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My invention relates to circuit breaker con 
trol systems and particularly to Systems for Con 
trolling the closing of a circuit breaker, and one 
object of my invention is to provide an arrange 
ment for limiting the time that the closing circuit 
of a circuit breaker remains energized in case the 
circuit breaker fails to close in response to the 
energization of the circuit. 
In certain types of automatic circuit breaker 

reclosing systems, it is the practice to effect the 
initial reclosure as quickly as possible after the 
circuit breaker opens. When such a System is 
used with a circuit breaker that is not provided 
with a latch checking SWitch, there is the possi 
bility that the closing circuit may be completed 
before the latching means of the circuit breaker 
has reset. When this occurs, the closing circuit 
remains energized for a relatively long time with 
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If the circuit breaker closing means is of the 
intermittently rated type, this relatively long 
energization of the closing circuit may result in 
the burning out of the operating coil of the clos 
ing means, which is connected in the closing 
circuit. In accordance With my invention, I pro 
vide an arrangement for limiting the time that 
the circuit breaker closing circuit remains ener 
gized in case the circuit breaker fails to close in 
response to the energization of the circuit. 
My invention will be better understood from the 

following description. When taken in connection 
with the accompanying drawing, Fig. 1 of which 
diagrammatically illustrates an automatic reclos 
ing circuit breaker system embodying my inven 
tion, and Figs. 2 and 3 illustrate modifications 
of the timing means which may be employed to 
effect the opening of the circuit breaker closing 
circuit, and its scope will be pointed out in the 
appended claims. 

Referring to Fig. 1 of the drawing, repre 
Sents a circuit breaker which connects a Suitable 
source of current such as a polyphase alternating 
current supply circuit 2 to a polyphase load cir 
cuit 3. The circuit breaker f is shown as a 
latched-in circuit breaker having a closing coil 4 
which, when energized, closes the circuit breaker 
f, and over-current trip coils 5 which are arranged 
to be energized respectively in accordance with 
the current flowing in different phases of the 
load circuit 3 and which, when sufficiently ener 
gized, releases a latch 6 that holds the circuit 
breaker in its closed position. 
For effecting the automatic reclosing of the 

circuit breaker f, I provide a motor-driven timer 
3 which is arranged to be Set into operation 

(C. 15-294) 
When the circuit breaker opens. In the par 
ticular arrangement diagrammatically shown, the 
timer 3 comprises a motor 4 driving three cams 
f6, f6, and F, which respectively operate mov 
able contacts 8, 9, and 20. The movable con 
tacts 8, 9, and 20 are shown in the positions 
they occupy When the circuit breaker is closed 
under normal load conditions. It will be noted 
that under these conditions the movable contact 
20 is held in engagement with the stationary 
contact 23 by a latch 2, which is arranged to be 
released by a magnet 22, the circuit of which is 
completed through auxiliary contacts 30 on the 
circuit breaker as soon as it opens. The magnet 
22 also controls contacts in the closing circuit 
Of the control relay 25 so that this relay is ener 
gized immediately after the circuit breaker f 
Opens, to effect an immediate reclosure of the cir 
cuit breaker, since the relay 25 when energized 
completes an energizing circuit for the closing coil 
4 of the circuit breaker . 
In accordance With my invention, I provide in 

the closing circuit of the control relay 25 the 
normally closed contacts 26 and provide suitable 
timing means for effecting the opening of these 
contacts 26 after the closing circuit has been 
Coimpleted, for a Sufficient length of time to effect 
under inormal conditions the closing of the circuit 
breaker . As shown in Fig. 1, the movement 
of the movable contact 20, when released by the 
magnet 22, allows the Spring-actuated rod 27 to 
move downwardly against the force exerted by a 
Suitable retarding means, such as a dashpot 28, to 
Open the contacts 26 a predetermined time after 
the magnet 22 is energized. 
The operation of the arrangement shown in 

Fig. 1 is as follows: When the circuit breaker 
is closed and the current supplied to the load 
circuit 3 through the circuit breaker is below a 
predetermined value the various devices are in 
the positions shown in the drawing. When an 
Overload occurs on the load circuit 3, one or both 
of the over-current trip coils 5 become sufficiently 
energized to release the latch 6 and thereby effect 
the opening of the circuit breaker so that its 
auxiliary contacts 30 and 3 are closed and its 
auxiliary contacts 32 are open. The closing of 
the contacts 30 completes an energizing circuit 
for the magnet 22 through the movable contact 
20 and the stationary contact 23 of the timer 3 5. 
and the contacts 26. By closing its contacts 33, 
the magnet 22 completes a locking circuit for it 
Self which is independent of the movable con 
tact 20 and the stationary contact 23 so that 
when these contacts are subsequently separated, 
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the energizing circuit of the magnet 22 is not 
interrupted. By actuating the latch 2?, the mag 
net 22 releases the movable contact 20 So that it 
immediately moves out of engagement with sta 
tionary contact 23 and into engagement with 
stationary contact 35. A circuit is then con 
pleted for the control relay 25 through the auxil 
iary contacts 3 of the circuit breaker , the 
contacts 34 of the magnet 22, contacts 35 and 
20 of the timer 3, contacts 33 of the magnet 22, 
and the contacts 26. By closing its contacts 37, 
the relay 25 completes an energizing circuit for 
the closing coil 4 to effect a Substantially in 
stantaneous reclosure of the circuit breaker . 
The closing of the contacts 30 when the cir 

