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My invention relates, generally, to control sys 
tems and, more particularly, to remote relay con 
trol over telephone or supervisory control chan 
nels. 

In the operation of power systems comprising a 
plurality of stations, the stations are often con 
nected by a telephone system. In such Systems, 
the telephone channel which extends between the 
stations is often employed as the signalling chan 
nel for remote control operations between the 
stations. Such remote control Systems place an 
additional burden on the telephone line by Wir 
tue of the remote control apparatus connected 
to the telephone line, and thus reduce the tele 
phone ringing energy. 
An object of my invention is to provide a con 

trol system which shall function to perform cer 
tain remote control functions over a telephone or 
other communication channel Without placing 
an additional burden upon the communication 
channel. 
A further object of my invention is to provide 

a control system which shall function to block 
the operation of a breaker upon the occurrence 
of a fault at a remote point, and which shall 
function to perform such remote blocking opera 
tions over a communication System without plac 
ing any load burden upon the System. 

i?hese and other objectS and advantages of the 
invention Will be apparent from the following 
detailed description taken in connection. With the 
accompanying drawing, the single figure of which 
is a diagrammatic view of a power system and 
associated control apparatus embodying the 
principal features of my invention. 
The invention comprises, generally, a direc 

tional relay 2 at a station A on a power circuit 
4 disposed to trip a circuit breaker 6, or other 
apparatus unit, when excess power flows in the 
direction from the station. A towards a station 
B. At the station B a directional relay 8 func 
tions to open a circuit breaker , or other ap 
paratus unit, when there is excess power flow 
away from the station B through the breaker 0. 
The directional relays 2 and 8 may be any 

well-known power-directional relays which re 
spond to power flow of fault proportions a Way 
from the stations through the circuit breakers 6 
and 0, and will normally be so calibrated and 
timed that the relay 8 will function to close the 
trip circuit of the circuit breaker to before the 
relay 2 functions to close its aSSociated trip cir 
cuit. It is to be understood that the directional 
relays 2 and 8 are merely illustrative of Suitable 
relays that will perform the desired functions, 
and that combination of relays, such as fault re 
lays and directional relays, may be employed for 
the same purpose and connected in conformance 
With Well-known relay, practice to respond to 
fault current flow away from the Station buses. 

5 

0. 

25 

30 

35 

40 

50 

5 5 

68) 

The relay 8 functions to cause an impulse de 
vice 2 to apply an impulse to the conductors 4 
and 6 of a communication system extending 
between the stations A and B. This impulse will 
be of higher potential than the telephone or 
supervisory control impulses normally acting on 
the communication system, but will be of insufi 
ient duration to operate the telephone or super 

Visory control apparatus. The impulse will be of 
sufficiently high potential to cause the glow tube 
8 at Station. A to conduct current to energize a 

relay 26 which will respond to the short impulse 
and prevent the directional relay 2 from opening 
the circuit breaker S. 

Considering the invention more in detail, the 
trip coil 22 of the circuit breaker 6 is energized 
by the relay 2 in a circuit, which extends from 
positive potential through a contact element 24 
of the relay 2, a conductor 26, the winding of the 
trip coil 22, a conductor 28, and a back contact 
30 of the relay 20 to negative potential. The 
relay 8 at Station B controls an energizing cir 
cuit for the trip coil 32 of the circuit breaker 
in a circuit which extends from positive poten 
tial through a contact element 36 of the relay 3, a 
conductor 36, and the winding of the trip coil 32 
to negative potential. A relay 38 similar to re 
lays 2 and 8 functions to control a circuit breaker 
A at the station B in a manner similar to the 
functioning of relayS 2 and 8 When there is excess 
power flow in the direction from station B to sta 
tion A. 
The impulse device 2 at the Station B com 

