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ABSTRACT OF THE DISCLOSURE

A pair of movable contact rods are disposed in parallel
relationship at their closed positions and an insulating
reset element is movably disposed on those sides of the
contact rods remote from the respective contacts. The
occurrence of a shortcircuit current generates an electro-
magnetic repulsion between the contact rods to rotate
them in the opposite directions, Then an overcurrent re-
sponsive trip mechanism actuates an operating mechanism
for switching one of the contact rods between its closed
and normally open positions to put the one contact rod in
its normally open position. Simultaneously a pivotable
holder for holding the one contact rod strikes against the
reset element to return the other contact rod to its closed
position ready for the succeeding closing operation.

The invention relates to improvements in a circuit in-
terrupter of the type wherein upon the occurrence of a
shortcircuit current, an electromagnetic repulsion gen-
erated between a pair of movable contact rods is utilized
to early separate them from each other thereby to decrease
an interruption time as well as giving the current limiting
effect.

For circuit interrupters of the type utilizing such an
electromagnetic repulsion to rotate a pair of movable con-
tact rods in the opposite directions, it is necessary to bring
the contact rods thus rotated into their normally open
positions to which they can be put by the operation of
the associated operating or overcurrent responsive trip
mechanism for the purpose of being ready for the suc-
ceeding closing operation

AccordmOIy it is an object of the invention to provide
a circuit interrupter of the type wherein upon the occur-
rence of a shortcircuit current an electromagnetic re-
pulsion generated between a pair of movable contact rods
to rotate them in the opposite directions, including im-
proved means for effectively bringing the contact rods thus
rotated into their normally open or tripped positions.

According to the invention, there is provided a circuit
interrupter comprising a pair of movable contact rods
disposed in substantially parallel relationship in the closed
position of the interrupter, each of the contact rods being
provided at one end with a contact and pivotably mounted
at the other end on a pivot pin, spring means individual
to each contact rod to normally apply a contact pressure
to the association contact, an operating mechanism for
switching one of the movable contact rods between its
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closed and open positions, the other contact rod having
only the contacting function, thermally and electromag-
netically responsive trip means operatively coupled to the
operating mechanism, and a flow of extraordinarily ex-
cessive current through the interrupter generating an
electromagnetic repulsion on the pair of movable contact
rods to rotate the movable contact rods in the opposite
directions independently of the trip means thereby to in-
terrupt the current, said contact rods being held in their
open positions through reversal of a force of each spring
means, characterized in that slightly after the contact
rods have been separated from each other the trip means
perform the tripping operation to cause the constrained
state of the operating mechanism to collapse thereby to
automatically bring the pair of contact rods into their
positions identical to the normally open positions in which
the rods are put through the operation of the trip means.

Preferably the one movable contact rod may be pivot-
ably mounted to a pivotable holder and a reset element
of electrically insulating material is movably disposed in
slightly spaced relationship between the holder and the
other contact rod on those sides thereof remote from the
respective contacts. As the constrained state of the operat-
ing mechanism collapses due to the operation of the trip
means the hold is rotated to push the reset element against
the other contact rod to bring it in its tripped position, as
well as bringing the one of the contact rods its tripped
position.

The invention will become more readily apparent from
the following detailed description taken in conjunction
with the accompanymg drawings in which:

FIGURE 1 is an elevational sectional view of a circuit
interrupter in its closed position embodying the principles
of the 1nvent10n,

FIGURE 2 is a fragmental side elevational view il-
lustrating the process of moving a pair of movable con-
tact rods from their closed positions to their open posi-
tions by the action of an electromagnetic repulsion
generated between the contact rods due to the occurrence
of a shortcircuit current;

FIGURE 3 is a fragmental side elevational view of the
movable contact rods after having been fully opened to
interrupt a shortcircuit current;

FIGURE 4 is a view similar to FIGURE 3 but illustrat-
ing a pair of movable contact rods in their tripped posi-
tions;

FIGURE 5 is a fragmental perspective view of one of
the movable contact rods shown in FIGURES 1 to 4 in-
clusive; and

FIGURE 6 is a plan view of a reset element con-
structed in accordance with the principles of the inven-
tion.

While the invention is applicable to current interrupters
having any desired number of poles it will now be de-
scribed in conjunction with a three pole circuit interrupter
with a construction for the central pole thereof illustrated.

