control and signalling means at the first sta 
tion, relay means responsive to the voltage ap 
plied to the preferred feeder circuit for trans 
ferring the main power bus from the preferred 
feeder circuit to the auxiliary feeder circuit on 
failure of Woltage on the former circuit and for 
transferring the main power bus back to the pre 
ferred feeder circuit from the auxiliary feeder 
circuit on return of Voltage to the preferred 
feeder circuit, control means actuated by the 
movement of the circuit breakers for applying 
different polarities from the control bus to the 
control conductors to actuate the signalling 
means for indicating the positions of the circuit 
breakers, and locking relay means at the Second 
station operable from the first station over the 
control conductor individual to the preferred 
feeder circuit for preventing the automatic 
transfer of the main power bus to the auxiliary 
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feeder circuit. by opening the energizing circuit 
to said transfer relay means when the preferred 
feeder circuit is opened from the first station. 

6. In a power control System, in combination, 
a first station, a Second Station, a direct current 
control bus connecting the Stations, circuit 
breakers at the Second Station for connecting a 
preferred feeder circuit and an auxiliary feeder 
circuit to a main power bus, control and signal 
ling means at the first station individual to each 
circuit breaker at the second station, said Sig 
nalling means being responsive to different po 
larities, a control conductor for connecting each 
circuit breaker to the corresponding control and 
signalling means at the first station, relay means 
responsive to the Voltage applied to the preferred 
feeder circuit for transferring the main power 
bus from the preferred feeder circuit to the 
auxiliary feeder circuit on failure of voltage on 
the former circuit and for transferring the main 
power bus back to the preferred feeder cir 
cuit from the auxiliary feeder circuit on return 
of Voltage to the preferred feeder circuit, con 
trol means actuated by the movement of the cir 
cuit breakers for applying different polarities 
from the control bus to the control conductors 
to actuate the Signalling means for indicating the 
positions of the circuit breakers, andlocking re 
lay means at the second station operable from 
the first station over the control conductor in 
dividual to the auxiliary feeder circuit for pre 
venting the automatic transfer of the main power 
bus to the preferred feeder circuit by open 
ing the energizing circuit, to said transfer re 
lay means when the auxiliary feeder circuit is 
closed from the first station. - - 

7. In a power control System, in combination, 
a first station, a Second station, a direct current 
control bus connecting the stations, a preferred 
and an auxiliary circuit breaker at the second 
station for respectively connecting a preferred 
and an auxiliary feeder circuit to a main power 
bus, control means at the first station individual 
to each circuit breaker at the Second station, a 
control conductor connecting each circuit break 
er to the corresponding control means at the first 
Station, relay means responsive to the voltage 
applied to the preferred feeder circuit for trans 
ferring the main power bus from the preferred 
feeder circuit to the auxiliary feeder circuit on 
failure of voltage on the preferred feeder circuit 
and for transferring the main power bus back 
to the preferred feeder circuit on return of volt 
age thereto, locking relay means at the second 
station operable from the first station over the 
the control conductor individual to the preferred 
feeder circuit for preventing the automatic 
transfer of the main power bus to the auxiliary 
feeder - circuit by opening the energizing circuit 
to Said transfer relay means when the preferred 
feeder circuit is opened from the first station, and 
a Second locking relay means at the second sta 
tion operable from the first station over the con 
trol conductor individual to the auxiliary feeder 
circuit for preventing the automatic transfer of 
the main power bus to the preferred feeder cir 
Cuit by Opening the energizing circuit to said 
transfer relay means when the auxiliary circuit 
breaker is closed from the first station. 

8. In a power control System, in combination, 
a first station, a second station, a direct current 
Control bus connecting the stations, a preferred 
and an auxiliary circuit breaker at the second 
station for respectively connecting a preferred 
and an auxiliary feeder circuit to a main power 
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bus, control means at the first station individual 
to each circuit breaker at the Second station, a 
Control conductor connecting each circuit breaker 
to the coi'responding control means at the firs 
Station, relay means responsive to the voltage 
applied to the preferred feeder circuit for trans 
ferring the inain power bus from the preferred 
feeder circuit to the auxiliary feeder circuit on 
failure of voltage on the preferred feeder circuit 
and for transferring the main power bus back 
to the preferred feede' circuit on return of volt. 
age thereto, and locking relay means at the sec 
ond station operable from the first staticin over 
the control conductor individual to the preferred 
feeder circuit for preventing the automatic trans 
fer of the main power bus to the auxiliary feeder 
circuit by opening the energizing circuit to said 
transfer relay means when the pieferred feeder 
circuit is opened from the first station. 

9. In a power control System, in combination, 
a first station, a second station, a direct current 
control bus connecting the stations, a preferred 
and an auxiliary circuit breaker at the second 

11. 
station for respectively connecting a preferred 
and an auxiliary feeder circuit to a main power 
bus, control means at the first station individual 
to each circuit breaker at the Second station, a 
Control conductor connecting each circuit break 
el' to the corresponding control means at the first 
station, relay means responsive to the voltage 
applied to the preferred feeder circuit for trans 
ferring the main power bus from the preferred 
feeder circuit to the auxiliary feeder circuit on 
failure of voltage on the preferred feeder circuit 
and for transferring the main power bus back 
to the preferred feeder circuit on return of volt 
age thereto, and locking relay means at the sec 
Ond Station operable from the first Station over 
the control conductor individual to the auxiliary 
feeder circuit for preventing the automatic trans 
i?er of the main power bus to the preferred feeder 
circuit by opening the energizing circuit to said 
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transfer relay means when the auxiliary feeder 2 
circuit, is closed from the first Station. 

STUART C. HENTON. 
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