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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 tc provide
an improved arrangement cf apparatus whereby
the number of automatic reclosures is unlimited
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 conditicn of a different predeter- 2

mined character.

My invention will be better understocd from
the following description when taken in connec-
tion with the accompanying drawing, the single

figure of which diagrammatically illustrates an 2

altomatic reclosing circuit breaker system 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 g load
circuit 8 which is supplied from anocther source
4. As shown, the circuit breaker 1 is of the well-
known 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 T
connected in sreies relationi with the source 2
when the circuit breaker I is closed and arranged
to release the latch 6 when the current through
the trip coil T exceeds a predetermined value,
and a second trip coil 8 which, when energized,
also effects the release of the latch §. Preferably
the circuit breaker | is of the weil-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 flew of power through the circuit
breaker { and by an associated control relay 19
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, the relay {3
is energized and maintains the circuif of the trip
coil 8 open, but when & reverse power flows
through circuit breaker I, the reverse power re-
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lay 9 opens its contacts i1 and effects the deener-
gization of the control relay (9 which, after be-
ing deenergized for a predetermined time, closes
its contacts 12 and completes an energizing cir-
cuit for the trip coil 8. It will be evident, how-
ever, that the relay i 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 normaliy -
arranged to be energized in response 1o eacil
opening of the circuit breaker and waich, when
energized, eifects the completicn of an energiz-
ing circuit for the closing coil ¥ of the circuit
breaker i. As shown the relay (§ 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 eifect the
energization of a control relay 14 as socon as the
circuit breaker 1 closes. The control relay id,
in turn, interrupts the original energizing circuit
of the control relay 13 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 14, when energized, also com-
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 aiter
the relay 14 becomes energized. When the re-
lay 14 returns to its deenergized position, an en-
ergizing circuit is completed thereby for the con-
trol relay 18§ to restore it te its normaily ener-
gized position.

In accordance with the embodiment of my in-
vention shown in the drawing, I provide an ar-
rangement of connections so that if, after any
reclosure, the circuit breaker { again opens be-
fore the control relay 14 returns to its deener-
gized position, an energizing circuit is completed
for a lockout relay i6 so thai it cpens its con-
tacts 1T and interrupts the energizing circuit of
the reclosing relay 13 and thereby prevents any
further automatic reclosures as long as the lock-
out relay 16 is held in its energized position by
the latch i8.

Since it is desirable not to lock cut the circuis
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 1% is pre-
vented from being operated to its locckout 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 breaksr I, also effect the
opening of the energizing circuit of the lockout
relay 16 so that it cannot be completed by the
relay 15 cTosmg its contacts 21 while the cireuit
breaker is open.

The operation of the embodiment of my in-
vention shown in the drawing is as follows: When
the circuit breaker I is closed and the source 2
is supplying normal current to the load cireuit
3, the various control devices are in the positions
in which they are shown in. the drawng ‘The
control relay 0 is energizéd by ‘4 holding circuit
which includes the contacts 28 of the relay 19
and the contacts {f of the reverse power relay
9, and an energizing circuit is completed for the

control relay 15 through the contacts 17 of the ..

lockout relay {6 and the contacts 2! of the con-
trol relay 4.

When the current supphed by the source 2 to
the load clrcult 3 exceeds S predeterrmned value,

the overcurrent trip coil 7 .releases.the latch & .;

and effects_ the opening- of the circuit breaker 1.
The closing of the auxiliary contacts 22 of the
circuit breaker | completes an energizing circuit
for the reclosing relay {3 through the_ contacts
{1 of the lockout relay 16, the contacts 24 of the
control relay 15, and the contacts 23 of the con-
trol relay 18. __After bemg energized for a pre-
determined time, the reclosing relay. 13 closes. its
contacts 25 and completes an energizing circuit
for the closing coil § to. effect the reclosing of
the circuit breaker . The closing of the aux-
iliary contacts 26 of the circuit breaker { com-
pletes through the contacts 11 of the lockout
relay 18, the. contacts. 24 of the control relay 5,
and the contacts 27 of the. reclosing relay 13, an
energizing circuif for the contrel relay {4 which,
in twn, completes a locking circuit for itself
through. its contacts 28, the centacts 24. of the
control relay 15, and.the contacts 17 of the lock-
out relay 6.  The opening of. the. contacts. 24
of the relay !4 interrupts.the energizing circuit
of the control relay 18 which, after being deener-
gized for & predetermined time, opens its contacts
24 in the holding circuit of the control relay. (4.

