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My invention relates to automatic reclosing 
circuit breaker systems and particularly to such 
Systems in which a circuit breaker is arranged 
to be opened in response to a predetermined ab 
normal condition on the circuit controlled by the 
circuit breaker and the circuit breaker is ar 
ranged to be reclosed automatically after each 
Opening thereof which occurs within a predeter 
mined time interval after the first opening, and 
its object is to provide an improved arrangement 
for controlling the manner of opening the circuit 
breaker in accordance with the number of times 
the circuit breaker has been opened and reclosed. 
My invention will be better understood from 

the following description when taken in con 
nection with the accompanying drawing, the 
Single figure of which diagrammatically illus 
trates an automatic reclosing circuit breaker 
System embodying my invention, and the Scope of 
my invention will be pointed out in the appended 
claims. 

Referring to the drawing, represents any suit 
able circuit breaker, examples of which are well 
known in the art, for connecting a supply cir 
cuit 2, which may be supplied from a suitable 
Source of Current, to a load circuit 3. As shown 
in the drawing, the circuit breaker is of the 
well-known latched-in type and comprises a 
closing coil 4, which, when energized, closes the 
circuit breaker f, a latch 5 for holding the cir 
cuit breaker in its closed position, and a trip coil 
6, which, when energized, releases the latch 6 and 
allows the circuit breaker to open. 
Any suitable fault responsive means, examples 

of which are well-known in the art, may be pro 
vided for effecting the opening of the circuit 
breaker . As shown in the drawing, two over 
Current relays 7 and 8 are provided, which are 
respectively connected in series relation. With 
the Supply circuit 2 in any suitable manner so 
that they will close their respective contacts 9 and 
fo in response to a predetermined abnormal cur 
rent condition in the supply circuit 2. Each of 
these over-current relays, when it closes its re 
Spective contacts, is normally arranged to com 
plete an energizing circuit for the trip coil 6 
of the circuit breaker . The over-current relay 

is arranged So that it closes its contacts 9 in 
stantly when the predetermined abnormal condi 
tion occurs in the Supply circuit 2, whereas the 
relay 8 is designed so that it does not close its 
contacts 0 until after the predetermined abnor 
mal condition has existed for a predetermined . 
time. 
Any suitable means for effecting the reclosure 

(C. 175-294) 
of the circuit breaker after it is opened in re 
sponse to the operation of either of the over-cur 
rent relays 7 and 8 may be provided. In the 
drawing, I have shown an arrangement for effect 
ing a Substantially instantaneous reclosure after 
each of a predetermined number of openings of 
the circuit breaker and a time delay reclosure 
after each. Subsequent opening that occurs within 
a predetermined time interval after the initial 
opening. For effecting the initial instantaneous 
reclosure of the circuit breaker , the circuit 
breaker when it opens completes through its 
auxiliary contacts f l are energizing circuit for 
the hesitating control relay 2 which in turn, by 
closing its contacts 3, completes an energizing 
circuit for the closing coil 4 of the circuit 
breaker f. 

In Order to limit the number of instantaneous 
reclosures of the circuit breaker f to a predeter 
mined number, which in the particular arrange 
ment Shown in the drawing is one, a lock-out re 
lay 4 is provided which is arranged so that after 
the initial reclosure it maintains the instanta 
neous reclosing circuit for the hesitating control 
relay 2 open for a predetermined time interval, 
if the circuit breaker remains closed, and per 
manently open, if the circuit breaker is open at 
the expiration of this predetermined time inter 
val. As shown in the drawing, the operating coil 
f5 of the lock-out relay 4 is connected in Series 
with the closing coil 4 of the circuit breaker f. 
The operating coil 5, when energized, opens 
the contacts 8, which are connected in series 
with the contacts if so that the subsequent clos 
ing of the contacts, does not effect an immedi 
ate energization of the relay f2. The lock-out 
relay 4 is arranged in any suitable manner So 
that it is held in its energized position after the 
operating winding 5 thereof is de-energized. In 
the particular arrangement shown, this result is 
obtained by means of a latch 6 which holds the 
relay in its energized position and which is ar 
ranged to be released by a magnet when it is 
energized. 
In accordance with my invention, the lock-out 

relay 4 also is arranged to remove the opening 
of the circuit breaker t from the control of the 
instantaneous over-current relay and place it 
under the control of the time delay over-current 
relay O when the circuit breaker has been re 
closed a sufficient number of times to effect the 
operation of the relay 4. As shown in the draw 
ing, contacts 9 of the instantaneous over-current 
relay 7 are connected in series with the normally 
closed contacts 9 of the lock-out relay 4 so that 
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the opening of the circuit breaker is controlled 
by the instantaneous over-current relay 7 until 
the relay 4 is operated. Then the opening of the 
circuit breaker is controlled by the time delay 
over-current relay 8, the contacts O of which are 
arranged to complete an energizing circuit for the 
trip coil 6 of the circuit breaker 4 after the relay 
8 has been energized for a predetermined time by 
the abnormal current condition. 

In accordance with my invention, after the 
time delay over-current relay 8 has effected a 
predetermined number of openings of the circuit 
breaker , which in the particular arrangement 
shown in the drawing is one, the Subsequent 
openings of the circuit breaker are effected by 
the ir tantaneous over-current relay 7. This 
result is accomplished by means of the relay 20, 
which is connected and arranged so that it closes 
its contacts in case the circuit breaker remains 
open for a predetermined length of time. The 
relay 20, in turn, completes an energizing cir 
cuit for relay 2, which has a time delay drop 
out. The normally open contacts 22 of the relay 
2 are connected in parallel with the contacts 9 
so that when the contacts 22 are closed, the clos 
ing of the contacts 9 of the instantaneous Over 
current relay 7 effects the instantaneous opening 
of the circuit breaker . . . w 

I also provide additional automatic reclosing 
means for effecting the reclosing of the circuit 
breaker a predetermined number of times with 
relatively long time intervals between successive 
reclosures in case the circuit breaker does not 
remain closed after the predetermined number 
of instantaneous reclosures has been effected. 
Since such automatic reclosing means are well 
known in the art and the detailed circuits there 
of form no part of my present invention, I have 
represented such reclosing means by a rectangle 
23. United States Patent 1784,651, granted 
December 9, 1930, on an application filed by me 
and assigned to the assignee of this application, 
discloses the details of an automatic reclosing 
circuit breaker arrangement which may be used 
in connection with my present invention to effect 
a predetermined number of successive energiza 
tions of the control relay 2 with relatively long. 
predetermined time intervals between successive 
energizations, if the circuit breaker opens a pre 
determined number of times within a predeter 
mined time interval, and for effecting the en 
ergization of the release magnet T if the circuit 
breaker is closed, after the automatic reclosing 
means 23 has been in operation for a predeter 
mined time. 
The operation of the arrangement shown in the 

drawing is as followS: Under normal load Con 
ditions, the circuit breaker remains closed and 
the control devices are in the position shown in 
the drawing. When the abnormal condition oc 
curs which is arranged to effect the operation 
of the relays 7 and 8, the relay 7 closes its con 
tacts 9 and completes through the contacts 9 
of the lock-out relay 4 and the auxiliary con 
tacts 25 on the circuit breaker f an energizing 
circuit for the trip coil 6 to effect the opening 
of the circuit breaker . As soon as the circuit 
breaker opens, its auxiliary contacts com 
plete through the contacts 8 of the lock-out 
relay 4 an energizing circuit for the hesitating 
control relay 2. By closing its contacts f3, the 
hesitating control relay 2 completes a series en 
ergizing circuit for the closing coil 4 of the cir 
cuit breaker and the operating winding 5 of 

75 the lock-out relay 4. The energization of the 

2,100,898 
closing coil 4 closes the circuit breaker f So 
as to reconnect the load circuit 3 to the supply 
circuit 2. The energization of the Operating 
winding 5 of the lock-out relay 4 causes this 
relay to open its contacts 8 and 9. The open 
ing of the contacts 8 prevents the Subsequent 
closing of the auxiliary contacts of the cir 
cuit breaker from completing an energizing 
circuit for the hesitating control relay 2 and 
the opening of the contacts 9 prevents the trip 
coil 6 from being energized by the subsequent 
closing of the contacts 9 of the instantaneous 
over-current relay 7. 

. The closing of the auxiliary contacts 26 on 
circuit breaker in response to the initial open 
ing thereof completes a starting circuit 27 for the 
automatic reclosing means 23. If the fault is 
Still connected to the load circuit 3 at the time 
the circuit breaker f is reclosed, the abnormal 
current condition again effects the operation of 
the over-current relays 7 and 8. 
of the contacts 9 of the instantaneous over-cur 
rent relay 7, however, does not effect the open 
ing of the circuit breaker at this time, be 
cause the contacts 9 of the lock-out relay 4 
are open. Therefore, the trip coil 6 is not en 
ergized until after the over-current relay 8 has 
been energized by the abnormal current condi 
tion for a sufficient length of time to effect the 
closing of the contacts 0. 

After the second opening of the circuit breaker 
, a relatively long time interval elapses before 
the automatic reclosing means 23 completes a 
closing circuit for the hesitating control relay 2. 
When this closing circuit is completed, relay 2, 
by closing its contacts 3, completes, in the man 
ner above-described, an energizing circuit for 
the closing coil 4 to effect another closing of the 
circuit breaker f. 
Although the closing of the auxiliary contacts 

28 of the circuit breaker f in response to the 
initial opening thereof completes an energizing 
circuit for the relay 20, this relay does not close 
its contacts 29 because a sufficient length of time 
does not elapse between the initial Opening and 
initial reclosure of the circuit breaker . How 
ever, Sufficient time elapses between the second 
opening and the second reclosure of the circuit 
breaker to allow the relay 20 to close its con 
tacts 29 and complete an energizing circuit for 
the relay 2 f. The relay 2 then immediately 
closes its contacts 22 so as to complete a shunt 
circuit around the open contacts 9 of the lock 
out relay 4. Therefore, if the fault is still con 
nected to the load circuit after the Second re 
closure of the circuit breaker, the reopening of 
the circuit breaker is effected by the instantaneous 
over-current relay 7 since the closing of its con 
tacts 9 completes through the contacts 22 of the 
relay 2 an energizing circuit for the trip coil 6. 
This same circuit is completed for the trip coil 6 
in case any subsequent opening of the circuit 
breaker is effected while the contacts 22 are closed. 

After the third opening, of the circuit breaker, 
the automatic reclosing means 23 again effects 
the energization of the hesitating, control relay 
2 and the reclosing of the circuit breaker after 

a predetermined time. This automatic reclosing 
means is arranged, in the manner well-known in 
the art, to effect a predetermined number of re 
closures of the circuit breaker f within a pre 
determined time interval and with predetermined 
time intervals between successive reclosures. If 
the circuit breaker is open at the expiration of 
a predetermined time interval after the initial 
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2,100,893 
opening of the circuit breaker, the automatic re 
closing means 23 is rendered inoperative, in the 
manner well-known in the art, to effect further . 
reclosures of the circuit breaker. If, however, 
the circuit breaker is closed at the expiration 
of this predetermined time interval, the auto 
matic reclosing means 23 is arranged to effect, 
through auxiliary contacts 3 f on the circuit 
breaker 4, the energization of the release magnet 
7 to restore the lock-out relay 4 to its normal 

position so that the instantaneous reclosing 
means is again rendered operative to control the 
initial reclosure of the circuit breaker when it 
is opened again and the instantaneous over-cur 
rent relay can effect the initial opening of the 
circuit breaker . 
While I have, in accordance with the patent 

statutes, shown and described my invention as 
applied to a particular System and as embody 
ing 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 

Letters Patent of the United States, is: 
1. In combination, an electric circuit, a circuit 

breaker in said circuit, means responsive to a 
predetermined abnormal condition of said circuit, 
means for effecting the reclosing of said circuit 
breaker when it is open, and means controlled by 
Said abnormal condition responsive means for 
effecting the opening of said circuit breaker in 
One predetermined manner prior to a predeter 
mined opening of said circuit breaker and in a 
different manner after said predetermined open 
ing and prior to a predetermined subsequent 
opening and in said first-mentioned predeter 
mined manner after said subsequent opening 
When all of said circuit breaker openings occur 
within a predetermined time interval. : 

2. In combination, an electric circuit, a circuit 
breaker in said circuit, means responsive to a 
predetermined abnormal condition of said circuit, 
means for effecting the reclosing of said circuit 
breaker when it is open, and means controlled by 
said abnormal condition responsive means for 
effecting the initial opening of said circuit breaker 
in a predetermined manner and the second open 
ing of Said circuit breaker in a different manner 
and the subsequent openings of said circuit 
breaker in said first-mentioned predetermined 
manner when all of said circuit breaker openings 
occur within a predetermined time interval. 

3. In combination, an electric circuit, a circuit 
breaker in said circuit, means responsive to a 
predetermined abnormal condition of said circuit, 
means for effecting the reclosing of said circuit 
when it is open, and means controlled by said 
abnormal condition responsive means for effect 

ing the opening of said circuit breaker prior to a 
predetermined opening thereof substantially in 
Stantaneously upon the occurrence of the abnor 
mal condition and for effecting the Subsequent 
Opening of the circuit breaker a predetermined 
time after the occurrence of the abnormal con 
dition and for effecting any subsequent openings 
Of the circuit breaker substantially instantane 
ously upon the occurrence of the abnormal con 
dition when all of said circuit breaker openings 
occur within a predetermined time interval. 

4. In combination, an electric circuit, a circuit 
breaker in said circuit, means responsive to a 
predetermined abnormal condition of said circuit, 
means for effecting the reclosing of said circuit 
breaker when it is open, and means controlled by 
Said abnormal condition responsive means for 
effecting the initial opening of said circuit breaker 
Substantially instantaneously after the occur 
rence of the abnormal condition, and the second 
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opening of said circuit breaker a predetermined 
time after the occurrence of the abnormal con 
dition, and the subsequent openings of said cir 
cuit breaker Substantially instantaneously after 
the occurrence of the abnormal condition when 
all of said circuit breaker openings occur within 
a predetermined time interval. 

5. In combination, an electric circuit, a circuit 
breaker in said circuit, means responsive to a 
predetermined abnormal condition of said circuit, 
means for effecting a substantially instantane 
ously initial reclosure followed by a predeter 
mined number of time delayed reclosures when 
said circuit breaker is opened a predetermined 
number of times within a predetermined time, 
and means controlled by said abnormal condi 
tion responsive means for effecting the initial 
opening of said circuit breaker substantially in 
stantaneously after the occurrence of the ab 
normal condition, and the second opening of said 
circuit a predetermined time after the occurrence 
of the abnormal condition, and all of the other 
openings of said circuit breaker within said pre 
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determined time substantially instantaneously 
after the occurrence of the abnormal condition. 

6. In combination, an electric circuit, a circuit 
breaker in said circuit, means responsive to a 
predetermined abnormal condition of said circuit, 
means for effecting a substantially instantane 
Ously initial reclosure followed by a predeter 
mined number of time delayed reclosures when 
Said circuit breaker is opened a predetermined 
number of times within a predetermined time, 
and means controlled by said abnormal condition 
responsive means for effecting the initial opening 
of Said circuit breaker in one manner and the 
Second Opening of said circuit in a different man 
ner and all of the other openings of said circuit 
breaker within said predetermined time in the 
same manner as the initial opening. 
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