prises a step-up transformer 42 controlled by a 
relay 4. The secondary winding of the trans 
former 2 is connected to the communication 
channel conductors 4 and 6 in a circuit which 
extends from the conductor 4 through a con 
ductor AS, a contact element 48 of the relay 4, 
a conductor $3, the secondary winding of the 
transformer 42, and the conductor 52 to the con 
ductor 6. The primary winding of the trans 
former 42 may be connected in an energizing cir 
cuit by the contact element 54 of the relay 44, 
this energizing circuit extending from positive 
potential through the contact element 54, a con 
ductor 56, and the primary winding of the trans 
former 62 to negative potential. The relay 44 
is connected to be energized by a contact element 
58 of the relay 8 in a circuit which extends from 
positive potential through the winding of the re 
lay 44, a conductor 6, and the contact element 
53 to negative potential. 
The relay 2 at the station A is connected to 

be energized by impulses of sufficiently high po 
tentiai to render the glow tube 3 conductive in 
a circuit which extends from the conductor it 
through a conductor 62, the winding of the re 
lay 28, a conductor 64, the glow tube i3, and a 
Conductor 66 to the conductor 6. The ener 
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gization of the relay 20 will cause its contact 
element to open the energizing circuit of the 
trip coil of the circuit breaker 6, thus prevent 
ing the trip coil from being energized when the 
directional relay 2 is energized. 
A time delay release relay is at the station 

A is normally energized in a circuit extending 
from positive potential through the winding of 
the relay 7, a conductor 2, a contact element 
74 of the relay 20 in back contact position, a 
conductor AS, and a conductor Si to negative 
potential. When the relay 2 is energized, its 
contact element 74 will move from back contact 
position to front contact position to thereby de 
energize the relay ), and complete a holding 
circuit for the winding of the relay 23 which 
extends from positive potential through a con 
tact element f8 of the relay 7, a conductor 33, 
a contact element 82 of the relay 23, conductors 
84 and 62, the winding of the relay 23, a con 
ductor 86, the contact element is of the relay 
20 in the front contact position, and the con 
ductor il to negative potential. This holding 
circuit for the relay 23 will be broke; after the 
period of the time delay release of the ceiay 
When its contact element 3 will nove to open 
circuit position. 
In the Operation of the System, the telephone 

and/or SuperVisory control apparatus function 
ing between Stations A and B Over the conduc 
tors 4 and 6 will normally use inpulses having 
potential values lower than the potential neces 
Sary to render the glow tube f8 conductive, and 
the relay 2 will, therefore, not be aifected by 
the telephone and/or Supervisory control in 
pulses. The circuit comprising the winding of 
the relay 2 and the glow tube 8 connected to 
the conductors 4 and 3 will be substantially 
the Saline as an open circuit with Ronal poten 
tials on the conductors A and SS, since the glow 
tube 8 will not be rendered conductive except 
at higher potentials. 
When a fault occurs on the power circuit A 

beyond the station B fron station A, as at X, 
the directional relay 8 will operate to trip the 
circuit breaker () and to energize the relay 44 
Which, in turn, Will energize the primary wind 
ing of the transformer 4 and coinect the sec 
Ondary Winding of the transformer 32 to the coin 
ductors 4 and 36. The charging current for 
the primary winding of the transforne S2 will 
cause an inpulse to be generated in the Second 
alry winding cf the transformer 42 of consider 
ably higher potential thain the normal telephogne 
Or Supervisory control inpuses acting Oia the 
conductors and 3. This single high poten 
tial impulse will render the giow tube conductive 
and energize the relay 23 to block the operation 
of the trip coil 22 of the circuit breaker G, as 
hereinbefore described. Thus the relay 2 will 
be blocked from operating in the event that 
there is any delay in the operling of the circuit 
breaker . 
The operation of the relay 23 will also close 

itS OWIn holding circuit, and will be inaintained 
energized by means of this holding circuit until 
the time delay relay opens its contact, eienent, 
8 to thereby open the holding circuit of the 

relay 2. This time delay release of the relay 
2) is provided to insure that the circuit tea;xer 