Referring now to the drawings and FIGURE 1 in
particular it is seen that an arrangement illustrated com-
prises a housing open at one end or the upper end as
viewed in the same FIGURE 1, a cover member 12
detachably secured to the housing 10 at the open end,
and a pair of movable contact rods 14 and 16 disposed in
opposite relationship within the housing 10. The housing
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and cover member 10 and 12 respectively are moulding of
any suitable, electrically insulating material and both the
contact rods 14 and 16 are composed of any suitable,
electrically conductive material. The first and second con-
tact rods 14 and 16 respectively are provided at one end
with a pair of contacts 18 and 20 respectively. When in
their closed positions, as shown in FIGURE 1, the con-
tact rods 14 and 16 are positioned in substantially paral-
lel relationship.

The first or upper contact rod 14 is pivotably mounted
by a pin 22 to a contact holder 24 which is, in turn,
pivotably mounted on a pivot pin 26 supported to a fixture
block generally designated by the reference numeral 28.
The contact holder 24 has fixed at its upper end a con-
necting rod 30 of any suitable, electrically insulating
material to which the contact holders for the outer poles
(not shown) are connected. The first contact rod 14 is
adopted to be movable between its closed and normally
open positions by an operating mechanism which will be
described hereinafter.

The first contact rod 14 includes a pair of parallel con-
tact springs 32 having one end anchored to a spring shoe
34 loosely engaging a pin 36 secured to the contact rod
14 at a position located to the left of the pin 22 as viewed
in FIGURE 1 and the other ends anchored to a spring shoe
38 loosely engaging a pin 40 secured to the contact
holder 24 at a position located to the right of the said
pin 22 as viewed in FIGURE 1. With the interrupter put
in its closed position, the contact springs 32 serve nor-
mally to exert on the first or upper contact 18 a contact
pressure under which the contact 18 is maintained in con-
tact with the mating contact 20. However, upon the oc-
currence of a shortcircuit current flowing though the cir-
cuit interrupter to generate an electromagnetic repulsion
between the first contact rod 14 and the second contact
rod 16 substantially parallel to the upper rod, the contact
springs 32 are adapted to move its line of action above the
pin 22 to trigger the first contact rod 14 to its open posi-
tion independently of an operating mechanism therefor
and maintain it in this open position.

As shown in FIGURE 1, a stopper 284 is rigidly secured
to a fixture block 28 to determine the open position of
the first contact rod 14. It is to be noted that the stopper
284 is operatively associated only with that the pole of the
circuit interrupter including the fixture block, in the il-
lustrated example, with the central pole of the three pole
interrupter, while for each of the other poles a protru-
sion 12a is disposed on the internal wall surface of the
cover member 12 at its position where all the first contact

rods, such as 14 are substantially aligned with each other |

in their open positions. Further, in order to prevent an
excessive rotation of the first contact rod 14 about the
axis of the pin 22 in the conuterclockwise direction as
viewed in FIGURE 1, by the action of the contact springs
32, the contract holder 24 is provided at one and near to
the associated contact with an abutment 22a opposite to
the pin 36 and the contact holder 24 is also provided at
the other end with an overhang 245 for the purpose as
will be apparent hereinafter.

The second or lower contact rod 16 is pivotably
mounted to a support block 42 by a pivot pin 44 and has
a pair of reversing levers 46 disposed in spaced, parallel
relationship on both sides thereof. The support block 42
is rigidly secured to the bottom surface of the housing
10. The reversing levers 46 each are pivotably supported
at one end near to the contact 20 on a pivot pin 48 dis-
posed on the support block 42 and are provided on the
middle portion with an L-shaped slot 50. The other ends
of the reversing levers 46 are connected together by a
pin 52 and a pair of spring shoes 54 loosely engage the
pin 52 at both ends (see FIGURE 5). A pin 56 extends
through the middle portion of the lower contact rod 16
against movement and has secured at both ends a pair of
spring shoes 58 to which a pair of contact springs 60 are
anchored respectively. The contact springs 60 have the
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other ends anchored to the spring shoes 54. To drive the
reversing levers 46, the second contact rod 16 further
comprises a driving pin 62 movably inserted into the slots
50 on the reversing levers 46.

Like the first contact rod 14, the second contact rod 16
is operatively associated with a stopper 64 disposed on
the support block 42 thereby to prevent an excessive
rotation of the second contact rod 16 about the axis of
the pin 44 in the clockwise direction as viewed in FIG-
URE 1.

The second contact rod 16 is electrically connected
through a flexible electrically conductor 66 to an elec-
trical conductor 68 adapted to be electrically connected
to a source of electrical power (not shown). The first
contact rod 14 is electrically connected through a flexible
conductor 70, and a conductor 72 to an intermediate
terminal 74 screw-threaded to the housing 10.

With the second contact rod 16 put in its closed posi-
tion as shown in FIGURE 1, a straight line passing
through both anchoring points where each contact spring
60 is anchored to the respective spring shoes 54 and 58
passes above the axis of the pivot pin 44 for the second
contact rod 16 whereby the contact springs 60. tend to
rotate the second contact rod 16 about the axis of the
pivot pin 44 in the clockwise direction as viewed in FIG-
URE 1 thereby to maintain that rod under a predeter-
mined pressure under which the second or lower contact
20 is in engagement with the first or upper contact 18.
The said straight line also passes above the axis of the
pivot pins 48 for the reversing levers 46 the latter tend
to rotate about the axis of the pin 48 in the counterclock-
wise direction as viewed in FIGURE 1. Thus the first
and second contact rods 14 and 16 respectively are firmly
maintained in their closed position when the pivot pin 44
is in engagement with the lowest portion of the L-shaped
slot 50 formed on the middle portion of each reversing
lever 46.

In summary, the second contact rod 16 tends to be
normally rotated about its axis of rotation to have ex-
erted thereon a predetermined contact pressure with re-
spect to the first contact rod 14 by the action of the con-
tact springs 60, However, upon the occurrence of a short-
circuit current flowing through the circuit interrupter to
generate an electromagnetic repulsion between the second
contact rod 16 and the first contact rod 14 disposed in
substantially paralle] thereto, the second contact rod is
permitted to be rotated about its axis of rotation in the
counterclockwise direction as viewed in FIGURE 1 by
the action of the said electromagnetic repulsion until it
abuts against the stopper 64.

An H-shaped reset element 76 of any suitable elec-
trically insulating material (see FIGURE 6) is disposed
between the overhang 24b of the contact holder 24 and
the adjacent end of the second contact rod 16 for the
purpose as will be apparent hereinafter. More specifically,
the support block 42 has an extension 42a obliquely and
upwardly directed from the righthand edge (as viewed
in FIGURE 1) toward the overhang 24b of the contact
holder 24 and forming a narrow guide passageway 78
with a ramp surface 10a disposed in parallel to the ex-
tension 42q of the housing 10. Then the reset element 76
is slidably disposed within the tilted guide passageway 78
in such a manner that a pair of leg portions on one side
or the upper side (as viewed in FIGURE 1) of the H
forming a recess 76a are disposed adjacent the overhang
24b on the end of the contact holder 24 while a pair of
leg portions on the other side of the H forming recess 765
have interposed therebetween that end of the second
contact rod 16. It is noted that the reset element is not
physically connected to both the contact holder and the
second contact rod.

In order to move the upper contact rod 14 between
its closed and normally open or tripped positions and
vice versa, the circuit interrupter includes an operating
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mechanism generally designated by the reference nu-
meral 80. The operating mechanism 80 comprises an
operating handle 82 movably projecting from the cover
member 12, a switching lever 84 secured at one end to
the operating handle 82 and pivotably mounted at the
other end on a stationary pin 86 secured to the fixture
block 28, and a pair of toggle link members 88 and 90
articulated by a toggle pin 92. The mechanism further
comprises a pair of tension springs 94 spanned between a
spring shoe 84a disposed at that end of the switching
lever 84 integrally connected to the operating handle 82
and a spring shoe 92a loosely engaging the toggle pin 92.
Thus it will be appreciated that the link members 88 and
90, the toggle pin 92 and the springs 94 from a toggle
linkage of the well known construction.