After being deenergized for. a predetermined 3

time, the control relay {4 returns to-its normally
deenergized position -and closes its contacts 21
thereby . reestablishing the energizing circuit of
the control relay 15 so.that the control devices
are restored to their normal positions.. -

If when the circuit breaker { is réclosed the
over-current trip coil 7 operates immediately to
effect_another opening of the circuit breaker be-
fore the relay 14 is restored. to.its deenergized
position, the closing of the auxiliary.contacts 29
of the circuit breaker [ completes through the
confacts 30 of the control relay 14, the contacts
34 of the control relay 15, and the contacts 32.of
the control relay 18, an energizing circuit for the
lockout relay I8 so that it opens.its contacts 17
in the energizing circuit of the reclosing relay 13
and thereby prevents any further aufomatic re-
closures of the circuit breaker. It will be Seen,
however, . that if the -circuit breaker -1 is not
opened until after the control relay {2 has been
restored to /its deenergized position, thé above
described energizing. circuit of the l6ckout relay
{6 cannot be completed in response to the next
cpening 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 contrel relay
{8. The closing of the contacts {2 of the contrel
relay {8 completes through the guxiliary contacts
82 of the circuit breaker | an energizing circuit
for the trip coil 8§ s0 as to effect the opening of
the circuit breaker |. The opening of the circuit
breaker 1 effects an automatic reclosure of the
circuit breaker in the same manner as above de-
scribed, and the closing of the auxiliary ccntacts
34 of the cirquit_breaker { completes through the

contacts 85 of the contrcl relay 14 an energizing

circuit for the control relay i so that it com-
pletes a holdmg ccircuit for itself thrcugh the
‘contacts 11 before the circuit breaker { is re-
closed.
.. If a reversal of power occurs immediately after
the circuit breaker [ is reclosed, the contrel relay
{8 is operated in the manner above described to
effect another opening of the circult breaker f.
Furthermore, the opening of the contacts 382 of
the control relay (8 interrupts the heretofors
described energizing ‘circuit of the lockout reiay
{8 so as to prevent this relay from being ener-
ized by the closing of the auxiliary contacts 28
of the circuit breaker | while the control relay
14 is energized and the control relay {5 is deener-
gized, P

Wh1le I have in accovdarce with. the Patent
Statutes shown and described my invention ss
applied to a partzcula,r system and as embody-
ing varicus devices diagrammatically indicated,
channes and modﬁcatlons will be  obvious to
those skllled 1n the art, and I therefole aim in
the appended claims to cover all ‘such changes
and modifications as fall within the true spirit
and scope of my 1nvent10n

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 cpening szid cir-
cuit breaker in response to predetermined abnor-
mal conditions on one of said eircuits, means
responsive to the opening ‘of ‘said circuit breaker
for effectmg 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 opérated posi-
tion for initiating the timing cperation of said
timing means, means responsive to said timing
mezns completing its timing operation for effect-
ing the restoration of said control device to its
normal positicn, ‘and means jointly controlled by
said timing ‘means and said contrel device for
preventing a subsequent cperation of said reclos-
ing means if.said circuit breaker is open while
said control device is in its ‘opérated position
after said timing means has cofpleted its timing
operation.

2.In an automatxc ‘reclosing circuit chemex
system, two circuits, a ¢ircuit breaker intercon-
necting. said circuits, means for opening said cir-
cuit breaker in response to i edeterrmned ‘ahitor-
mal conditions ‘on one of said crrcmts mesns re~
sponsive to the opening of said circuit bréaker
for effectmg the autoriatic reclosing thereof,
timing means, a’‘contrcl device, means responsive
to the closing of said circuit breake"r by said sec-
ond mentioned means for effecting the cperation
of said control device, meahs responsive to the
operation of said control deévice to its operated
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position for initiating the timing operation of
said timing means, means responsive to said tim-
ing means completing its timing cperation for
effecting the restoration of said control device to
its normal position, a lockout device for render-
ing said reclosing means inoperative, and means
jointly controlled by said timing means ahd con-
trol device for effecting the operation cf said
lockout device if said circuit breaker is open
while said control device is in ifs operated posi-
tion after said timing means has completed its
timing operation,

3. 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 ab-
normal conditions on one of said circuits, means
responsive to the cpening of said circuit breaker
{or effecting the automatic reclosing thereof, two
control devices, means responsive to the closing
of said circuit breaker by said second mentioned
means for effecting the operation of one of said
control devices, means responsive to the opera-
tion of said cne of said control devices for effect-
ing the operation of the cther control device,
means responsive to the operaticn of said sec-
ond control device for eflecting the restoration
of said one of sald conftrol devices to ifs normal
position, and means jointly controlled by said
control devices for preventing a subsequent oper-
ation of said reclosing means if said circuit
breaker is opent when both of said control devices
are simultaneously in the operated position.