at the station B is tripped before the trip 
circuit of the circuit breaker at station A is 
returned to normal condition by the movement 
of the contact element 38 of the relay 25 to 
closed circuit position, 
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In the event that a fault should occur on the 
conductor 4 between the stations A and B, the 
directional relays 2 and 33 will function to sec 
tionalize the section of the power circuit between 
Stations A and B, since such a fault will not 
disturb the tripping circuit for the circuit break 
er 6 at the station A. It is to be understood 
that any Well-known time delay means may be 
employed at the Station. A to delay the release 
of the relay 2 after it is momentarily energized 
by the blocking impulse. It is further under 
Stood that the power circuit will normally com 
prise other conductors, as for a three-phase line, 
that the circuit breaker will control each of these 
conductor's, and that the directional relays, 
Which are shown as connected to a single con 
ductor for convenience of illustration, will be 
connected to the three-phase power circuits in 
any well-knoWn conventional manner. 
Thus, it will be seen that I have provided a 

control System. Which shall function to block the 
Operation of a breaker upon the occurrence of 
a fault at a remote point, and which shall func 
tion to perform such remote blocking operation 
over a communication System without placing 
any Cadburden upon the System. 

in compliance with the requirements of the 
patent statutes, I have shown and described here 
in a preferred embodiment of my invention. It 
is to be understood, however, that the invention 
is not limited to the precise construction shown 
and described, but is capable of modification by 
One skilled in the art, the embodiment herein 
shown being merely illustrative of the principles 
of my invention. 

I claim aSny invention: 
1. Tn a control System, a first circuit breaker 

and a Second Circuit breaker disposed at first and 
Second stations on a power circuit, a communica 
tion channel extending between the stations noi 
mally subjected to current impulses of predeter 
mined potential, means responsive to a fault. On 
the power circuit between said stations for open 
ing the circuit breaker at the first station, means 
responsive to a fault on the power circuit beyond 
the second Station for applying an impulse to 
the communication channel of higher potential 
than the normal communication impulses acting 
On the channel, and means at the first station 
responsive to said higher potential which is high 
er than the potentials of the normal communi 
cation impulses for rendering the circuit breaker 
Cpening means at the first station inoperative. 

2. In a control System, a first circuit breaker 
and a Second circuit breaker disposed at first and 
Second Stations on a power circuit, a communica 
tion channel extending between the stations nor 
nally subjected to current impulses of predeter 
mined potentiai, means responsive to a fault on 
the power circuit between said stations for open 
ing the circuit breaker at the first station, means 
responsive to a fault on the power circuit beyond 
the Second Station for applying an impulse to the 
communication channel of higher potential than 
the normal coinmunication impulses acting on 
the channel, a glow tube at the first station dis 
posed to be acted upon by potentials applied to 
the communication chaniel and responsive to 
said higher potential which is of higher value 
than the potential of the normal coinahunication 
impulses, and means controlled by said glow tube 
for rendering the circuit breaker opening means 
at the first station inoperative. 

3. In a control System, a first circuit breaker 
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and a second circuit breaker disposed at first and 
second stations on a power circuit, a communi 
cation channel extending between the stations 
normally subjected to current impulses of prede 
termined potential, means responsive to a fault 
On the power circuit between said stations for 
opening the circuit breaker at the first station, 
means responsive to a fault on the power circuit 
beyond the second station for applying an impulse 
to the communication channel of higher poten 
tial than the normal communication pulses act 
ing on the channel, a series circuit comprising 
a glow tube and the winding of a relay connected 
in parallel circuit relation with the communica 
tion channel at the first station, said glow tube 
being responsive to said higher potential which is 
of higher value than the potential of the nor 
mal communication impulses for effecting the op 
eration of the relay, and means controlled by said 
relay for rendering the circuit breaker opening 
means at the first station inoperative. 

4. In a control system, a first circuit breaker 
and a second circuit breaker disposed at first and 
second stations and a power circuit, a communi 
cation channel extending between the stations 
subjected to current impulses of predetermined 
potential, means responsive to a fault on the 
power circuit in between said stations for open 
ing the breaker at the first station, impulse ap 
plying means at the Second station for applying 
a current impulse to the communication channel 
of higher potential than the normal communi 
cation impulses acting on the channel, said im 
pulse applying means being normally discon 
nected from the communication channel, means 
responsive to a fault on the power circuit beyond 
the second station for connecting said impulse 
applying means to the communication channel 
and causing it to apply an impulse to the Com 
munication channel, a glow tube at the first sta 
tion disposed to be acted upon by potentials ap 
plied to the communication channel and respon 
sive to said higher potential which is of higher 
value than the potential of the normal communi 
cation impulses, and relay means controlled by 
said glow tube for rendering the circuit breaker 
opening means at the first station inoperative. 