cuit breaker opens also completes a starting 
circuit for the driving motor 4 of the timer 3 
through the stationary contact 39 and the mov 
able contact 8 of the timer f3, the driving motor 
4, and the movable contact 9 and the stationary 
contact 40 of the timer f3. Immediately after 
the motor 4 starts, the cam i5, which is rotated 
in a counter-clockwise direction, causes the mov 
able contact 8 to move out of engagement with 
contact 39 and into engagement with contact 4 
So as to maintain an energizing circuit for the 
motor 4 completed after the circuit breaker 
closes. 

If the circuit breaker remains closed after 
the initial reclosure, the operation of the timer 
3 effects no change in the energization of the 

circuits until the timer reaches its lockout posi 
tion, in which position the cam f6 moves the 
movable contact 9 out of engagement with the 
contact 40 so that the circuit of the motor 4 is 
interrupted and noves the contact 9 into en 
gagement With the contact 42. Since the circuit 
breaker is closed, the circuit of the motor & 
is then closed through the auxiliary contacts 32 
on the circuit breaker f to complete an energizing 
circuit for the motor 44 so that the timer is moved 
to its normal position, in Which position the cir 
cuit of the motor 4 is open at the auxiliary COn 
tacts 30 of the circuit breaker . 

If the abnormal condition still exists on they 
load circuit 3 when the circuit breaker recloses, 
the trip coil 5 is again energized Sufficiently to 
effect the immediate opening of the circuit 
breaker i. The circuit breaker is not immedi 
ately reclosed after this opening because the 
movable contact 20 is now in engagement. With 
contact 35 instead of being held in engagement, 
with contact 23 by the latch 2. The circuit 
breaker remains open until the timer has been, 
in operation for a sufficient length of time for the 
cam 7 to effect first the movement of the nov 
able contact 20 into engagement with contact 23 
so as to complete the above-described energizing 
circuit for the magnet 22 and then has effected 
the movement of the movable contact 2) into 
engagement, with contact 35 to complete the 
above-described energizing circuit of the Control 
relay 25 to effect the reclosing of the circuit 
breaker . 

If the circuit breaker fails to remain closed 
after its second reclosure, the motor-operated 
timer 13, in the particular arrangement shown 
in the drawing is arranged to effect another re 
closure of the circuit breaker in the manner 
above-described. When the tinner reaches its 
lockout position, contacts 9 and 40 are opened 
and 9 and 42 closed. If the circuit breaker f is 
Open, the energizing circuit of the motor 4 is 
open at the auxiliary contacts 32 of the open 
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Circuit breaker so that the timer remains in 
this lockout position. 

If for any reason the latch 6 fails to reset be 
fore the closing coil 4 is energized after the cir 
cuit breaker opens, the energization of the clos 
ing coil 4 does not effect the closing of the circuit 
breaker and consequently the magnet 22 and 
the Control relay 25 and the closing coil 4 remain 
energized. A predetermined time after the mov 
able contact 20 moves out of engagement with 
the contact 23, the Spring-actuated rod 27 effects 
the Opening of the contacts 26 in the circuits of 
the magnet 22 and the control relay 25 SO as to 
effect the deenergization of these electromagnetic 
responsive devices as well as the closing coil 4 
in order to prevent any of them from being 
damaged due to overheating. The dashpot 28 
is adjusted so that the contacts 26 open sub 
Stantially immediately after the closing circuit 
has remained energized long enough to effect 
normally the closing of said circuit breaker. 
When the cam again moves the movable con 
tact 20 into engagement with the contact 23, it 
also restores the Spring actuated rod 2 to its 
normal position so that the contacts 26 are closed 
to permit the timer 3 to attempt another re 
cioSure of the circuit breaker. 
In the modification shown in Fig. 2, the con 

tacts 25 are shown as contacts of a time delay 
mercury SWitch, examples of which are well 
known in the art, which is arranged to be tilted 
by the actuation of the spring-actuated rod 27 
So that when the contact 20 is moved out of en 
gagement With contact 23, the Switch is tilted 
in Such a manner that the mercury moves away 
from the contacts 26 through a small orifice and 
after a predetermined time opens the circuit 
through these contacts. 
In the modification shown in Fig. 3, the con 

tacts 26 are shown as contacts of a time delay 
relay 50 which may be of any suitable type, ex 
amples of which are well known in the art. The 
Circuit of this relay 50 is completed when the 
contacts 34 of the magnet 22 are closed and the 
movable contact 2 of the timer 3 is in engage 
ment. With the contact 35. 
While I have, in accordance with the patent 

statutes, shown and described my invention as 
applied to a particular System and as embodying 
Various devices diagrammatically 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 fall Within the true spirit and 
Scope of my invention. 
What I claim as new and desire to secure by 

