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My invention relates to an improved ar 
rangement for controlling the number of 
times a circuit breaker may be closed with 
in a predetermined time and particularly to 

is such an arrangement employing a thermal 
reply device. In order that a sensitive thermal respon 
sive device of a relatively low thermal ca 
pacity may be used, it has been proposed 

le heretofore that the winding of an electrical 
ly heated thermal device be connected in 
series with the closing coil of the circuit 
breaker so that the thermal device is heated 
by the current through the closing coil of 

15 the circuit breaker each time it is closed. 
Since the duration of the closing operation 
varies for different types of circuit breakers 
and also with different operating conditions, 
such an arrangement as proposed heretofore 

20 requires different thermal devices for the 
different types of breakers. Also due to the 
series connection of the thermal device and 
the closing coil of the circuit breaker, the 
voltage impressed across the closing coil is 
decreased. - 

One object of the present invention is to 
provide an arrangement by means of which 
the above mentioned difficulties are elimi 
nated. The invention consists in connecting 
the heating winding of the thermal device 
in a circuit which is independent of the clos 
ing coil of the circuit breaker in such a man 
ner that each time the circuit breaker is 
closed the thermal device is heated for a 
definite length of time which is independent 
of the length of time which it takes the cir 
cuit breaker to close. 
In accordance with the preferred embodi 

ment of my invention, I provide a time re 
lay which is energized simultaneously with 
the closing coil of the circuit breaker and 
which closes the heating circuit for the ther 
mal relay and effects the interruption of its 
own heating circuit and the closing coil cir 
cuit. The relay is designed so that after 
it has been deenergized for a predetermined 
length of time, it opens the heating circuit 
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and effects the reestablishment of its own 
operating circuit and the circuit of the clos 

50 ing coil if the circuit breaker is open. In 

lay 6, so that it cannot be reenergized to re 

this manner the closing coil cannot be ener 
gized while the thermal relay is being heat 
ed and consequently the duration of the heat 
ing of the thermal device is the same for each. 
closing operation of the circuit breaker. 55 
My invention will be better understood 

from the following description when taken 
in connection with the accompanying draw 
ing which diagrammatically shows one em 
bodiment of my invention and its scope will 
be pointed out in the appended claims. 

Referring to the accompanying drawing, 
1 represents a circuit breaker which is ar 
ranged to connect a source of current 2 to as 
load circuit 3. The circuit breaker 1 may 65 
be of any suitable type, examples of whi 
are well known in the art. As shown, it is 
of the well known latched-in type and in 
cludes a closing coil 4 and a trip coil 5 which. 
is connected in series relation with the source 70 
2 and the load circuit 3 when the circuit 
breaker 1 is closed. The circuit of the clos 
ing coil 4 is arranged to be completed across 
the source 2 when the circuit breaker is open. 
In the particular embodiment of my inven- 5 
tion shown in the drawing, this result is ac 
complished by means of a control relay 6 
which is arranged to be connected across 
the source 2 by the auxiliary contacts 7 on. 
the circuit breaker 1 when it is open. 
In order to limit the number of times the 

circuit breaker can reclose, I provide a suit 
able thermal relay such as a thermostat 8 
which is arranged to be heated each time the 
circuit breaker closes. As shown in the '85 
drawing, the thermostat 8 is arranged to be 
connected across the source 2 for a definite 
length of time each time the circuit breaker 
is closed. This result is obtained by means 
of a suitable instantaneous pick-up time de 
lay drop-out relay 9, the operating coil of 
which is connected in parallel with the clos 
ing coil 4 of the circuit breaker 1. The relay 
9 also controls the circuit of the control re 

80 

90 

95 

close the breaker 1 as long as the thermo 
stat 8 is being heated. The thermostat 8 is 
provided with suitable contacts 11 which, 
when closed, complete an energizing circuit 
for a suitable lockout relay 12, the contacts ' 



2 
13 of which are in the circuit of the control relay 6. 
The operation of the arrangement shown 

in the drawing is as follows: 
5 When the circuit breaker 1 is closed and 
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a fault occurs on the load circuit 3, the trip 
coil 5 becomes sufficiently energized to effect 
the opening of the circuit breaker 1 to discon 
nect the load circuit 3 from the source 2. 
When the circuit breaker. 1 opens, its auxil 
iary contacts 7 complete through the contacts 
13 of the lockout relay 12 and the normally 
closed contacts 14 of the time relay 9 an ener 
gizing circuit for the control relay 6. When 
the control relay 6 closes its contacts 15, they 
connect the closing coil 4 of the circuitbreak 

coil 4 closes the circuit breaker 1 so as to 
reconnect the source 2 to the load circuit 3. 
The energization of the time relay 9 effects 
the opening of its contacts 14 so as to open 
the above traced circuit for the control re 
lay 6. The energization of the control relay 
9 also closes its contacts 16 so that the ther 
mostat 8 and an adjustable resistor 17 are 
connected in series across the source 2. Since 
the relay 9 is of the time delay drop-out 
type, it maintains the circuit of the control 
relay 6 open and the heating circuit of the 
thermostat 8 closed for a definite time which 
is independent of the time it requires the 
circuit breaker to close. Therefore, if the 
overload is still connected to the circuit 
breaker at the time it recloses, the subse 
quent opening of the circuit breaker does 
not effect the reenergization of the control 
relay 6 until after the thermostat 8 has been 
heated for a predetermined length of time. 
If the fault connected to the lead circuit 

is of a permanent character so that the circuit 
is breaker does not remain closed after each re 
closure, the thermostat 8 will be sufficiently 
heated after the circuit breaker had opened 
a predetermined number of times to close its 
contacts 11 and thereby connect the operat 
ing coil of the lockout relay across the source 

