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My invention relates to apparatus‘ for control 
ling the operation of circuit breakers and. more 
particularly to solenoid closing mechanisms for 
circuit breakers. ‘ 

An object of my invention is to provide a cir 
‘cuit-breaker-closing mechanism which may be 
operated from a source of alternating-current 
energy and which shall be simple and rugged 
in its-design. ' 

Another object of my invention is to provide 
a copper-oxide recti?er for supplying direct cur 
rent to operate a circuit-breaker-closing sole 

v noid from a source of alternating current. 

G; LI 

A further object of my invention is to pro 
vide a circuit-breaker-closing mechanism of high 
ef?ciency and low cost because of the fact that 
both the recti?er and the solenoid have a short 
time current-carrying capacity much greater than 
their continuous current-carrying capacity. 
When it is necessary that a circuit-breakerv 

closing mechanism be operated from a source 
of alternating-current energy, it has been the 
prior practice to utilize an alternating-current 
motor mechanism ‘to operate a centrifugal de 
vice to close the circuit-breaker. Such an al 
ternating-current motor mechanism is expensive 
and has large space requirements and a great 
number of moving parts which operate at high 
speeds. This makes the apparatus subject to 
excessive wear and difficulties due to dirt and cor 
rosion, and also requires the use of delicate bear 
ingshaving ?ne adjustments. By using a di 
rect-current solenoid which is supplied from an 
alternating-current line through a copper-oxide 
recti?er, a much more desirable closing mecha 
nism is provided at a much reduced cost. 
The duty cycle of a circuit-breaker-closing 

mechanism is such that it is operated only for 
a very short period of time in order to close 
the breaker and is entirely idle for a large part 
of the time. 
operating winding which has a large short-time 
current-carrying capacity. When such a wind 
ing is to be energized from a source of alternat 
ing current, it is‘ desirable to have a rectify 
ing device which has a similar current-carry 
ing capacity. It has been found that a recti?er 
of the contact type, such as~a copper-oxide recti- - 
_fier, has this desirable characteristic. This makes 
possible the use of a smaller closing coil and a 
smaller recti?er than would otherwise be the 
case. 

In use, the time during which the‘ closing coil 
is energized is only a fraction of a second, so 
that a much heavier current may be sent through 

This makes possible the use of an ,. 
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the coil for this'short time than would be feasi 
ble if the coil had to be energized continuously. 
In actual practice, it has been found that the 
current-carrying capacity of the closing coil may 
be ten times its continuous current-carrying ca 
pacity. . ‘ 

Copper-oxide recti?ers are most desirable for 
use in combination with such closing coils; since 
their short-time current-carrying capacity may 
be as high as thirty times their continuous cur 
rent-carrying capacity. The use of a copper 
oxide recti?er for supplying direct-current energy 
for a circuit-breaker-closing coil is thus very 
desirable since they are each capable of carrying 
a heavy current for the short time during which 
the coil is energized to close a circuit breaker. 
While it might be possible to use a thermionic 

tube recti?er for energizing a circuit-breaker 
closing coil, this is not desirable because the maxi 
mum current-carrying capacity of a thermionic 
tube has a~de?nite limit, since the current car 
ried by the tube can never exceed the electronic 
emission from the hot cathode, so that, to use a 
thermionic tube for such an application, it would 
be necessary to use a tube having a normal capaci 
ty large enough to carry the heavy currents for 
the short time that is required. A tube recti?er 
is also less satisfactory for this purpose because 
it is less rugged and employs a glass enclosure 
which is subject to breakage. 
These objects and advantages will be more ap 

parent from the further description of the par 
ticular embodiment of my invention illustrated 
in the single ?gure of the drawing, which is a 
diagram of apparatus and circuits embodying my 
invention. _ 

In general, the illustrated embodiment of my 
invention comprises a circuit breaker I, a rec 
ti?er 3, a control switch 4, a recti?er-circuit relay 
5, a control relay 1 and a source of alternating 
,current energy 9. . ‘ 

The circuit breaker l includes a pair of sta 
tionary contacts II which are connected in the 
main-line circuit l3—l5. The circuit between 
contacts II is closed by a conducting bridging 
member I‘! which. is, actuated from opened to 
closed position by a toggle mechanism IS. 
The circuit breaker is biased to open-circuit 

position by means'of a spring 2| and is moved 
to closed position by an electromagnet compris 
ing an armature 23 and a closing coil 25. 
When the breaker has been moved to closed po 

sition, it is latched closed, against the spring 2|, 
by means of a latch 21 which engages a projection 
29 of the closing mechanism. 
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The circuit breaker is opened by a tripping coil 

32, which releases the latch 21 from the projec 
tion 29. The tripping coil 32 may be connected 
to a manual tripping switch or it may be con 
trolled by the electrical conditions of the main 
circuit by any of the well known tripping schemes. 
An auxiliary switch 36, comprising contacts 

3|—33 and a bridging member 35, is operated by 
the closing mechanism to complete the circuit be 
tween the contacts 3 |—-33 when the breaker is in 
its closed position. , 
While the circuit breaker is shown as being 

directly connected to the closing mechanism, it 
should be understood that the closing mechanism 
may be of the well known trip-free type, so that 
the breaker may be tripped open without move 
ment of the closing solenoid. In such case, the 
auxiliary switch would be placed to be operated 
by the closing mechanism rather than by the 
circuit breaker. 
The closing coil 25 of the solenoid is connected 

to terminals 36 and 38 ‘of the direct-current side 
of the recti?er 3 through conductors 3'|-—39. The 
recti?er 3 comprises four stacks of recti?er disks 
4|,.42, 43 and 44' connected to give full-wave rec 

, ti?cation when alternating current is impressed 
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across the terminals 4‘|—49. The recti?er 3 is 
of the dry-disk contact type and preferably com 
prises alternate disks of copper, each having a 
copper-oxide surface on one side thereof, and 
lead washers for making electrical contact with 
the disks. Such recti?ers have the property of 

.. being able to conduct large currents for short 
periods of time because the metal disks have 
large capacity to absorb the heat generated, with 
out damage to the recti?er. . 
Another desirable characteristic of such a con 

tact recti?er, when used with a circuit-breaker 
closing mechanism, is that it has a negative tem 
perature coel?cient of resistance so that the re 
sistance to the passage of current through the 
recti?er in the forward direction decreases as the 
temperature of the recti?er is increased.‘ This 
is desirable since copper, such as is used for the 
winding of the closing solenoid, has a positive 
temperature coe?icient of resistance. This means 
that, as the resistance of the closing coil increases 
with increase of temperature, the resistance of 
the recti?er decreases, thus tending to keep the 
total resistance uniform. This is desirable since 

' a constant number of ampere turns is obtained 
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to close the circuit breaker under different tem 
perature conditions. This is important since the 
solenoid ‘and recti?er are subject to ?uctuations 
in temperature over a wide range, because of 
heating by the heavy current, and to ambient 
temperature changes which may vary from -40° 
F. to +120° F, 1 _ V V . 

The recti?er 3 is energized from the alternat 
ing-current source 9 through a transformer 5|, 
from terminal 52, through'conductor 53, con 
tacts 55 and 51 of therrecti?er-circuit relay 5, 
across which the circuit is‘completed by a con 
ducting bridging member 59, through conductor 
6|, to an adjustable resistance 63 which is ‘con 
nected to terminal 49. There is an important ad 
vantage obtained due to the fact that the con 
tacts of the recti?er-circuit relay 5 are in the 
alternating-current circuit of the recti?er rather 
than in the direct-current circuit. This makes it 
possible to use lighter and less expensive mate 
rials for the contacts of the relay 5 without de 
creasing the life of the contacts. The alternat 
ing-current circuit can be opened with much less 
damage to the contacts than can the direct-cur 
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rent circuit, since the- energy stored inductively 
in the solenoid is discharged into the direct-cur 
rent circuit through the copper-oxide contact 
recti?er and not into the alternating-current cir 
cuit. The relay contacts, therefore, do not have 
to interrupt a large induced current such as they 
would if connected in the direct-current circuit 
of the recti?er. 
The resistance 63 is provided in order to vary 

the alternating-current voltage which is supplied 
to the recti?er and provides means for compen 
sating for the aging of the recti?er. The ad 
justable rheostat also provides means for vary 
ing the direct-current voltage which is impressed 
upon the closing coil 25 in order to obtain the 
proper speed of operation of the closing mecha 

10 

nism. A fuse 65 is provided in the alternating- - 
current circuit between terminal 41 of the recti 
?er and terminal 50 of the transformer 5| for 
protection against abnormal currents. 
‘The relay 5, which controls the supply of en- ' 

ergy to the recti?er 3, is actuated by a winding 
6'! which is connected from a tap 69 to give any 
desired voltage from the transformer 5|, through 
contacts‘ll and 13 of relay ‘I and contacts 11 
and ‘I9 of control switch 4, to terminal 52 of the 
transformer by conductor 53. The operating cir 
cuit of relay 5 includes contacts '||—'|3 of the 
control relay 1 which are normally closed by 
means of a bridging member 8|. 
relay, 1 is also provided with a second pairof 
contacts 834-85, the circuit across which is closed 
by a bridging member 81 when the operating 
winding 89 is energized. ‘ 

The winding 89 is connected from the tap 69 
of the transformer 5| to contact 85 from which 
the circuit is completed either across contacts 
3| and 33 of the auxiliary switch 30>on the cir 
cuit-breaker-closing mechanism and conductor 
9|, or contacts 83 and 85 and conductor 92, to 
conductor 90 which is connected, through con 
tacts '|‘|—‘|9 of the control switch 4 and conduc 
tor 53, to terminal 52 of the transformer. 

The control u 
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In order to actuate the circuit breaker | to “ 
closed position, the control switch 4 is closed,‘ 
thus completing the operating circuit of relay 5 
from conductor 53, across contacts ‘II and 19 of 
the control switch 4 and contacts ‘II and 13 of 
control relay 7, to energize winding 61 to move 
the bridging member 59 to complete the alter 
nating-current side of the recti?er circuit across 
contacts 55 and 51. This closes the circuit from 
conductor 53, through the alternating-current 
side of the recti?er, to the other side of the trans 
former 5| and causes 'a direct current‘ to flow, 
through conductors 31 and 39, to the closing coil 
25 which actuates the armature 23 to move the 
circuit breaker to closed position. 
The operation of the closing mechanism moves 

bridging member 35 of the auxiliary switch 30 
to complete a circuit across contacts 3| and 33, 
which causes current to flow through conductors 
53, 90 and 9| to the operating winding 89 of con 
trol relay 1, thus causing the opening of the 
alternating-current side of the recti?er circuit at 
contacts '||—‘|3 and the closing of the shunt cir 
cuit including contacts 83—85. This arrange 
ment provides means for opening the alternat 
ing-current supply circuit to the recti?er 3 to de 
energize the closing coil 25 as soon as the arma 
ture 23 has moved to closed position, thus pre 
venting the continued energization of the closing 
coil 25 by reason of the holding of the control 
switch 4 closed after the closing coil has per 
formed its function of operating the closing 
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mechanism. This prevents the burning out of 
the closing coil and recti?er due to their being 
energized for a long time, thus making practical 
_the use of a closing coil and a recti?er which 
have a short-time current-carrying capacity 
much greater than their normal current-carry 
ing capacities. ' ~ 

The closing of the shunt circuit, including con 
tacts 83 and 85 of control relay 7, by bridging 
member 8'! completes a circuit in parallel with 
the contacts 3i and 33 so that if the circuit 
breaker latch should be tripped to the open po 
sition because of abnormal electrical conditions 
of the main circuit when the attempt is made to 
close the circuit breaker, the control relay 1 will 
remain electrically locked in its energized con 
dition after the auxiliary switch 30 has once been 
closed to keep the operating circuit of relay 5 
open at contacts ‘H and 13, thus keeping the 

. winding 61 deenergized so that the alternating 
current supply to the recti?er 3 is kept out off. 
This prevents what is known as “pumping”, 
which would take place if the control switch 4 
were held closed when there is a fault on the main 
line, such as to energize the tripping coil of the 

- circuit breaker, resulting in the circuit breaker 
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being repeatedly opened and closed. It is thus 
seen that, if the control switch 4 is held closed, 
the circuit breaker will be closed only once and 
that it is necessary to open the control switch 
before the circuit breaker can be closed again. 
While the recti?er-circuit relay 5 and the con 

trol relay 1 are shown as being energized from 
the alternating-current source 9 through the 
transformer 5i, it should be understood that they 
may be of a type to be operated by direct current 
either from a direct-current source or by means 
of a recti?er from a source of alternating cur— 
rent. 

It is thus seen that a control scheme is pro 
- vided which is most desirable for use in connec 
tion with a closing coil of a circuit breaker which 
is supplied with direct current from a copper 
.oxide recti?er, since the control circuits prevent 
the continuous energization of the closing coil 
25, thus making possible the use of both a closing 
coil and a contact recti?er which have the ca 
pacity to carry a large current such as is needed 
to close a circuit breaker without the excessive 
heating of either the closing coil or the recti?er 
and preventing damage to either the closing coil 
or the recti?er because of this heavy current 
being kept on continuously. 
While I have illustrated and described a par 

ticular embodiment of the invention, it should be 
understoodthat numerous modi?cations of this 
apparatus may be used, and that the scope of 
my invention is not to be limited except as is in 
dicated by the following claims. 

I claim as my invention: -» 

1. In electrical apparatus, a circuit interrupter 
having contacts connected in a main power cir 
cuit, electrically operated actuating means for 
said circuit interrupter, and a recti?er having a 
short-time current-carrying capacity several 
times greater than its continuous current-carry 
ing capacity for energizing said actuating means, 
alternating current energy supply means for said 
recti?er having such voltage that the current flow 
through said recti?er when said actuating means 
is energized is several times greater than the con 
tinuous current-carrying capacity of said recti 
?er means for connecting said'actuating means 
to said energy supply and means for breaking 
said connection after a short interval of time. 

3 
2. In electrical apparatus, a circuit interrupter 

including a contact for controlling a main power 
circuit, means for biasing said contact to open'-' 
circuit position, latching means for holding said 
contact in closed-circuit position, electrically op 
erated actuating means for closing said contact 
against said biasing means, a source of alternat 
ing current, a contact recti?er for supplying 
energy from said source of alternating current 
for operating said actuating means, and means 
responsive to said contact reaching closed-circuit 
position for cutting o? said supply of energy. 

3. In electrical apparatus, a circuit interrupter 
including a contact for controlling a main power 
circuit, means for biasing said contact to open 
circuit position, latching means for holding said 
contact in closed-circuit position, a direct cur 
rent operated actuating means for closing said 
contact against ‘said biasing means, a source of 
alternating current, a contact recti?er, means 
for connecting said recti?er to said source of al 
ternating current and to said actuating means,' 
and means for disconnecting said recti?er from 
said source of alternating current as‘soon as said 
moving contact has moved to closed-circuit po 
sition. ‘ 

4. In electrical apparatus, a circuit interrupter 
including a contact for controlling a main power 
circuit, means for biasing said contact to open 
circuit position, latching means for holding said a 
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contact in closed-circuit position, a direct-cur- ~ 
rent solenoid mechanism for closing said con 
tact when energized for only a short interval of 
time, means for causing a ?ow of current through 
said solenoid several times greater than its con 
tinuous current-carrying capacity, said means in 
cluding a contact recti?er having a short-time 
current-carrying capacity several times greater 
than its continuous current-carrying capacity, 
and means for connecting said contact recti?er 
to a source of alternating current for only a short 
interval of time. ' 

5. In electrical apparatus, a circuit interrupter 
including a contact for controlling a main power 
circuit, biasing means for moving said contact 
to open-circuit position, means releasable to cause 
said biasing means to move said contact to open 
circuitposition, a direct-current solenoid mech 
anism operable to close said contact in a short 
interval of time, means for causing a flow of cur- I 
rent through said solenoid several times greater 
than its continuous current-carrying capacity, 
said means including a contact recti?er having a 
short-time current - carrying capacity several 
times greater than its continuous current-carry- . 
ing capacity, means for connecting said recti?er 
to a source of alternating current, and means 
actuated as soon as said contact has reached, 
closed position for disconnecting said contact 
recti?er from said source of alternating current. 

6. In electrical apparatus, a circuit interrupter 
including a contact for controlling a main power 
circuit, means for biasing said contact to open 
circuit position, latching means for holding said 

' contact in closed-circuit position, electrically o'p 
erated actuating means for closing said con 
tact against said biasing means, a source of al 
ternating current, a contact recti?er for supply 
ing energy from said source of alternating cur 
rent for operating said actuating means, means 
including a control element movable to one posi 
tion to cause energization of said actuating means 
to close said contact, means responsive to said 
contact reaching closed-circuit position for de 
energizing'said actuating means, and means op 
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erable to cause movement of said contact from 
closed-circuit position to open-circuit position 
even though said control element may be held 
in said position to cause energization of said actu 
ating means to close said contact. 

'7. In electrical apparatus, a circuit interrupt 
er including a contact for controllinga main pow 

;er circuit, means for biasing said contact to open 
circuit position, la “"hing means for holding said 
contact in closed-circuit position, electrically op 
erated actuating means for closing ‘said contact 
against said biasing means, a source of alternating 
current, a contact recti?er for supplying energy 
from said source of alternating current for op 
erating said actuating means, means ‘includ 
ing a control element movable to one position to 
cause energization of said actuating means to 
close said contact, means responsive to said con 
tact reaching closed~circuit position for deener 
gizing said actuating means, and means operable 

_ to cause movement of said contact from closed 
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circuit position to open-circuit position even 
though said control element may be held in said 
position to cause energization of said actuating 
means to close said contact, and means prevent 
ing reenergization of said actuating means until 
said control element has been moved out of said 
position to cause energization of said actuating 
means to close said contact. _ 

8. In electrical apparatus, a circuit interrupt 
er including a contact for controlling a main pow 
er circuit, biasing means for moving said contact 
to open-circuit position, means releasable to cause 
said biasing means to move said contact to open 
circuit position, a direct-current'solenoid mech 
anism operable to close said contact, a source of 
alternating current, a contact recti?er for sup 
plying energy to said solenoid from said source of 
alternating current,-means including a control 
element movable to one position to cause the en 
ergization of said solenoid through said contact 
recti?er to close said contact, and means oper 
able to cause said releasable means to cause said 
movable contact to move to open-circuit position 
even though said control element may be held in 
said position to cause the energization of said 
solenoid to close said contact. 

9. In electrical apparatus, a circuit interrupt 
er including a contact for controlling a main pow 
er circuit, biasing means for moving said con 
tact to open-circuit position, means releasable to 
cause said biasing means to move said contact 
to open-circuit position, a direct-current solenoid 
mechanism operable to close said contact, a 
source of alternating current, a contact recti?er 
for supplying energy to said solenoid from said 
source of alternating current, means including a 
control element movable to one position to cause 
the energization of said solenoid through said con 
tact recti?er to close said contact, and means op 
erable to cause said releasable means to cause 
said movable contact to move to open-circuit po 
sition even though said control element may be 
held in said position to cause the energization of 
said solenoid to close said contact, and means 
preventing reclosure of said contact by said sol 
enoid until said control element has been moved 
out of saidposition to cause the energization of 
said solenoid to close said contact. 

10. In electrical apparatus, a circuit inter 
rupter. a direct-current solenoid mechanism for 
closing said circuit interrupter, a contact recti 
?er for said direct-current solenoid, a source of 
alternating current, relaying means including a 
contact member connected in the alternating 
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current circuit of the contact recti?er for con 
trolling the connection of said solenoid to said 
source of alternating current through said con 
tact recti?er, a control element actuable to one 
position to energize said relaying means to con 
nect said solenoid tov said source of alternating 
current through said; contact recti?er and there 
by close the circuit interrupter, means actuated 
by said circuit interrupter reaching closed po 
sition for causing said relaying means to open 
said contact member and disconnect said sole 
noid from said source of alternating current, 
and said relaying means then maintaining said 
solenoid disconnected from said source of alter 
nating current until after said control element 
has been moved out of said position to energize 
said relaying means to close the circuit inter 
rupter. 

11. In electrical apparatus, a circuit inter 
rupter, a direct-current solenoid mechanism for 
closing said circuit interrupter, a contact recti 
?er for said direct-current solenoid, a source 
of alternating current, relaying means for con 
trolling the connection of said solenoid to said 
source of alternating current through said con 
tact recti?er, a, control element actuable to one 
position to energize said relaying means to con-_ 
nect said solenoid to said source of alternating 
current through said contact recti?er and there 
by close the circuit interrupter, means actuated 
by said circuit interrupter reaching closed po 
sition for causing said relaying means to dis 
connect said solenoid from said source of alter 
nating current, and means operable to cause 
said circuit interrupter to move to open position 
even though said control element may be held 
in said position to close the circuit interrupter. 

12. In electrical apparatus, a circuit inter 
rupter, a direct-current solenoid mechanism for 
closing said circuit interrupter, a contact recti 
?er for said direct-current solenoid, a source of 
alternating current, relaying means for con— 
trolling the connection of said solenoid to said 
source of alternating current through said con 
tact recti?er, a control element actuable to one 
position to energize said relaying means to con-_ 
nect said solenoid to said source of alternating 
current through said contact recti?er and there 
by close the circuit interrupter, means actuated 
by said circuit interrupter reaching closed po 
sition for causing said relaying means to dis 
connect said solenoid from said source of alter 
nating current, and means operable to cause 
said circuit interrupter to move to open position 
even though said control element may be held 
in said position to close the circuit interrupter, 
and said relaying means then maintaining said 
solenoid disconnected from said source of alter 
nating current until after said control element 
has been moved out of said position to energize 
said relaying» means to close the circuit inter 
rupter. _ 

13. In electrical apparatus, a circuit inter 
rupter including a contact for controlling a main 
power circuit, means for biasing said contact to 
open-circuit position, latching means for holdj 
ing said contact in closed-circuit position. a 
direct-current solenoid mechanism for closing 
said contact when energized for only a short in 
terval of time, means for causing a ?ow of cur 
rent through said solenoid several times greater 
than its continuous current-carrying capacity, 
said means including a contact recti?er having 
a short-time current-carrying capacity several 
times greater than its continuous current-carry 
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ing capacity, a source of alternating current and 
relaying means for controlling the connection of 
said contact recti?er to said source of alternat 
ing current, a control element actuable to one 
position to energize said relaying means to con 
nect said contact recti?er to said source of alter 
nating current and thereby close said contact, 
means actuated as soon as said contact has 
reached closed position for causing said relaying 
means to disconnect said contact recti?er from 
said source of alternating current, and means 
operable to cause the release of said latching 
means and the movement of said contact to 
open-circuit position by said biasing'spring even 
though said control element may be held in said 
position to close the contact. 

14. In electrical apparatus, a circuit inter 
rupter including a- contact for controlling a main 
power circuit, means for biasing said contact. 
to open-circuit position, _ latching means for 
holding said contact in closed-circuit position, a 
direct-current solenoid mechanism for closing 

, said contact when energized for only a short in 
terval of time, means for causing a ?ow of cur 
rent through said solenoid several times greater 
than its continuous current-carrying capacity, 
said means including a contact recti?er having a 
short-time current-carrying capacity several 
times greater than its continuous current-car 
rying capacity, a source of alternating current 
and relaying ‘means for controlling the connec 
tion‘ of said contact recti?er to said source of 

-_ alternating current, a control element actuable 
to one position toenergize said relaying means to 
connect said contact recti?er to said source of 
alternating current and thereby close said con 
tact, means actuated as soon as said contact has 
reached closed position for causing said relay 
ing means, to disconnect said contact recti?er 
from said source of alternating current, and 
means operable to cause the release of said latch 
ing means and the movement of said contact 
to open-circuit position by said biasing spring 
even though said control element may be held 
in said position to close the contact, and said 
relaying means preventing the reconnection of 
said contact recti?er to said alternating current 
source and the return of said contact to closed 
circuit position prior to movement of said con 
trol element out of said position to close the con 
tact. - 

15. In electrical apparatus, a circuit breaker 
for controlling a main power circuit, means for 
biasing said circuit breaker to move to open 
circuit position, means releasable to cause said 
circuit breaker to be actuated to open-circuit 
position by said biasing means, a direct-current 
solenoid mechanism operable to close said cir 
cuit breaker, a source of alternating current, a 
contact recti?er connected to supply energy from 
said source of alternating current to actuate said 
direct-current solenoid mechanism, means in 
Voluding a relay for controlling the flow of cur 
rent to said direct-current solenoid mechanism, 
said relay having its contacts connected in the 
alternating-current circuit to said contact rec 
ti?er, means including a control element movable 
to one position to cause the energization of said 
direct~current solenoid mechanism to close the 
circuit breaker, and said releasable means being 
operable to cause said circuit breaker to be actu 

' ated to open-circuit position even though said 
. control element be held in said position to close _ 
, the circuit breaker. 

16. In electrical apparatus, a circuit breaker 
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for controlling a main power circuit, means for 
biasing said circuit breaker to move to open 
circuit position, means releasable to cause said 
circuit breaker to be actuated to open-circuit 
position by said‘biasing means, a direct-current 
solenoid mechanism operable to close said cir 
cuit breaker, a source of alternating current, a 
contact recti?er connected to supply energy from 
said source of alternating current to actuate 
said direct-current solenoid mechanism, means 
including a relay for controlling the flow of 
current to said direct-current solenoid mecha 
nism, said relay having its contacts connected 
in the alternating-current circuit to said con 
tact recti?er, means including a control element 
movable to one position to cause the energization 
of said direct-current solenoid mechanism to 
close the circuit breaker, and means including 
an auxiliary switch actuated by the movement 
of said solenoid mechanism in closing the circuit 
breaker for preventing a second closing of the 
circuit breaker by said solenoid mechanism until 
said control element has moved out of said posi 
tion to which it was moved to cause the prior 
closing of the circuit breaker. 

17.-In electrical apparatus, a circuit inter 
rupter including a contact for controlling a main 
power circuit, biasing means for moving said 
contact to open-circuit position, means releas 
able to cause said biasing means to move said‘ 
contact to open-circuit position, a direct-cur 
rent solenoid mechanism operable to close said 
contact, a source of alternating current, a con 
tact recti?er for supplying energy to said sole 
noid from said source of alternating current, 
means including a control element movable to 
one position to cause the energization of said 
solenoid through said contact recti?er to close 
said contact, relaying means actuable to control 
the ?ow of current to said solenoid, said relay 
ing means including a relay electrically locked 
in the position to which it moves when ener 
gized until said control element has moved out 
of said position to close said contact to prevent 
said contact being closed more than once for 
each movement of said control element to said 
position to close said contact. 

18. In electrical apparatus, a circuit breaker 
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for controlling a main power circuit, means for - 
biasing said circuit breaker to move to open 
circuit position, means releasable to cause said 
circuit breaker to be actuated to open-circuit 
position by said biasing means, a direct-current 
solenoid mechanism operable to close said circuit 
breaker, a source of alternating current, a con 
tact recti?er connected to -supply energy from 
said source of alternating current to actuate said 
direct-current solenoid mechanism, relaying 
vmeans for controlling the flow of current to said 
direct-current solenoid, said relaying means in 
cluding a movable contact connected in the alter 
mating-current circuit to said contact recti?er 
and including a solenoid having means operable 
after said direct-current solenoid has been oper 
ated to‘ close the circuit breaker to electrically 
lock the solenoid of the relaying means in the 
positionto which it is moved when energized, a 
control element for said relaying means mov 
able to one position to cause closing of the cir 
cuit breaker, and said solenoid of the relaying 
means remaining electrically locked-in until said 
control element has moved out of said position 
to cause closing of the circuit breaker to prevent 
the circuit breaker being closed more than once 
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for each movement of the control element to its 
position to cause closing of the circuit breaker. 

19. In electrical apparatus, a circuit breaker 
having its contacts connected in a main power 
circuit, means for biasing said circuit breaker 
to move to open-circuit position, a latch nor 

' mally holding said circuit breaker against move 
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ment by said biasing means,. a direct-current 
solenoid mechanism operable to close said circuit 
breaker and stress said biasing means, a source 
of alternating current, a contact recti?er con 
nected to supply energy from said source of alter 
nating current to actuate said direct-current 
solenoid mechanism, relaying means for con 
trolling the ?ow of current to said direct-current 
solenoid, said relaying means including a mov 
able contact connected in the alternating-cur 
rent circuit to said contact recti?er and includ 
ing an actuating solenoid, a control element for 
said relaying means movable to one position to 
cause closing of the circuit breaker, means for 
releasing said latch to cause movement of the 

2,006,997 
circuit breaker to open-circuit position and said 
movement of the circuit breaker to open-circuit 
position by said biasing means upon the release 
of said latch taking place even though said con- ' 
trol element may be held in said position to 
which it is moved to cause closing of the circuit 
breaker, and means for preventing a second clos 
ing of the circuit breaker by said direct-current 
solenoid mechanism until said control element 
has moved out of said position to which it was 
moved to cause the prior closing of the circuit 
breaker, said preventing means including an 
auxiliary switch actuated by the movement of 
said direct-current solenoid mechanism in clos 
ing the circuit breaker and including means for 
electrically locking said actuating solenoid of the 
relaying means in the position to which it moves 
when energized until said control element has 
moved out of said position to which it is moved 
to cause closing of the circuit breaker. 

HARRY J. LINGAL. 
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