Ietters Patent of the United States is: 
1. In Cornbination, a circuit breaker, a closing 

circuit, means responsive to the energization of 
Said circuit for effecting the closing of said 
circuit breaker, means responsive to the closing 
Of Said circuit breaker for opening said circuit, 
means for Opening Said cil'cuit breaker, and 
means responsive to the opening of Said circuit 
breaker for effecting the energization of said 
closing circuit and the opening of said circuit 
Substantially immediately after said circuit has 
remained energized long enough to effect nor 
mally the closing of Said circuit breaker. 

2. In combination, a circuit breaker, a closing 
circuit, means responsive to the energization of 
said circuit for effecting the closing of said circuit 
breaker, means responsive tu tile closing of said 
circuit breaker for opening said circuit, means 
for Opening said circuit breaker, normally closed 
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Contacts in said circuit, means responsive to 
the opening of said circuit breaker for energizing 
Said circuit, and timing means for opening said 
Contacts a predetermined time after said circuit 
is energized. 

3. In combination, a circuit breaker, a closing 
circuit, means responsive to the energization of 
Said circuit for effecting the closing of said cir 
cuit breaker, means responsive to the closing of 
said circuit breaker for opening said circuit, 
neans for Opening said circuit breaker, normally 
closed contacts in Said circuit, reclosing means 
responsive to the opening of said circuit breaker 
for effecting an immediate energization of said 
circuit, and timing neans responsive to the op 
eration of Said reclosing means for opening said 
normally closed contacts a predetermined time 
after said circuit is energized. 

4. In combination, a circuit breaker, a closing 
circuit, means responsive to the energization of 
said circuit for effecting the closing of said circuit 
breaker, means responsive to the closing of Said 
circuit breaker for opening said circuit, means 
for opening said circuit breaker, normally closed 
contacts in said circuit, reclosing means respon 
Sive to the opening of Said circuit breaker for 
effecting a plurality of energizations of said 
circuit With predetermined time intervals be 
tween. Successive energizations, and timing means 
operative after each energization of said cir 
cuit to effect the opening of Said normally closed 
contacts. 

5. In combination, a circuit breaker, a closing 
circuit, means responsive to the energization of 
said circuit for effecting the closing of Said Cir 
cuit breaker, means responsive to the closing of 
said circuit breaker for Opening Said circuit, 
means for opening said circuit breaker, normally 
closed contacts in said circuit, means for bias 
ing said contacts to their open position, a latch 
for holding Said contacts in their closed posi 
tion, means for delaying the opening of said 
contacts when said latch is released, and means 
responsive to the opening of Said circuit breaker 
for effecting the reclosure of said circuit breaker 
and the release of said latch. 

3 
6. In combination, a circuit breaker, a closing 

circuit, means responsive to the energization 
of Said circuit for effecting the closing of said 
circuit breaker, means responsive to the closing 
of Said circuit breaker for opening said circuit, 
means for opening said circuit breaker, normally 
closed contacts in said circuit, means for biasing 
Said contacts to their open position, a latch for 
holding said contacts in their closed position, 
means for delaying the opening of said contacts 
When said latch is released, means responsive to 
the opening of Said circuit breaker for effecting 
a plurality of energizations of said circuit with 
predetermined time intervals between successive 
energizations, and means responsive to each en 
ergization of Said circuit for effecting the release 
of Said latch. 

7. In combination, a circuit breaker, a closing 
circuit, means responsive to the energization of 
Said circuit for effecting the closing of said cir 
cuit breaker, means responsive to the closing of 
Said circuit breaker for opening said circuit, 
means for opening said circuit breaker, normally 
closed contacts in said circuit, means responsive 
to the opening of Said circuit breaker for ef 
fecting a plurality of energizations of said circuit 
With predetermined time intervals between suc 
cessive energizations, and means responsive to 
each energization of said circuit for effecting the 
Opening Of Said normally closed contacts after 
a predetermined time. 

8. In combination, a circuit breaker having 
intermittently rated closing means, means re 
Sponsive to the closing of Said circuit breaker 
for rendering said closing means inoperative, 
means for opening said circuit breaker, and 
means responsive to the opening of said circuit 
breaker for effecting the operation of said clos 
ing means and for rendering said closing means 
inoperative Substantially immediately after said 
closing means has been in Operation long enough 
to effect normally the closing of said circuit 
breaker. 

ARVD. E. ANDERSON. 

O 

5 

20 

25 

30 

35 

40 

45 