-2. The energization of the lockout relay 
12 permanently opens the contacts 13 in the - 50 
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energizing, circuit for the control relay, 6 so 
that further automatic reclosing of the cir 
cuit breaker is prevented until the contacts 
of the lockout relay are manually reset. 
While I have, in accordance with the pat 

ent statutes, shown and described my inven 
tion as applied to a particular system and as 
embodying various devices diagrammatical 
ly indicated, changes and modifications will 
be obvious, to those skilled in the art and I, 
therefore, aim in the appended claims to 
cover all such changes and modifications as 

65 

fall within the true spirit and scope of my 
invention. - 
- What I claim as new and desire to secure 
by Letters Patent of the United States, is 

er 1 and the coil of the time relay 9 across the 
Source 2. The energization of the closing 

1,899,558 

1. In combination, a circuit breaker, clos 
ing means therefor, means including electri 
cally heated means for limiting the num 
ber of times said closing means can close said 
circuit breaker, and means responsive to each 
operation of said closing means for complet 
ing while said circuit breaker is open, a 
heating circuit for said electrically heated 
means and for maintaining said heating cir 
cuit completed for a definite time which is 
independent of the reclosing time of the cir 
cuit breaker. 

2. In combination, a circuit breaker, elec troresponsive means for effecting the closing 
of said circuit breaker, means for energizing 
said electroresponsive means, a thermal re 
lay, means controlled by said thermal relay for rendering said closing means inoperative 
to close said circuit breaker, and means for 
completing while said circuit breaker is open 

- and said electroresponsive means is ener 
gized a circuit for said thermal relay for a 
definite length of time which is independent 
of the reclosing time of the circuit breaker. 

3. In combination, a circuit breaker, clos ing means therefor including a winding, a 
time relay having its winding connected in 
parallel with said first mentioned winding, 
means for completing an energizing circuit 
for said windings, a thermal relay, means re 
sponsive to the energization of said time re 
lay for completing a circuit for said ther 
mal relay, and means controlled by said 
thermal relay for rendering said closing 
means inoperative to close said circuit. breaker. 

4. In combination, an electric circuit, a cir 
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cuit breaker in said circuit, means for open 
ing said circuit breaker, means responsive to 
the opening of said circuit breaker for clos 
ing said circuit breaker, and means for limit 
ing the number of reclosures of said circuit 
breaker including a thermal device and 
means for effecting when said circuit breaker 
is open the heating of said device for a defi 
nite length of time which is independent of 
the reclosing time of the circuit breaker dur 
ing each closing operation of said circuit 
breaker. - - 

5. In combination, 
cuit breaker in Said circuit, means for open 
ing said circuit breaker, electroresponsive 
means for closing said circuit breaker, means 
for effecting the energization of said elec 

ing a thermal device, timing means for ef 
fecting the heating of said device for a defi 
nite length of time which is independent. 

an electric circuit, a cir 
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of the reclosing time of the circuit breaker 
and means for effecting the operation of said 
timing means when said electroresponsive 
means is energized to close said circuit 
breaker. -- 30 

troresponsive means to close said circuit 20 
breaker, and means for limiting the number 
of reclosures of said circuit breaker includ 
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6. In combination, an electric circuit, a 
circuit breaker in said circuit, means for 
opening said circuit breaker, electrorespon 
sive means for closing said circuit breaker, a 

5 circuit for said electroresponsive means, 
means for closing said circuit, and means for 
limiting the number of reclosures of said 
circuit breaker including a thermal device, 
a heating circuit for said device, an instanta 

10 neous pick-up time delay dropout relay con 
trolling contacts in the circuits of said elec 
troresponsive means and said thermal device 
whereby said thermal device remains ener 
gized for a predetermined time each time 

15 said electromagnetic means is energized, and 
a winding for said relay connected in par 
allel with said electroresponsive means. 

7. In combination, an electric circuit, a 
circuit breaker in said circuit, means for 

20 opening said circuit breaker, means respon 
sive to the opening of said circuit breaker 
for effecting the reclosing thereof and means 
for limiting the number of reclosures in 
cluding a thermal device, means for heating 

25 said device a definite length of time each 
time said circuit breaker is reclosed and 
means for preventing a subsequent reclosure 
of said circuit breaker while said device is 
being heated. 

30 In witness whereof, I have hereunto set my 
hand this 2 day of September, 1930. 

ERNST BORRE. 
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