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My invention relates to automatic reclosing 
circuit breaker equipments, and one of its ob 
jectS is to provide an improved arrangement of 
apparatus for preventing further automatic re 
closures of a circuit breaker in case it fails to 
remain closed for a predetermined time inter 
Val after a reclosure. 
Another object of my invention is to provide 

an improved arrangement of apparatus whereby 
the number of automatic reclosures is unlimited li 
When the opening of the circuit breaker is in re 
Sponse to an abnormal condition of a prede 
termined character such, for example, as in re 
Sponse to a reverse flow of power through the 
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circuit breaker, and the number of automatic ; ; 
reclosures is limited to a predetermined number 
in case the circuit breaker fails to remain closed 
for a predetermined time interval after any re 
closure following an opening thereof effected by 
an abnormal condition of a different predeter 
mined character. 
My invention will be better understood fron 

the following description when taken in connec 
tion. With the accompanying drawing, the single 
figure Of Which diagrammatically illustrates an : 
automatic reclosing circuit breaker systern em 
bodying my invention, and the scope of my in 
vention will be pointed out in the appended 
claims. 

Referring to the drawing, represents a cir- 3{ 
cuit breaker connecting a generator 2 to a load 
Cil'cuit 3 which is supplied from another source 
4. As shown, the circuit breaker f is of the well 
knoWin latch-closed type and comprises a closing 
coil 5, a latch 6 for holding the circuit breaker 
in its closed position, an overcurrent trip coil 7 
Connected in Sreies relation with the source 2 
When the circuit breaker is closed and arranged 
to release the latch 6 when the current through 
the trip coil 7 exceeds a predetermined value, 
and a second trip coil 8 which, when energized, 
also effects the release of the latch 6. Preferably 
the circuit breaker is of the well-known trip 
free type. As shown in the drawing, the energi 
zation of the trip coil 8 is controlled by a reverse 
power relay 9 which is responsive to the direc 
tion of the flow of power through the circuit 
breaker and by an aSSOciated control relay 
which is so controlled by the reverse power relay 
9 that the trip coil 8 is energized when power 
flows from the load circuit 3 to the source 2. 
Under normal operating conditions, tine relay 
is energized and maintains the circuit of the trip 
coil 8 open, but when a reverse power flows 
through circuit breaker , the reverse power re 
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lay 9 opens its contacts and effects the deener 
gization of the control relay f which, after be 
ing deemergized for a predetermined time, closes 
its contacts 2 and completes an energizing cir 
cuit for the trip coil 8. It will be evident, how 
ever, that the relay it does not have to have a 
time delayed drop out in order to obtain proper 
Operation. 

For effecting an automatic reclosure of the 
circuit breaker after each opening thereof, i. 
provide a reclosing relay i3 which is nomaliy . 
arranged to be energized in response to eacil 
opening of the circuit breaker and Winich, when 
energized, effects the completion of an energiz 
ing circuit for the closing coil 5 of the circuit 
breaker f. As shown the relay 3 has a time 
delayed pick up but it will be evident, however 
that it can have an instantaneous pick up in 
Case an instantaneous reclosure is desired. The 
reclosing relay i3 is aiso arranged to eitect time 
energization of a control relay 4 as soon as the 
circuit breaker i closes. The control relay i4, 
in turn, interrupts the Original energizing circuit 
of the control relay 3 So that it cannot be re 
energized to effect another reclosure until after 
the relay i4 has returned to its deenergized po 
Sition. The relay 4, when energized, also con 
pletes a locking circuit for itself through the 
contacts of a time relay 5 which, in turn, is 
arranged to Open itS contactS in the holding Cir 
cuit of the relay i4, a predetermined time after 
the relay 4 becomes energized. When the re 
lay returns to its deemergized position, an en 
ergizing circuit is COmpleted thereby for the con 
trol relay 5 to restore it to its normaily ener 
gized position. 

In accordance With the embodiment of my in 
vention shown in the dra Wing, I provide an al 
rangement Of Connections SO that if, after any 
reciosure, the circuit breaker again opens be 
fore the control relay 4 returns to its deener 
gized position, an energizing circuit is completed 
for a lockout relay is so that it opens its con 
tactS 1 and interrupts the energizing circuit of 
the reclosing relay 3 and thereby prevents any 
further automatic reclosures as long as the lock 
Out relay f6 is held in its energized position by 
the latch. 8. 
Since it is desirable not to lock out the circuit, 

breaker in response to momentary reversals of 
poWer through the circuit breaker produced by 
fluctuating load conditions, I also provide an ar 
rangement whereby the lockout relay S is pre 
Vented from being operated to its lockout posi 
tion in response to an immediate reopening of 
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the circuit breaker when the reopening is due to 
a reversal of power through the circuit breaker. 
This result is accomplished by having the re 
verse power relay 9, when it operates to effect an 
opening of the circuit breaker , also effect the 
opening of the energizing circuit of the lockout, 
relay 6 so that it cannot be completed by the 
relay 5 closing its contacts 3 while the circuit 
breaker is open. 
The operation of the embodiment of my in 

Vention shown in the drawing is as follows: When 
the circuit breaker f is closed and the source 2 
is Supplying normal current to the load circuit 
3, the various control devices are in the positions 
in which they are shown in the drawing. The 
control relay 0 is energized by a holding circuit 
which includes the contacts 29 of the relay 
and the contacts of the reverse. power relay 
9, and an energizing circuit is completed for the 
control relay 5 through the contacts of the 
lockout relay f6 and the contacts 24 of the con 
trol relay 4. . . . . . . . . . . . . . . 
When the current supplied by the source 2 to 

the load circuit 3 exceeds a predetermined value, 
the overcurrent trip coil 7 releases the latch 6 
and effects the opening of the circuit breaker. . 
The closing of the auxiliary contacts 22 of the 
circuit breaker completes an energizing circuit 
for the reclosing relay, 3 through the contacts 
47 of the lockout relay f6, the contacts 24 of the 
control relay 5, and the contacts 23 of the coin 
trol relay is. After being energized for a pre 
determined time, the reclosing relay. 3 closes its 
Contacts 25 and completes an energizing circuit 
for the closing coil. 5 to effect the reclosing of 
the circuit breaker f. The closing of the aux 
iliary contacts 26 of the circuit breaker com 
pletes through the contacts of the lockout 
relay 6, the contacts. 24 of the control relay 5, 
and the contacts 27 of the reclosing relay 3, an 
energizing circuit for the control relay is which, 
in turn, completes a locking circuit for itself 
through its contacts. 28, the contacts 24 of the 
control, relay 5, and the contacts of the lock 
out relay 6. The opening of the contacts. 2: 
of the relay 4 interrupts the energizing circuit 
of the control relay 5, which, after being deener. 
gized for a predetermined time, opens its contacts 
24 in the holding circuit of the control relay. 4. 
After being deenergized for a predetermined . 
time, the control relay returns to its normally 
deenergized position and closes its contacts 2 
thereby reestablishing the energizing circuit of 
the control, relay, 5 so that the control devices 
are restored to their normal positions. . . 

If When the circuit breaker is reclosed the 
oVer-current trip coil 7 operates immediately to 
effect another opening of the circuit breaker be 
fore the relay A is restored to its deenergized 
position, the closing of the auxiliary contacts 29 
of the circuit breaker completes through the 
Contacts 30 of the control relay 4, the contacts 
3 of the control relay f, and the contacts 32 of 
the control relay , an energizing circuit for the 
lockout relay is so that it opens, its contacts 7 
in the energizing circuit of the reclosing relay 3 
and thereby prevents any further automatic re 
cloSures of the circuit breaker. It will be seen, 
however, that if the circuit breaker - is not 
opened until after the control relay is has been 
restored to its deemergized position, the above 
described energizing. circuit of the lockout relay 
6 cannot be completed in response to the next 
opening of the circuit breaker. 
When the circuit breaker is closed and power 
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flows from the load circuit 3 to the source 2, the 
reverse power relay 9 opens its contacts and 
interrupts the holding circuit of the control relay 

G. The closing of the contacts 2 Cf the control 
relay completes through the auxiliary contacts 
33 of the circuit breaker an energizing circuit 
for the trip coil 8 so as to effect the opening of 
the circuit breaker . The opening of the circuit 
breaker effects an automatic reclosure of the 
circuit breaker in the same manner as above de 
scribed, and the closing of the auxiliary contacts 
34 of the circuit breaker completes through the 
contacts 35 of the control relay 4 an energizing 
circuit for the control relay is so that it com 
pletes a holding circuit for itself through the 
contacts it before the circuit breaker is re 
closed. 
... If a reversal of power occurs immediately after 
the circuit breaker is reclosed, the control relay 
i is operated in the manner above described to 
effect another opening of the circuit breaker . 
Furthermore, the opening of the contacts 32 of 
the control relay f interrupts the heretofore 
described energizing circuit of the lockout relay 
is so as to prevent this relay from being ener 
ized by the closing of the auxiliary contacts 29 

of the circuit breaker while the control relay 
is energized and the control relay 5 is deemer 

gized. - - - . . . 

While I have, in accordance with the Patent, 
Statutes, shown and described my invention as 
applied to a particular System and as embody 
ing varicus devices diagrammatically indicated, 
changes and modifications will be obvious to 
those skilled in the art, and I therefore ain 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 an automatic reclosing circuit breaker 

system, two circuits, a circuit breaker intercon 
necting said circuits, means for opening said cir 
cuit breaker in response to predetermined abnor. 
nal conditions. On one of said circuits, neans 
responsive to the opening of said circuit breaker 
for effecting the automatic reclosing thereof, tim 
ing means, a control device, means responsive to 
the closing of said circuit breaker by said second 
mentioned means for effecting the operation of 
said Control device, means responsive to the oper 
ation of Said control device to its operated posi 
tion for initiating the timing Cperation of said 
timing means, means responsive to said tinning 
means completing its timing operation for effect. 
ing the restoration of said control device to its 
normal position, and means jointly controlled by 
Said timing means and said control device for 
preventing a subsequent operation of said recios 
ing means if Said circuit breaker is open while 
Said Control device is in its operated position 
after said timing means has completed its timing 
Operation. . 

2. In an automatic reclosing circuit breaker 
systein, two circuits, a circuit breaker interco:- 
necting. said circuits, means for opening said cir 
cuit breaker in response to predetermined abnor 
mal conditions on one of said circuits, means re 
Sponsive to the opening of said circuit, breaker 
for effecting the automatic reclosing thereof, 
timing means, a control device, means responsive 
to the closing of said circuit breaker by said sec 
ond mentioned means for effecting the operation 
of said control device, means responsive to the 
operation of said control device to its operated 
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position for initiating the timing operation of 
said tinning means, means responsive to said tin 
ing means completing its timing operation for 
effecting the restoration of said control device to 
its normal position, a lockout device for render 
ing Said reclosing means inoperative, and Ineans 
jointly controlled by said timing means and Con 
trol device for effecting the Operation Cf Said 
lockout device if said circuit breaker is open 
While said control device is in its operated posi 
tion after said tilining means has coimpleted its 
timing operation. 

3. In an automatic reclosing circuit breaker 
System, two circuits, a circuit breaker interCon 
necting said circuits, raeans for opening said cir 
cuit breaker in response to predetermined ab 
normal conditions Oil one of Said circuits, means 
responsive to the opening of Said circuit breaker 
for effecting the automatic reclosing thereof, tWo 
cCntrol devices, means responsive to the closing 
of said circuit breaker by Said Second Inentioned 
naeans for effecting the operation of Ole Of Said 
control devices, reans responsive to tine opera 
tion of said Cine of said control devices for effect 
ing the operation of the other control device, 
means responsive to the Operaticn of Said Sec 
ond control device for effecting the restoration 
of said one of Said Control devices to its normal 
position, and means jointly conticolled by said 
controi devices for preventing a subsequent oper 
ation of said reclosing means if Said circuit 
greakei is Open. When both of Said Control devices 
are simultaneously in tile Operated position. 

4. in an automatic reclosing circuit breaker 
System, two circuits, a circuit breaker intercon 
necting Said circuit.S, means for Opening Said 
circuit breaker in response to predetermined 
abnormal condition. On One of Said circuitS, means 
responsive to the opening Of Said circuit breaker 
for effecting the automatic reclosing thereof, two 
Control devices, imeans responsive to the closing 
of said circuit breaker by Said Second ninentioned 
ineans for effecting the Operation of One of Said 
Control devices, neans responsive to the Opera 
tion of said one of Said control devices for effect 
ing the operation of the other control device, 
means respoilsive to the Operation of Said Second 
control device for effecting the restoration of 
said one of Said control devices to its normal posi 
tion, a lockout device for rendering said reclos 
ing Ileans inoperative, and means jointly con 
trolled by said control devices for effecting the 
opcration of Said lockout device Only When both 
of said Control devices are simultaneously in 
their Operated positions and the circuit breaker 
is open. 

5. In an auticinatic reclosing circuit breaker 
Systein, two circuits, a circuit breaker intercon 
Inecting Said circuit, means for opening said cir 
cuit breaker in response to predetermined ab 
normal conditions on one of said circuits, means 
responsive to the opening of Said Circuit breaker 
for effecting the automatic reclosing thereof, 
imeans for reindering Said automatic reclosing 
ileans inoperative to effect another reclosure of 
Said circuit beaker if it is opened within a pre 
deteiained tile interval after any automatic 
reclosure, and Ileans responsive to an abnormal 
condition of a predetermined character on One 
of said circuits for preventing said last men 
tioned ineans fron leadering Said automatic 
reclosing Gleans inoperative When said circuit 
breaker is opened by Such a fault, Within said pre 
determined time interVa. 

6. In an automatic reclosing circuit breaker 
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system, two circuits, a circuit breakei interCOn 
necting said circuits, means for Opening Said Cir 
cuit breaker in response to predeteriained a 3 
orinal conditioIS on One of Said Circuit.S, nea;is 

responsive to the opening of said Circuit bi'eaker 
for effecting the automatic reclosing thereoi, 
means for rendering said automatic reclosing 
means in Operative to effect another recioSure of 
said circuit breaker if it is opened Within a pie 
determined time interval after any automatic 
reclosure, and inneans responsive to the flow Of 
power though said Circuit breakei in a prede 
terriniiied directioi for preventing Said last men 
tioned neans from rendering Said autoiatic re 
Closing lineans inoperative When Said Circuit 
breaker is opened by Such a flow of power. 

7. in an automatic reclosing circuit breaker 
System, WO circuits, a circuit breaker intel'COn 
necting Said circuits, means for Opening said cir 
Cuit bieaker in response to predetermined a b 
indinal conditions on One of Said CircuitS, nealins 
eSponsive to the opening of Said Circuit, breaker 
for eiecting the automatic reclosing thereof, 
tWO COintrol relayS, a lockout relay, an einei'glzing 
circuit for One of Said control relayS including 
COIntacts of the other control relay Winica ai?e 
CiOSed Winen Said other Control relay is deerner 
gized and contacts of Said lockout relay Winic; 
are closed. When Said lockout, relay is in its normali 
pOSition, ineans responsive to the Operation of 
Said reciOSing means for einergizing Said. Otheir 
Control relay to effect ain interruption in Said first 
inentioned energizing circuit, and an energizing 
Circuit foi? Said iOCKOut relay Controlled gy said 
Control relays and Said Circuit joireaiker SU tiliat, 
Said energizing Clrcuit for Sald lockCut relay lis 
COIripleted Winen Said one of Said CCi trol i'elays is 
in its deemergized position and tile otlier control 
relay is in its energized poSition and Said Circuit 
breaker is open. 

8. In an automatic reclosing circuit breaker 
Systeil, WO Circuit.S, a Circuit Oreaker intercon 
necting Said CircultS, means foi' opening Saig Cir 
Cuit breaker in response to piecietieri lined a p 
ingrinal conditions on One Cf Said circuits, aeans 
Fesponsive to tile Opening Of Said Circuit preaker 
for eifecting iiie autoniiatic reclosing tiereoi, 
tWO control relayS, a lockout relay, an energizing 
Circuit for one of Said control relays including 
contactS Cf the other control relay Wrica are 
closed Wien Said other control relay is deemer 
gized and contacts of Said lockout relay whicin 
are closed Winen Said lockout relay is in its inor 
nal position, means responsive to tile operatio: 
of Said recioSing means for energizing said other 
control relay to effect an interruption in said 
first mentioned energizing Circuit, an energizing 
circuit for Said lockout relay controlled by said 
Contioi relays and Said Circuit breaker, so titat, 
Said energizing Circuit for Said lockout relay is 
Completed When Said. One of control relays is in 
its deemergized position aid the other control 
relay is in its energized position and said circuit, 
breaker is Open, means responsive to the direc 
tion of power flow through said circuit breaker, 
asid means Controlled by Said power directic 
responsive means for interrupting the energizing 
Circuit of Said lockout relay winen the pOWei 
flow through Said circuit breaker is in a prede 
termined direction, 

9. In an automatic reclosing circuit, breaker 
System, two circuits, a circuit breaker intercon 
necting said circuits, means for opening said cir 
Cuit breaker in response to two different prede 
termined abnormal conditions on one of said cir 
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cuits, means responsive to the opening of said 
circuit breaker for effecting the automatic re 
closing thereof, means for limiting the number 
of automatic reclosures of the circuit breakers 
When the breaker is tripped-in response to One 
of the predetermined abnormal Conditions, and 
means for permitting an unlimited number of 
reclosures when the breaker is tripped under the 
other predetermined abnormal condition. 

10. In an automatic reclosing circuit breaker 
System, two circuits, a circuit breaker intercon 
necting said circuits, means for opening said cir 
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cuit breaker in response to overcurrent above a 
predetermined value and also in response to a 
reverse current - through said circuit breaker, 
means responsive to the opening of said circuit 
breaker for effecting the automatic reclosing 
thereof, means for limiting the number of auto 
matic reclosures of the circuit breakers when the 
braker is tripped in response to an overcurrent, 
and means for permitting an unlimited number 
of reclosures when the breaker is tripped in re 
Sponse to a reversal of current. 

HERMAN BANY. 