5. In a control system, a first circuit breaker 
and a second circuit breaker disposed at first and 
second stations on a power circuit, a communi 
cation channel extending between the stations 
and normally Subiected to current impulses of 
predetermined potential, means responsive to a 
fault on the power circuit between said stations 
for opening the breaker at the first station, im 
pulse applying means at the second station for 
applying when energized an impulse to the com 
munication channel of higher potential than the 
normal communication impulses acting on the 
channel, said impulse applying means being nor 
mally disconnected from the communication 
channel, means responsive to a fault on the power 
circuit beyond the second station for energizing 
and Connecting said impulse applying means to 
the communication channel to apply an impulse 
to the communication channel, a series circuit 
at the first station comprising a glow tube and 
the winding of a relay connected in parallel cir 
cuit relation with the communication channel, 
said glow tube being responsive to said higher 
potential which is of higher value than the po 
tential of the normal communication impulses, 
and means controlled by said relay for rendering 
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the circuit breaker opening means at the first 
station inoperative. 

6. In a control system, a first circuit breaker 
and a second circuit breaker disposed at first 
and second stations on a power circuit, said break 
ers being provided with opening means, a com 
munication channel eXtending between the sta 
tions normally subjected to current impulses of 
predetermined potential, first relay means re 
Sponsive to a fault on the power circuit between 
Said Stations for actuating the opening means of 
the breaker at the first station, impulse applying 
means at the Second station for applying when 
energized an impulse to the communication chan 
nel. Of higher potential than the normal com 
munication impulses acting on the channel, said 
impulse applying means being normally discon 
nected from the communication channel, second 
relay means at the second station responsive to 
a fault on the power circuit beyond the second 
station for actuating the opening means of the 
breaker thereat, additional relay means at the 
second station controlled by said second relay 
means for energizing said impulse applying means 
and connecting it to the communication channel 
to apply an impulse to the communication chan 
nel, a series circuit at the first station comprising 
a glow tube and the winding of a relay con 
nected in parallel circuit relation with the com 
munication channel, said glow tube being respon 
Sive to said higher potential which is of higher 
value than the potential of the normal communi 
cation impulses, contact means controlled by said 
relay for rendering the circuit breaker opening 
means at the first station inoperative, and means 
for causing said relay to maintain said circuit 
breaker opening means inoperative for a prede 
termined length of time. 

7. In a control system, a first circuit breaker 
and a Second circuit breaker disposed at first and 
Second stations on a power circuit, said breakers 
being provided with opening means, a communi 
cation channel extending between the stations 
normally subjected to current impulses of pre 
determined potential, fault responsive relay 
means at the first station responsive to a fault 
on the power circuit between the first and second 
Stations for effecting operation of the opening 
means of the breaker at the first station, impulse 
applying means at the second station for apply 
ing a direct current impulse to the communica 
tion channel of higher potential than the nor 
mal communication impulses acting on the chan 
nel, said impulse applying means being normally 
disconnected from the communication channel, 
relay means at the second station including fault 
responsive relay means responsive to a fault on 
the power circuit beyond the second station for 
effecting operation of the opening means of the 
breaker thereat and for connecting said impulse 
applying means to the communication channel to 
apply an impulse thereto, a glow tube at the first 
Station disposed to be acted upon by potentials 
applied to the communication channel and re 
sponsive only to said direct current impulse, first 
relay means controlled by said glow tube for ren 
dering the circuit breaker opening means at the 
first station inoperative, and second time delay 
relay means controlled by said first relay means 
for causing said first relay means to maintain 
Said circuit breaker opening means inoperative 
for a predetermined length of time, 
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