The operating mechanism 80 is operatively coupled
to a trip mechanism of the conventional design generally
designated by the reference numeral 95. More specifically
the link member 90 engages at 96 to a trip lever 98 pivot-
ably mounted at one end on a stationary pin 100 se-
cured to the fixture block 28 and engaging at the other
end a primary hook 102. Then the primary hook 102 en-
gages a secondary hook 104 extending in a casing 106 of
any suitable electrically insulating material,

Disposed within the casing 106 is an overcurrent re-
sponsive trip mechanism generally designated by the
reference numeral 105. The mechanism element com-
prises a bimetallic element 108 adapted to be heated with
an excessive current flowing through a main conductor
110 electrically connected to the intermediate terminal 74
and an instantaneously tripping electromagnet assembly
112 inductively coupled to the conductor 110. The con-
ductor 110 is adapted to be electrically connected to a
load (not shown). The remaining components within the
casing 106 will be described in conjunction with the de-
scription of the operation of the circuit interrupter.

The operation of the arrangement illustrated in FIG-
URE 1 will now be described.

If the circuit interrupter is desired to be manually
moved from its closed position as illustrated in FIGURE
1 to its tripped or normally open position, the operating
handle 82 can be thrown to the “OFF” side or in the
righthand direction as viewed in FIGURE 1 to cause the
constrained state of the two toggle link members 88 and
90 to collapse thereby to permit the pivot pin 22 con-
necting the first contact rod 14 to the holder 24 to be
raised. This causes the first contact 18 to be rotated about
the axis of the pin 26 in the clockwise direction as viewed
in FIGURE 1 to be separated from the second contact
20 until the interrupter reaches its “OFF” position. The
term “clockwise or counter clockwise direction” used
hereinafter means one as viewed in the associated figure.

The circuit interrupter thus open can be again closed
by throwing the operating handle 82 to the “ON” side
or reversely from the turning-OFF operation.

It is now assumed that a normal overcurrent flows
through the interrupter in its closed position. Under
these assumed conditions, that current flows through the
conductor 110 to heat it whereby the bimetallic element
108 is deflect to push against a trip adjusting screw 114
facing the same. This causes a trip shaft 116 to be ro-
tated in the clockwise direction to disengage the catch
118 secured to the trip shaft 116 from the secondary
hook 104 followed by clockwise rotational movement of
the secondary and primary hooks 104 and 102. This
causes the primary hook 102 to disengage the trip lever
98. Therefore the comstrained state of the two toggle
link members 88 and 90 collapses to permit the contact
holder member 24 to be rotated about the axis of the pin
26 in the clockwise direction. This rotation of the holder
24 is accompanied by rotational movement of the first
contact rod 14 in the same direction as the holder where-
by the contact 18 is moved away from the contact 20
resulting in an interruption of the associated circuit.
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If an overcurrent having a magnitude equal to 5 to 10
times the rating current for the interrupter flows through
the latter, the electromagnetic assembly 112 is operated
to cause the associated trip rod 120 to rotate the trip
shaft 116 in the clockwise direction. Therefore the process
as above described is repeated to interrupt the associated
circuit.

In the operation of manually opening the interrupter
or of tripping it in response to the bimetallic element or
the electromagnet assembly as above described it is noted
that the contact springs 60 permit the second contact
rod 16 only to follow the first contact rod 14 by a very
short angular distance sufficient to engage the other end
of the contact rod 16 with the associated stopper 64.
Therefore the second contact rod 16 will remain in its
position substantially identical to that illustrated in FIG-
URE 1.

It is now assumed that an extraordinarily high current
such as a shortcircuit current flows the circuit interrupter.
Under these assumed conditions it will be appreciated that
such a current flows through the first and second contact
rods 14 and 16 disposed in substantially parallel relation-
ship, in the opposite directions as shown at the arrows in
FIGURE 1 to generate a strong electromagnetic repulsion
between both rods. This causes the contact rods 14 and 16
to be instantancously and simultaneously rotated in the
opposite directions resulting in an interruption of the
shortcircuit current. It is to be noted that this interrupting
operation is performed independently of the overcurrent
responsive trip mechanism 105. In other words, the holder
24 for holding the first contact rod 14 is maintained in
its closed position by means of the operating mechanism
80 whereas the first contact rod 14 is rotated about the
axis of the pin 22 in the clockwise direction by the action
of the electromagnetic repulsion until the line of action
of the contact springs 32 passes upwardly through the pin
22 whereupon its force is reversed in direction. This per-
mits the first contact rod 14 to be rotated and maintained
in its open position as shown in FIGURE 3 where the
rod abuts at one end against the stopper 12q. Simulta-
neously with the initiation of rotation of the first contact
rod 14 as above described, the second contact rod 16 also
begins to be rotated about the axis of the pin 44 in the
opposite or counterclockwise direction by the action of
the electromagnetic repulsion as shown in FIGURE 2.
During this rotational movement of the second contact
rod 16, the axis of the spring pin 56 has been moved
from a position A to B as shown in FIGURE 2 where-
upon the contact spring 69 has the line of action coincid-
ing with a line passing through the position B and A’ of
the axis of the spring pins 56 and 48. At the instant that
line of the action of the spring 60 has passed downward-
ly through the axis of the pin 48 for the reversing lever
46 the reversing levers 46 tend to begin to be rotated
about the axis of the pin 48 in the clockwise direction.
However, a friction around the pin 48 is effective for still
holding the spring pin 52 at the position A’.

As the second contact rod 16 is further rotated, the
axis of the spring pin 56 reaches a position C whereupon
the driving pin 62 secured to the second contact rod 16 to
drive the reversing levers 46 abuts against the lower edge
of the L-shaped slots 50 on the levers to depress them in
the clockwise direction. A further rotation of the second
contact rod 16 causes the reversing levers 46 to begin to
be abruptly rotated in the clockwise direction. As the
spring pin 52 for the reversing lever 46 approaches a posi-
tion D’ as shown in FIGURE 3 from the position A’ the
line of action of the contact spring 60 rapidly becomes
close to the pivot pin 44 for the second contact rod 16
thereby to rapidly decrease the clockwise torque on that
contact rod 16 due to the springs 60. This is very effec-
tive for decreasing a force opposing the electromagnetic
repulsion exerted on the first and second contact rods.

Then the spring pin 56 for the second contact rod 16
passes through a position G (see FIGURE 3) to a posi-
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tion D while the line of action of the contact spring 60 is
moved below the pin 44. Therefore the contact spring 60
exerts on the second contact rod 16 a force tending to ro-
tate it in the counterclockwise direction which force then
cooperates with the electromagnetic repulsion as previous-
ly described to rapidly move the second contact rod 16 to
its position as illustrated in FIGURE 3 resulting in an in-
terruption of the associated circuit.

On the other hand, the spring pin 56 is moved from a
position H to a position G as shown in FIGURE 3 while
its line of action is moved below the pin 48 whereby the
reversing levers 46 are rotated in the clockwise direction
about the axis of the pin 48 until it stops at its position as
illustrated in the same figure at which the pin 44 engages
the upper edge of the L-shaped slot 50 on each lever 46.

After the first and second contact rods have performed
an automatic interruption operation in the manner as
above described, the overcurrent responsive trip mech-
anism 105 is adapted to be operated with a very small
time delay.

As previously described, the operation of the overcur-
rent responsive trip mechanism 105 is accompanied by
collapse of the constrained state of the operating mech-
anism 80 to cause the toggle link members 88 and 90 to
raise the pin 22. This permits the holder 24 to rotate about
the axis of the pin 26 in the clockwise direction (FIG-
URE 1). At the same time the first contact rod 14 is ro-
tated in the counterclockwise direction about that point
thereon contacting with the stopper 28 or the protrusion
12a as the case may be. During this rotational movement,
the line of action of the contact spring 32 passes down-
wardly through the pin 22 after which the first contact
rod 14 is downwardly rotated about the axis of the pin 22
and with respect to the holder 24 until the rod returns to
its normally open or tripped position as shown in FIG-
URE 4,

The clockwise rotational movement of the holder 24
about the axis of the pin 26 due to the operation of the
toggle link members 88 and 90 is also accompanied by
the overhang or striker 24b on the other end thereof
striking against an adjacent end 16a of the second con-
tact rod 16 through the reset element 76. This causes the
second contact rod 16 to be rotated about the axis of the
pin 44 in the clockwise direction thereby to move the
spring pin 56 for the second contact rod from the posi-
tion D (see FIGURE 3) past a position H whereupon
the line of action of the contact springs 60 passes through
the axis of the pin 44 to cause the springs 6§ to reversely
exert its force on the second contact rod 16. This per-
mits the second contact rod 16 to return to its position as
illustrated in FIGURE 4 which position coincides with
its closed position.

During this returning movement of the second contact
rod 16, the spring pin 56 reaches the position H (see
FIGURE 4) to pass the line of action of the springs 60
through the axis of the pin 48. Substantially simultane-
ously with this passage, the driving pin 62 abuts against
the upper edge of the L-shaped slots 50 to raise the re-
versing levers 46. This causes the reversing levers 46 to
rotate in the counterclockwise direction thereby to return
the spring pin 52 to a position A’ to bring the line of
action of the springs 60 on the line A—A’ until the second
contact rod 116 is stopped in its tripped position as illus-
trated in FIGURE 4.

Therefore the succeeding closing operation can be per-
formed in the conventional manner. Namely the operat-
ing handle 82 can be manually thrown to the “OFF” side
to reset the interrupter. Then the handle 82 will be manu-
ally brought into the “ON” position to perform the clos-
ing operation.

From the foregoing it will be appreciated that while
the present interrupter is of the one point interruption
type the first and second contact rods can be separated
from each other by a distance larger than the normal
separating distance therebetween upon the occurrence of
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an extraordinarily excessive current such as a shortcircuit
current. This establishes a sufficient interruption distance
to improve the current limiting effect as in the two point
interruption type of circuit interrupters. In addition, after
the current limiting effect has been exhibited, the first and
second contact rods are automatically and substantially
simultaneously brought into their normally open or
tripped positions, whereby the circuit interrupter is ready
for the succeeding closing operation. This contributes to
great improvements in performances of the circuit inter-
rupters utilizing an electromagnetic repulsion.

That end 24b of the holder 24 remote from the contact
18 overhangs the reset element 76 to impart to the latter
a stroke sufficient to return the second contact rod 16 to
its closed position. Also the reset element 76 is held sepa~
rated from the contact rods 14 and 16 and/or holder 24
so as to effectively utilize an impulse due to the trip
operation to return the second contact rod to its closed
position and still be protected from damaging due to such
an impulse. On the contrary, the conventional type of
circuit interrupter having a reset element physically con-
nected between a first contact rod or its holder and a
second contact rod was disadvantageous in that any im-
pulse due to a trip operation could damage the connection
of the reset element and either of the contact rod or its
holder as well as complicating the assembling operation.

In order to smoothly and efficiently operate the reset
element, the striker 24b and the struck surface of the
second moved contact rod 16 are required to be disposed
substantially normally to the plane of the reset element
76. With the reset element disposed obliquely to the gen-
eral bottom surface of the housing, the guide passage-
way for the reset element must be formed in a compli-
cated manner because the direction of the passageway
does not coincide with the standard direction in which
the resulting part is removed.

According to the invention, however, the reset element
76 is slidably held within the guide passageway 78 con-
fined by the tilted wall surface 10z of the housing 10 and
the extension 42¢ bent from the support block 42 thereby
to be separated from the contact rods and the holder.
Therefore the assembling operation is easily performed
and the molding process is simplified. Also one wall of
the passageway is composed of the extension of the sup-
port block 42 resulting in a small sized circuit interrupter.

Further it will be understood that the second contact
rod 16 is given a moment of force equal to the product
of a force f provided by the contact springs 60, multi-
plied by a length of a perpendicular ! drawn from the
axis of the rotation 44 to the line of action of the con-
tact springs 60. By properly selecting the magnitudes of
both the force # and the perpendicular I, the contact rod
has applied thereto the requested contact pressure. As
shown in FIGURE 2, an electromagnetic repulsion causes
rotational movement of the second contact rod 16 to
transfer the line of action of the springs 60 from line
A—A’ to B-B’. This prevents the reversing levers 46 from
being given the moment of force provided by the con-
tact springs 60. Under these circumstances, a force neces-
sary to start the reversing levers 46 need only be friction
around the spring pin 48. In other words, the electro-
magnetic repulsion exerted on the second contact rod 16
has only a very small portion necessary to rotate the re-
versing levers 46.