4. In an automatic reclosing circuit breaker
system, two circuits, a circuit breaker intercon-
necting said circuils, 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, means responsive to the closing
of said circuit breaker by said second mentioned
ineans for effecting the operation of one of said
control devices, means responsive to the opera-
tion of said one of said control devices for effect-
ing the operation of the other control device,
means responsive {o the operation of said second
control device for effecting the restoration of
said one of said control devices to its normal posi-
tion, & lockout device for rendering said reclos-
ing means inoperative, and means jointly con-
trolled by said control devices for eilecting the
operation of said lockout device ounly when both
of said control devices are simultanecusly in
their operated positions and the circuit breaker
is opan.,

5. In an aubomatic reclosing circuit breaker
system, two circuits, a circuit breaker intercon-
necting said circuit, means for opening said eir-
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,
means for rendering said automatic reclosing
means inoperative to effect another reclosure of
said circuit breaker if it is opened within a pre-
determined time interval after any automatic
reclosure, and means responsive to an abnormal
condition of a predetermined character on one
of said circuifs for preventing said last men-
tioned means from rendering said automatic
reclosing means inoperative when said ecircuit
breaker is opened by such g faull within said pre-
determined time interval.

6. In an automatic reclosing circuit Lreaker
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system, two circuits, & circuit breaker intercon-
necting said circuits, means for opening said cir-
cuit breaker in response to predetermined ai-
norinal conditions on one of said circuits, means
responsive to the opening of said circuit breaker
for effecting the automatic reclosing thereot,
means for rendering said automatic reclosing
means inoperative to eifect another reciosure of
said circuit breaker if it is opened within a pre-
determined time interval afier any automatic
reclosure, and means responsive to the flow of
power through said circuit breaker in a prede-
termined direction for preventing said last men-
tioned means from rendering said automatic re-
closing means inoperative when said circuit
kreaker is opened by such a flow of power.

7. In an aubomatic reclosing circuit breaker
system, two circuits, a circuit breaker intercon-
necting said circuits, means for opening said circ-
cmt breaker in response to predetermined ab-

normal conditions on one of said circuits, means
responsive to tne opening of said circuit breaker
for eflecting the automatic reclosing thereoi,
two control relays, a lockout relay, an energizing
circuit for one of said control relays inclucing
contacts of the other control relay wiica are
closed when said other control reiay is deener-
gized and contacts of said lockout relay waich
are closed wihen said lockout reiay is in 1bs normal
position, means responsive to tue operation of
said reclosing means for energizing said other
control reiay vo eifect an interrupiion in said first
mentioned energizing circuit, and an energizing
circuit for said iockout relay controlled vy said
contro] relays and said circuit breaiker so iuaas
said energizing circuit for said icckout relay is
completed woen said one of said conirol relays is,
in its deenergized position and tiie otier control
relay is in its energized position and said circuib
breaker is open.

8. In an autcmatic reclesing circuit breaker
systeln, two circuits, a circuit breaker intercon-
necting said circuits, means for opening said cir-
cuit breaker in responss to predeterimined ab-
normal conditions on one cof said circuies, ineans
responsive to tune opening of said circwit preaker
ior eilecting tixe automatic reclosing tuereo:,
two control relays, a lockout relay, an energizing
circuit ior one of said control relays including
centacts ¢f the other conirol reiay waica are
closed when said other confrol relay is deener-

gized and contacis of said lockout relay which
ale closed when said lockout reiay is in its nor-
mal position, means responsive to iie operaiicu
of said reciosing means for energizing said cther
control relay to effect an interruption in said
first mentioned energizing circuit, an energizing
circuit for said lockout relay controlled by said
control relays and said circuit breaker, so taab
said energizing circuit for said lockouu relay is

completed when said one of control relays is in
its deenergized position and the other control
relay is in its energized position and said circuis
breaker is open, means responsive to the direc-
tion of power flow through said circuit brezker,
and means conirolled by said power directicn
responsive means for interrupting the energizing
circuit of said lockout relay when the power
fiow 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 fer effecting the automatic re-
clesing thereof, means for limiting the number
of automatic reclosures of ‘the circuit breakers
when the breaker is tripped-in response to cne
-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 10

system, two circuits, a circuit breaker intercon-
necting said circuits, means for opening said cir-

2,336,836

cuit breaker in-responss to overcurrent above a
predetermined - value and also in response to &
reverse current- through - said circuit breaker,
mmeans responsive to- the opening of said- circuit
breaker -for effecting the automatic - reclosing
thereof, means for limiting the number ef 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 & reversal of current.
HERMAN BANY:



