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REMOTELY CONTROLLABLE CIRCUIT 
BREAKER 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention is directed to a remotely con 

trollable circuit breaker, and more particularly a remote 
controllable circuit breaker with a single set of breaker 
contacts which are forcibly opened and closed by a 
control signal remote from the circuit breaker indepen 
dently of switching action by a manual handle of the 
breaker. 

2. Description of the Prior Art. 
Circuit breakers of the above type which permit an 

remote control operation of opening the breaker 
contact are known in the art. Such a circuit breaker, for 
example, is described in US. Pat. No. 4,223,288. The 
circuit breaker utilizes a remotely controlled solenoid 
which, in response to a control signal from a location 
remote from the circuit breaker, actuates a movable 
contact arm carrying a movable contact away from a 
cooperative stationary contact for separation of the 
breaker contacts. The movable contact arm is opera 
tively connected to a manually operated handle and an 
over-center tension spring to constitute a manually 
operable switching mechanism which, by the manipula 
tion of the handle, is articulated with an over-center 
spring action between its ON position of closing the 
contacts and OFF position of opening the contacts. Said 
remotely controlled solenoid has an armature in abut 
table engagement with the movable contact arm so that, 
when the solenoid is energized responsive to the remote 
control signal, the armature pushes the movable contact 
arm in the direction of disengaging the movable contact 
from the stationary contact against the biasing force of 
the over-center action spring. In this sense, the solenoid 
is to be additionally included or linked into the manu 
ally operable mechanism so as to add to complexity 
thereof and consequently render the fabrication thereof 
rather complicated. 

In the meanwhile, it is quite possible that a consumer 
not knowing of the load interruption by such remote 
control signal tries in confusion, to uselessly manipulate 
the manual handle in an attempt to restore the load in 
series with the breaker. Such manipulation of the handle 
will naturally involve the movement of the movable 
contact arm between its ON condition and OFF condi 
tion with the over-center action of the spring included 
in the manually operable switching mechanism. Ac 
cordingly, with the above arrangement of actuating the 
movable contact arm linked to the handle and spring for 
separation of the breaker contacts by the remotely con 
trolled solenoid, the solenoid cannot avoid being struck 
by the movable contact arm in its forward stroke from 
the OFF condition to ON condition due to the above 
handle manipulation by the unknowing consumer. With 
this result, the solenoid will suffer from the hammering 
action by the movable contact arm which action may 
damage the solenoid or cause the armature of the sole 
noid to bounce from its position of forcibly opening the 
breaker contacts into the position of momentarily clos 
ing the contacts, thus failing to stably keep the breaker 
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2 
contacts opened and rendering the operation of the 
remote controlled solenoid less reliable. To this end, the 
above prior circuit breaker has to include a separate 
latch means which is combined with the solenoid for 
mechanically holding the solenoid armature in the ?xed 
position of opening the breaker contact so as not to be 
affected by the above hammering action, which further 
complicates the construction of the circuit breaker. 

SUMMARY OF THE INVENTION 

The present invention has been made in view of the 
above problems and therefore provide an improved 
circuit breaker in which a remotely controllable mecha 
nism when actuated responsive to a remote control 
signal for separation of the breaker contacts can be 
entirely isolated from a manually operable switching 
mechanism including a manual handle and a movable 
contact arm such that the former mechanism will be 
free from an accidental manipulation of the latter mech 
anism by a unknowing consumer, ensuring reliable op 
eration of maintaining the breaker contacts to be opened 
due to the remote control signal. The remotely control 
lable circuit breaker in accordance with the present 
invention has a single set of ?rst and second breaker 
contacts and a manually operable switching mechanism 
for manually opening and closing the breaker contacts, 
which mechanism includes the manual handle and the 
movable contact arm carrying the ?rst contact to be 
movable between the ON condition and OFF condition 
for bringing the ?rst contact into and the out of contact 
ing engagement with the second contact in response to 
the manipulation of the handle. A trip mechanism is 
operatively connected to the manually operable switch 
ing mechanism so as to open the breaker contacts upon 
the occurrence of a predetermined fault currents flow 
ing through the breaker. The remotely controllable 
switching mechanism is included in the circuit breaker 
to open and close the breaker contacts in response to a 
remote control signal independently of the operation of 
the manual switching mechanism. An important novel 
feature of the present invention resides in the fact that 
the second contact is movable between an operative 
position where it is in contacting engagement with the 
?rst contact of the movable contact arm in its 0N con 
dition and an inoperative position where it is kept away 
from the ?rst contact independently of the condition of 
the movable contact arm to disable the contact closing, 
and in that said second contact is operatively connected 
to said remotely controllable switching mechanism in 
such a way as to be moved between the operative and 
inoperative position by the latter receiving the remote 
control signal. Thus, the remotely controllable switch 
ing mechanism is operatively connected only to the 
second movable contact and not to the manually opera 
ble switching mechanism including the movable contact 
arm and the manual handle, such that the former mech 
anism will be kept free from being influenced by the 
action of latter mechanism which may be likely to be 
actuated by a consumer not knowing of the remote 
control responsive interruption of a selected load in 
series with the circuit breaker in the event of that inter 
ruption. With this result, the remotely controllable 
switching mechanism can be protected from being in 
?uenced by the accidental actuation of the manually 
operable switching mechanism so that it will not be 
damaged thereby and that it can keep the breaker 
contacts opened or closed in a reliable manner without 
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resorting to any special guard means protecting the 
remotely controllable switching mechanism against the 
above accidental actuation of the manual switching 
mechanism during the remote control signal responsive 
interruption of the breaker. 

Accordingly, it is a primary object of the present 
invention to provide a remotely controllable circuit 
breaker which is reliable in operation and simple in 
construction. 

In preferred embodiments, said remotely controllable 
switching mechanism comprises a polarized electro 
magnet having an armature operatively connected to 
said second contact for movement thereof between its 
operative and inoperative positions. The permanent 
magnet means attracts the armature in the direction of 
moving the second contact to the operative position of 
enabling the contact opening and closing by the manual 
switching mechanism. Upon energization of the electro 
magnet in response to the remote control signal, the 
armature is magnetized to have a magnet ?ux which 
opposes and overpowers the flux emanating the perma 
nent magnet means, so that the armature is operated to 
move the second contact into the inoperative position. 
Thus, with the use of the polarized electromagnet as the 
remotely controllable switching mechanism for contact 
separation, the circuit breaker of the present invention 
can enjoy the bene?t of polarized construction such as 
being operated at a lesser power requirement for remote 
control signal responsive separation of the contacts as 
compared to the general electromagnet construction 
without the permanent magnet, and providing higher 
response sensitivity. 

It is therefore another object of the present invention 
to provide a remotely controllable circuit breaker oper 
able at a lesser power requirement with higher response 
sensitivity. 

In addition, the above polarized electromagnet is 
designed to stably hold the armature and therefor the 
second contact in either or both of its operative and 
inoperative positions, i.e., to have monostable operation 
or bistable operation. In one or more embodiments, the 
monostable operation is given to the polarized electro 
magnet such that the second contact is only stable at 
either of its operative or inoperative position, whereby 
the second contact is attracted upon deenergization of 
the electromagnet toward one of its positions selected 
depending upon an intended use of the circuit breaker. 
in other embodiments, the polarized electromagnet has 
bistable operation to hold the second contact both at the 
operative and inoperative positions upon deenergization 
of the electromagnet so that the second contact is kept 
at its positions without requiring continued energization 
of the electromagnet. 

In the present invention, a novel and useful construc 
tion of the polarized electromagnet is disclosed to be 
effective in obtaining a compact arrangement as well as 
in reducing the leakage of the magnetic flux from the 
permanent magnet to thereby increase operation effi 
ciency. The novel electromagnet construction com 
prises an axially movable armature to be connected to 
the second contact for movement thereof, a winding 
surrounding the armature, ?rst and second U-shaped 
yokes mounted against the opposite sides of the winding 
with the central portion of each yoke in parallel relation 
with the length of the armature, and the permanent 
magnet means disposed between the center portions of 
the ?rst and second yokes to polarize them in opposite 
polarity. The legs of the ?rst yoke are located at posi 
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4 
tions axially outwardly of the armature ends to de?ne 
individual outer pole members, while the legs of the 
second yoke are at positions axially inwardly of the 
outer pole members but outwardly of the ends of the 
winding to de?ne individual inner pole members each 
of which is cooperative with the adjacent outer pole 
member to de?ne an air gap within which the axial end 
of the armature is positioned so that the armature is 
axially movable in response to the excitation of the 
winding under the in?uence of the permanent magnet 
means. With this arrangement, the ?rst and second 
yokes can be spaced laterally by a maximum distance 
within a minimum lateral dimension of the electromag 
net assembly, thereby reducing the leakage or ineffec 
tive magnetic flux of the permanent magnet means act 
ing between the center portions of the yokes while 
centralizing an effective magnetic ?ux between the 
axially aligned outer and inner pole members to assure 
an effective armature operation due to the flux of the 
permanent magnet means. The above electromagnet 
construction is particularly suitable for obtaining abis 
table operation which allows the armature to be locked 
in both positions at each of which the armature has its 
axial ends in proximity to the outer and inner pole mem 
bers to complete the magnetic circuit of the permanent 
magnet flux. 

It is therefore a still further object of the present 
invention to provide a remotely controllable circuit 
breaker in which the remotely controllable switching 
mechanism is made of a polarized electromagnet of 
compact construction and ef?cient electromagnetic 
operation. 
The above remotely controllable switching mecha 

nism can be successfully combined with a manually 
operable switching mechanism of different types, one 
with an over‘center action spring for effecting quick 
break, quick-make contact operations and others with a 
spring-loaded linkage for effecting quick-break, 
delayed-make contact operations. 

In preferred embodiments, the second contact is held 
on a contact carrier which has a ?rst pivot axis for 
rotation thereabout and a second pivot axis connected 
to the output end of the remotely controllable mecha 
nism so that the second contact when actuated by the 
latter moves along an arcuate path about the ?rst axis 
into and out of contacting engagement with the first 
contact on the movable contact arm. This is advanta 
geous in that an optimum travel or separation distance 
of the second contact from the ?rst contact can be ob 
tained with a limited movement of the output end of the 
remotely controllable switching mechanism. 

It is therefore a further object of the present invention 
to provide a remotely controllable circuit breaker in 
which the travel distance of the second contact can be 
set at an optimum value with a limited amount of move 
ment of the output end of the remotely controllable 
switching mechanism selected. 
The present invention further discloses a unique and 

advantageous construction feature of an arc extinguish 
ing chute to be incorporated into the circuit breaker. 
The are chute includes an arc runner which is electri 
cally connected to the second contact and is in a closely 
spaced relation to a contact plate carrying the second 
contact. The contact plate is arranged in generally par 
allel relation to the movable contact arm carrying the 
?rst contact in its closed or ON condition and passes the 
current therethrough toward the contacts in the oppo 
site direction to the current passing in the movable 
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contact arm so as to produce in the vicinity of the 
contact an electromagnet force which acts on a possible 
are drawn between the contacts upon separation 
thereof to transfer one end of the are from the second 
contact to the arc runner. Once this occurs, the arc 
proceeds along the arc runner as the movable contact 
arm moves toward its OFF condition and is ?nally 
guided into a stack of spaced metal plates to be extin 
guished thereat. With this result the are drawn between 
the contacts can be readily transferred from the 
contacts and extended for enhancing the extinction of 
the arc and thus well protecting the contacts against the 
arc, which is therefore a further object of the present 
invention. 
As an additional feature of the present invention, the 

circuit breaker is provided with an indicator which is 
responsive to the remote control signal to provide a 
visual indication of the actuation of the remotely con 
trollable switching mechanism. Thus, a consumer look 
ing at the side of the breaker can readily acknowledge 
the remote control signal responsive circuit opening or 
closing. 
These and other objects and advantageous features of 

the present invention will be more apparent from the 
following detailed description of the preferred embodi 
ments when taken in conjunction with the attached 
drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view, with an end cover removed, of 
a circuit breaker in accordance with a ?rst preferred 
embodiment of the present invention and illustrating an 
ON condition in which its breaker contacts are closed; 
FIG. 2 is a perspective view of a polarized electro 

magnet employed in the above circuit breaker of FIG. 
1; 
FIG. 3 is a side view of the above circuit breaker 

illustrating an OFF condition in which the breaker 
contacts are opened by the manipulation of the handle; 
FIG. 4 is a side view of the above circuit breaker with 

its breaker contacts opened by a trip mechanism actu 
ated in response to overload current conditions; 
FIG. 5 is a side view of the above circuit breaker with 

its breaker contacts opened by the electromagnet ener 
gized in response to a remote control signal; 
FIG. 6 is a side view, partially broken away, of a 

modi?cation of the above ?rst embodiment; 
FIG. 7 is a side view of a circuit breaker in accor 

dance with a second preferred embodiment of the pres 
ent invention; 
FIG. 8 is a side view of a circuit breaker in accor 

dance with a third preferred embodiment of the present 
invention and illustrating 0N condition in which the 
breaker contacts are closed; 

FIG. 9 is an exploded perspective view of the circuit 
breaker of FIG. 8; 

FIG. 10 is an exploded perspective view of a polar 
ized electromagnet employed in the circuit breaker of 
FIG. 8; 
FIG. 11 is a side view of the above circuit breaker 

with its breaker contacts opened by a polarized electro 
magnet energized in response to a remote control signal; 
FIG. 12 is a fragmentary side view of a modi?cation 

of the third embodiment illustrating an ON condition in 
which the breaker contacts are closed; 

FIG. 13 is a fragmentary side view of a modi?cation 
of the third embodiment with the breaker contacts 
opened by the electromagnet; 
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6 
FIG. 14 is a side view of a circuit breaker in accor 

dance with a fourth preferred embodiment of the pres 
ent invention illustrating an ON condition in which the 
breaker contacts are closed; 
FIG. 15 is an exploded perspective view of the circuit 

breaker of FIG. 14; 
FIG. 16 is an exploded perspective view of an elec 

tromagnet employed in the above circuit breaker of 
FIG. 14; 
FIG. 17 is a side view of the above circuit breaker 

illustrating an OFF condition in which the breaker 
contacts are opened by the manipulation of the manual 
handle; 
FIG. 18 is a side view of the above circuit breaker 

with its breaker contact opened by a trip mechanism 
actuated in response to overload current conditions; and 

FIG. 19 is a side view of the above circuit breaker 
with its breaker contacts opened by the electromagnet 
energized in response to a remote control signal. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

First embodiment <FIGS. 1 to 6> 

A remotely controllable circuit breaker according to 
a ?rst preferred embodiment of the present invention 
comprises a housing 1 of electrically insulative material 
in which a manually operable switching mechanism 20 
is provided to manually open and close a single set of 
?rst and second breaker contacts 11 and 12 by manipu 
lation of a manual handle 21 mounted on a handle pivot 
2 of the housing 1 for pivotal movement thereabout. 
The housing 1 includes a side cover (not shown) and is 
separated by a partition rib 3 laterally into two-com 
partments 4 and 5, one for receiving the manually oper 
able switching mechanism 20 and a trip mechanism 30 
which opens the contacts 11 and 12 upon occurrence of 
predetermined overload current conditions and the 
other for receiving a remotely controllable switching 
mechanism 40 which is responsive to a remote control 
signal fed from a location remote from the breaker for 
opening the contacts, such remote control responsive 
contact opening operation overriding the manual 
switching operation to forcibly open the contacts 11 
and 12. 

Said manually operable switching mechanism 20 is of 
conventional arrangement including the manual handle 
21, a movable contact arm 22 carrying the ?rst contact 
11, and an over-center action spring 23 which effects 
the closing and opening of the contacts in quick-make, 
quick-break fashion. The ?rst contact 11 is electrically 
connected through the movable contact arm 22, a braid 
13, and bimetallic strip 31 to a line terminal 14 at one 
end of the housing 1, while the second contact 12 is 
electrically connected through a contact carrier 15 
thereof, braid 16 to a female stab type line terminal 17 at 
the other end of the housing 1. The movable contact 
arm 22 has its upper end in pivotal abutment with the 
lower end of the manual handle 21 to be operatively 
connected thereto so that it is movable in response to 
the manipulation of the manual handle 21 between an 
ON condition where the ?rst contact 11 is in electri 
cally contacting engagement with the second contact 
12, as shown in FIG. 1, and an OFF condition where 
the ?rst contact 11 is away from the second contact 12 
for separation of the contacts, as shown in FIG. 3. The 
over-center action spring extends between the movable 
contact arm 22 and a cradle 24 pivotally supported at its 
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end to a cradle pivot 6 in such a way as to have its line 
of action in the direction of biasing the movable contact 
arm 22 and therefore the first contact 11 carried thereon 
into and out of contacting engagement in an over-center 
manner as the handle 21 is manipulated to be pivoted to 
its counterclockwise-most ON position and clockwise 
most OFF position, respectively. 
Also mounted in the compartment 4 of the housing 1 

is the trip mechanism 30 which is operatively connected 
through the cradle 24 to the above manually operable 
switching mechanism 20 in order to separate the 
contacts 11 and 12 upon the occurrence of overload 
current conditions. The trip mechanism 30 is also of 
conventional arrangement which includes a trip arm 32 
and said bimetallic strip 31 with a magnet 33 fixed at a 
portion thereof. The bimetallic strip 31 is ?xed at it 
upper end to one end of a strap 18 which connects at its 
other end with a wire-gripping screw 19 of said line 
terminal 14. The trip arm 32 extends in generally paral 
lel relation to the bimetallic strip 31 and is pivoted at its 
upper end to a trip axis 7 and is urged by a torsion spring 
34 wound about that axis in a clockwise direction as 
viewed in the ?gures. The lower end portion of the trip 
arm 32 is bent upwardly into a U-shade hook 35 engage 
able with the lower end of the bimetallic strip 31. 
Formed in the trip arm 32 at intermediate portion 
thereof is a latch hole 36 in which a latch end 25 of said 
cradle 24 engages to retain the cradle 24 in position 
against the biasing force of the over-center action spring 
23. Upon occurrence of lesser overload current, the 
bimetallic strip 31 is resistively heated to deflect the 
lower end thereof to the right for engagement with the 
hook 35, thereby causing the trip arm 32 to move in the 
counterclockwise direction so as to unlatch the cradle 
24, with the result of which the cradle 24 is freed to 
rotate under the urgence of the over-center action 
spring 23 into a tripped position as shown in FIG. 4 so 
as to rapidly move the movable contact arm 22 away 
from the second contact 12 with the over-center action 
of the spring 23 for quick-break of the contacts. Said 
magnet 33 ?xed to the bimetallic strip 31 is a U-shaped 
member which surrounds three sides thereof with its 
legs in facing relation to the trip arm 32 such that, when 
more severe overcurrent flows through the breaker or 
the bimetallic strip 31, it is magnetized thereby to attract 
the trip arm 32, unlatching the cradle 24 in the like 
manner into the tripped position for separation of the 
contacts, at which occurrence the manual handle 21 is 
moved to the intermediate position between the ON 
indicating position and OFF indicating position, as 
shown in FIG. 4. Reset of the cradle 24 is made simply 
by pivoting the handle 21 to its clockwise-most or OFF 
position, during which operation a reset lever project 
ing downwardly from the handle 21 pushes a pin 26 on 
the intermediate portion of the cradle 24 to thereby 
move the cradle 24 in the counterclockwise direction as 
the handle 21 rotates to move the movable contact arm 
22 into the off condition, allowing the latch end 25 to 
slide upwardly along the trip arm 32 for latching en 
gagement with the latch hole 36 thereof. In this manner 
the cradle 24 or the manually operable switching mech 
anism 20 is restored to its OFF condition, as shown in 
FIG. 3. 

Said contact carrier 15 on which the second contact 
12 is fixed is operatively connected to the remotely 
controllable switching mechanism 40 so as to be driven 
thereby to move between an operative position where it 
is engageable with the ?rst contact 11 and an inopera 
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8 
tive or disable position where it is no longer engageable 
with the ?rst contact 11 independently of the condition 
of the manually switching mechanism 2|]. The remotely 
controllable switching mechanism 40 is activated in 
response to the remote control signal and is in the form 
of a polarized electromagnet 41 to be energized by such 
remote control signal. In the present embodiment, the 
electromagnet 41 is of monostable type and comprises, 
as best shown in FIG. 2, a winding 42 wound around a 
bobbin 43, an armature 44 extending axially through the 
bobbin 43, a yoke 45 mounted on one side of the bobbin 
43 with flanges 46 and 47 at its both ends extending 
axially outwardly from the axial ends of the bobbin 43, 
the ?ange 46 at the upper end of the bobbin 43 defining 
a ?rst pole end to which the one end of the armature 44 
is pivotally supported and the other ?ange 47 at the 
lower end of the bobbin 43 de?ning a second pole end 
which is spaced laterally from a pole piece 48 projecting 
on the lower end of the bobbin 43. A permanent magnet 
49 is disposed between the second pole end 47 and the 
pole piece 48 for magnetizing them in opposite polarity 
and at the same time interconnecting them in such a 
manner as to leave therebetween a gap into which the 
other end or the free end of the armature 44 extends. It 
is this armature 44 that is connected at its free end to the 
contact carrier 15 of the second contact 12 for move 
ment thereof between the operative position and inoper 
ative position in response to energization and deenergiz 
ation of the electromagnet 41. The armature 44 is stable 
at the position indicated by FIG. 1 where it has its free 
end attracted by the effect of the permanent magnet 49 
to the pole piece 48 so as to complete the magnetic 
circuit of the magnetic flux emanating from permanent 
magnet 49 through the pole piece 48, armature 44, first 
pole end 47, yoke 45, second pole end 47 and returning 
to permanent magnet 49. In the absence of the remote 
control signal, the armature 44 is retained at this stable 
position by the permanent magnet 49, permitting the 
contacts to be selectively closed and opened by the 
operation of said manually operable switching mecha 
nism 20. When the electromagnet 41 is energized re 
sponsive to the control signal of a given polarity, the 
free end of the armature 44 becomes magnetized in the 
same polarity as the pole piece 48 but in the opposite 
polarity to the second pole end 47 to be thereby at 
tracted thereto, thus moving the second contact 12 
away from the ?rst contact 11 into its inoperative posi 
tion, as shown in FIG. 5. At this occurrence, a stopper 
projection 8 integral with said partition rib 3 is in abut 
ting engagement with the movable contact arm 22 to 
prevent it from further rotating in the clockwise direc 
tion, thereby keeping the contact separated against the 
bias of the spring 23. The armature 44 is retained at this 
position while the electromagnet 41 continues to be 
energized and upon deenergization of the electromag 
net 41 it returns to its stable position due to the magnetic 
force of the permanent magnet 49, allowing the second 
contact 12 to resume the operative position. 
An indicator lamp 50, which is viewed through a 

window 9 in the upper wall of the breaker housing 1, is 
inserted in series circuit with the electromagnet 41 so as 
to be turned on when the latter is energized for provid 
ing a visual indication that the second contact 12 is 
forcibly separated away from the first contact 11 in 
response to the remote control signal. This is advanta 
geous in that the user can easily acknowledge the re 
mote control signal responsive operation of separating 
the contacts and is prevented from being confused so as 
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to uselessly manipulate the handle 13 in an attempt to 
restore a selective load connected to the breaker. 
Mounted in the bottom of the breaker housing 1 is an 

arc chute 60 which is composed of a stack of U-shaped 
metal plates 61 slotted to form a passage 62 through 
which the ?rst contact 11 moves from its closed posi 
tion to open position. When an arc is drawn between the 
contacts 11 and 12 upon separation thereof particularly 
due to short-circuit current conditions, it will produce 
in the area between the limbs of each metal plate 61 
magnetic flux which in turn drives the arc downwardly 
into the bottom of the are chute 60, stretching the are 
for rapid extinction thereof. 

It is noted at this time that said contact carrier 15 is 
formed at its end with an elongated conductor plate 52 
which has on the intermediate portion thereof said sec 
ond contact 12 and extends in generally parallel relation 
with the movable contact arm 22 in its ON condition. 
The conductor plate 52 is electrically connected to the 
braid 16 at a portion upwardly of the second contact 12 
so that it flows the current downwardly therethrough 
toward the second contact 12, i.e., in the opposite direc 
tion to the current ?owing upwardly through the mov 
able contact arm 22 from the first contact 11 in contact 
with the second contact 12, with the result of which 
there is developed increased electromagnetic forces 
interacting between the conductor plate 52 and the 
movable contact arm 22 in such a way as to electromag 
netically blow them back in opposite directions upon 
occurrence of short circuit current or overload current 
several times the normal rated current ?owing through 
the contacts. Accordingly, the contacts 11 and 12 can 
be separated by the above electromagnetic blow back 
effect even before the afore-mentioned trip mechanism 
30 is effective to separate the contacts, which effect is 
further enhanced by adopting the above arrangement of 
rendering the contact carrier 15 of the second contact 
12 to be movable independently of the movable contact 
arm 22 of the ?rst contact 11. 

Referring to FIG. 6, a modi?cation of the above 
embodiment is shown which is identical to the above 
embodiment except that the second contact 12 is sup 
ported on a contact carrier 54 by means of a compres 
sion spring 55. The contact carrier 54 having its one end 
connected to the armature 44 is formed at the other end 
with a bracket 56 to which a conductor plate 57 having 
thereon the second contact 12 is slidably connected and 
is urged by the compression spring 55 disposed therebe 
tween in a direction of engaging the second contact 12 
with the ?rst contact 11 in its ON condition, for the 
purpose of providing a suitable contact pressure be 
tween the contacts 11 and 12. The compression spring 
55 also allows the second contact 12 to be retarded to a 
some extent when the second contact 12 is struck by the 
?rst contact 11 at the time of closing the contacts, 
thereby serving to reduce contact bounce. 

Second embodiment <FIG. 7 > 

FIG. 7 shows a second preferred embodiment of the 
present invention which is similar in construction to the 
above ?rst embodiment except that the second contact 
12 is operatively connected to the armature 44 of the 
electromagnet 41 through a contact carrier 65 and con 
necting rod 66. The second contact 12 is ?xed on the 
contact carrier 60 having a ?rst pivot axis 67 by which 
it is pivoted to the breaker housing 1 for rotation about 
the ?rst axis 67. The contact carrier 65 also has a second 
pivot axis 68 to which is pivoted one end of the connect 
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ing rod 66 having the other end connected to the arma 
ture 44 of the electromagnet 41, so that the contact 
carrier 65 is driven by reciprocating armature 44 to 
rotate about the ?rst pivot axis 67 for movement of the 
second contact 12 between said operative and inopera 
tive positions in response to the deenergization and 
energization of the electromagnet 41. With this contact 
carrier 65 pivotally supported to the housing 1, an opti 
mum travel or separation distance of the second contact 
12 can be obtained with the limited stroke of the arma 
ture 44 of the electromagnet 41. 

In this embodiment, there is further disclosed a novel 
and advantageous feature of an arc chute 70 which is 
mounted in the bottom of the breaker housing 1 at a 
location spaced laterally from the second contact 12 but 
adjacent the ?rst contact 11 in its fully opened condition 
and which has an added effect to that of the arc chute 60 
employed in the ?rst embodiment. The are chute 70 in 
the present embodiment comprises a stack of metal 
plates 71 arranged vertically in face-to-face relation, the 
?rst plate of which is in closer relation to the first 
contact 11 in its fully opened condition and the last plate 
of which extends along the inner bottom of the housing 
1 past the second contact 12 to de?ne an arc runner 73, 
said are runner 73 terminating at its end portion out 
wardly of the housing 1 to form thereat said line termi 
na] 17 with a complementary clip 10 to be electrically 
charged. The metal plates 71 except the arc runner 73 
are U-shaped plates slotted to form a passage 72 for the 
?rst contact 11 as it is moves between the ON and OFF 
conditions. The arc runner 73 is spaced from said 
contact carrier 65 with a small gap formed therebe 
tween at a portion midway of the arc runner 73 but is 
electrically connected to the contact carrier 65 by the 
braid 16 at a point offset toward the line terminal 17 
from the portion confronting the contact carrier 65 so as 
to provide a current path from the line terminal 17 to 

y the second contact 12. The contact carrier 65 is formed 
with a conductor plate 69 on which the second contact 
12 is held and which extends substantially in parallel 
relation to the movable contact arm 22 in its closed 
position. The conductor plate 69 is electrically con 
nected to the braid 16 at a point upwardly of the second 
contact 12 so that, as in the like manner discussed with 
reference to the ?rst embodiment, the current will ?ow 
through the conductor plate 69 in the opposite direction 
to the current ?owing through the movable contact arm 
22 so as to produce like electromagnetic force which, in 
addition to promoting the contact separation upon oc 
currence of short circuit current, drives the are drawn 
between the contacts 11 and 12 downwardly toward the 
arc runner 73 in response to such short circuit current 
condition. Whereby the one end of the arc jumps over 
the gap to be transferred from the lower end of the 
conductor plate 69 to the arc runner 73 and proceeds 
therealong toward the stacks of the metal plates 71 as 
the ?rst contact 11 moves to its fully open position, 
during which process the arc is drawn deeply into the 
slot of each U-shaped metal plate 71 for rapid extinction 
of the arc. With this arrangement, the arc can be imme 
diately transferred from the second contact 12 to the arc 
runner 73 to effectively avoid pitting of that contact, in 
addition to being elongated or stretched for facilitating 
the extinction of the arc. Arcing gases will flow out 
wardly of the breaker through a vent 74 formed at the 
lower side of the breaker housing 1 adjacent the arc 
chute 70. 
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Third embodiment <FIGS. 8 to 11> 

Referring to FIG. 8, there is shown a third preferred 
embodiment of the present invention which is similar in 
construction to the ?rst and second embodiments ex 
cept for the construction of the remotely controllable 
switching mechanism 40. The manually operable 
switching mechanism 20 is identical to the ?rst embodi 
ment and therefore is not described in detail so as to 
avoid duplication of the explanation, while like numer 
als are employed to designate like parts in the drawings. 
The remotely controllable switching mechanism 40 is in 
the form of a polarized electromagnet 81 of monostable 
operation which, as best shown in FIG. 10, comprises a 
winding 82 wound around a bobbin83, an axially mov 
able armature 84 extending axially through the bobbin 
83 and connected at its one end to a contact carrier 100 
of the second contact 12, ?rst and second yokes 86 and 
87 mounted against the opposite sides of the winding 82, 
and a pair of permanent magnets 88 interposed between 
the yokes 86 and 87 for magnetizing the same in the 
opposite polarity. The ?rst and second yokes 86 and 87, 
each being of U-shaped con?guration with a pair of 
parallel legs connected by a bight or center portion, are 
assembled into the electromagnet 81 in such a way that 
the legs of the ?rst yoke 86 extends over the longitudi 
nal ends of armature 84 at positions axially outwardly of 
the axial ends thereof to de?ne respective outer pole 
members 90 and the legs of the second yoke 87 extends 
over the ends of the winding 82 at positions axially 
inwardly of the adjacent outer pole members 90 to 
de?ne respective inner pole members 91. The inner pole 
members 91 are each cooperative with the adjacent 
outer pole members 90 to form therebetween air gaps 
within each of which a pole plate 92 at either end of the 
armature 84 is received so that the armature 84 is axially 
movable upon energization of deenergization of the 
electromagnet 81 between two positions at each of 
which the one of the pole plates 92 is in abutting en 
gagement with the adjacent outer pole member 90. 
Formed integrally on either end of the bobbin 83 is a 
channel member 93 which receives on the top of its 
sidewalls each of the legs or outer pole members 98 of 
the ?rst yoke 86 to retain it in position and receives on 
its bottom wall each of said legs or inner pole members 
91 of the second yoke 87 to retain it in position. 

Said permanent magnets 88 are interposed between 
the center portions of the ?rst and second yokes 86 and 
87 to be secured thereto. Thus, the ?rst and second 
yokes 86 and 87 are spaced in a direction perpendicular 
to the axis of the armature 84 by a maximum distance 
within the width dimension of the electromagnet 81. In 
other words, the adjacent pairs of inner and outer pole 
members 90 and 91 can be axially aligned at a vertical 
distance much shorter than the lateral distance between 
the ?rst and second yokes 86 and 87, so that the perma 
nent magnets 88 can have their flux concentrated to act 
over each of the vertical gaps between the outer pole 
member 90 and the inner pole member 91 without caus 
ing substantial leakage thereof acting laterally between 
the center portions of the ?rst and second yokes 86 and 
87. Consequently, the electromagnet 81 of the above 
construction can be efficiently operated at a lesser 
power requirement by elimination of ineffective ?ux 
leakage of the permanent magnets 88 and at the same 
time being made compact in size. 
One of the inner pole members 91 is dimensioned to 

be considerably shorter than the other so that the 
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shorter inner pole member 91 is not effective for attract 
ing the adjacent pole plate 92 of the armature 84 to 
retain the armature 84 in position upon deenergization 
of the electromagnet 81, whereby the electromagnet 81 
is rendered to have monostable operation which allows 
the armature 84 to be stable only at the position of FIG. 
8, where the armature 83 has its upper pole plate 92 in 
abutting engagement with the adjacent outer pole mem 
ber 90 and at the same time has its lower pole plate 92 
in proximity to the adjacent inner pole member 91 of 
longer dimension for completing the magnetic circuit of 
the magnetic flux of the permanent magnets 88. Project 
ing downwardly from the lower end of the armature 84 
is a stud 94 which is connected through a connecting 
rod 95 to said contact carrier 100 so as to retain the 
second contact 12 on the contact carrier 100 in the 
operative position, as shown in FIG. 8, allowing the 
contact closing and opening when the armature 84 is in 
the stable position or under a deenergized condition. 
When the electromagnet 81 is energized by a remote 
control signal of a given polarity, the armature 84 is 
driven to move axially downwardly so as to actuate the 
second contact 12 into the inoperative position, as 
shown in FIG. 11, where the second contact 12 is 
moved away from the ?rst contact 11 to disable the 
contact closing independently of the position of the ?rst 
contact 11. The above inoperative position is the unsta 
ble position so that upon deenergization of the electro 
magnet 81 the second contact 12 returned to the opera 
tive position of FIG. 8. 
As in the like manner in the second embodiment of 

FIG. 7, the contact carrier 100 of the second contact 12 
is pivotally supported at a ?rst pivot axis 101 to the 
breaker housing 1 and is pivotally connected at a second 
pivot axis 102 to the connecting rod 95 leading to the 
armature 84 so that contact carrier 100 is driven to 
rotate about ?rst pivot axis 101 for moving the second 
contact 12 between the operative and inoperative posi 
tions upon deenergization and energization of the elec 
tromagnet 81. In this embodiment, the contact carrier 
100 is further provided with a slidable contact plate 103 
on which the second contact 12 is ?xed and which is 
connected to contact carrier 100 through the like com 
pression spring 104 as in the modi?cation of the ?rst 
embodiment, which spring 104 being introduced for the 
same purposes of the above modification and seated in 
the recess of contact carrier 100. 

In addition, the present embodiment also includes like 
are chute 70 of the same construction and operational 
feature as in the second embodiment. 
FIGS. 12 and 13 show a modi?cation of the above 

third embodiment which is identical to the third em 
bodiment except that the electromagnet 81’ is designed 
to have the armature 84 stable only when retaining the 
second contact 12 in its inoperative position, which is in 
direct contrast to the electromagnet 81 of the third 
embodiment where the armature 84 is stable when re 
taining the second contact 12 at its operative position. 
To this end, one of the inner pole members 91 at the 
lower end of the winding 82 is made shorter than the 
other inner pole member 92 such that the lower pole 
plate 92 of the armature 84 will not be kept attracted 
upwardly to the adjacent shorter inner pole member 91 
after the deenergization of the electromagnet 81‘ and 
instead it is attracted to the adjacent outer pole plate 98 
for retaining the second contact 12 at its inoperative 
position, as shown in FIG. 13. This lasts until the elec 
tromagnet 81' is again energized to move the armature 