Upon the line of action of the contact springs 60 co-
inciding with line C-A’, the reversing levers 46 begin to
be rotated about the axis of the pin 48 in the clockwise
direction to move the spring shoes 54 toward the posi-
tion D’. This causes arapid decrease in the perpendicular
! drawn from the axis of rotation 44 to the line of action
of the springs 60. Therefore the contact pressure on the
second contact rod 16 serving as a moment of rotation
in the clockwise direction also rapidly decreases with the
result that the second contact rod 16 is easily moved to
its open position.
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Accordingly, rotational movement of the second contact
rod 16 due to the corresponding electromagnetic repulsion
is accompanied by the force of the spring 60 for the levers
46 being reversely directed. This causes rotational move-
ment of the reversing levers 46 to displace the spring pin
52 from the position A’ to the position D’. Therefore as
the second contact rod 16 is rotated to pass the line of
action of the contact springs 60 through line C-A’ a
force exerted in the clockwise direction on the contact rod
16 by the springs is suddenly reversed in direction with
the result that the contact rod 16 is stably maintained in
its open position. Thus a sufficient contact pressure is
applied to the second contact rod 16 in the normal con-
tact state and also electromagnetic repulsion exerted on
the same rod can be effectively utilized to perform an
opening operation. :

If a position A’ anchoring a contact spring is fixed as
in the conventional type of circuit interrupters the force
of the contact springs 60 begins to be reversed in direc-
tion when the spring pin 56 reaches a position E’ as shown
in FIGURE 4. Therefore, in order to ensure that such
a force is reversed in direction, the second confact rod
16 should be rotated to a position E and the moment of
force by the springs for the contact rod operating during
the electromagnetic repulsion is difficult to attenuate. Also
the angle through which the second contact rod can be
rotated is required to be large. This causes an increase
in depth of the housing 10 and hence in outside the dimen-
sion thereof.

Further if the contact spring 60 has one point ini-
tially fixed at the point D’ shown in FIGURE 3, the
same has the line of action coinciding with the line A~D’,
this causes a decrease in the length of the perpendicu-
lar e drawn from the axis of rotation 44 to the said line
of action with the result that a sufficient moment of force
supplying a contact pressure on the second contact rod
16 can not be produced. If the line of action of the con-
tact spring ‘60 is desired to be reversed in direction at
the position D’ while a sufficient contact pressure is ex-
erted on the second contact rod 16, the anchor point where
the spring 60 is anchored should extend to a position F
while at the same time the spring and contact rods 60
and 16 respectively increase in length. This not only
makes contact assembly large-sized but also the moment
of force or the contact pressure can not rapidly decrease
after the passage through the position C’.

Thus it will be appreciated that the invention also quite
effective for rendering the circuit interrupter small sized.

While the invention has been illustrated and described
in conjunction with a single preferred embodiment thereof
it is to be understood that various changes in the details of
construction and the arrangement and combinafion of
parts may be resorted to without departing from the spirit
and scope of the invention.

What we claim is:

1. A circuit interrupter comprising a pair of movable
contact rods disposed in substantially parallel relation-
ship in the closed position of the interrupter, each of

" said contact rods being provided at one end with a contact
and pivotally mounted at the other end on a pivot pin,
an operating mechanism for switching one of said mov-
able contact rods between its closed and open positions,
thermally and electromagnetically responsive trip means
operatively coupled to said operating mechanism, and
said contact rods providing a flow of extraordipary ex-
cessive current through the interrupter for generating
an electromagnetic repulsion between said pairs of mov-
able contact rods to rotate the other contact rod inde-
pendently of said trip means thereby to interrupt the
current, the other contact rod when rotated being held
in its open position, a pivotable holder on which said
one of movable contact rods is pivotably mounted,
said holder being provided on that end thereof remote
from the associated contact with an overhand, and a
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reset element of electrically insulating material being
movably disposed in spaced relationship between said
overhand on said holder and the adjacent end of the
other movable contact rod, whereby slightly after said
other contact rod has been separated from said one
contact rod, said trip means perform the tripping op-
peration to cause said operating mechanism to rotate
said holder to cause said overhang to strike against the
reset element which in turn strikes the end of the other
contact rod thereby to return the other contact rod to its
initial position.

2. A circuit interrupter as claimed in claim 1 in which
a housing is provided for said interrupter having a tilted
wall surface therein, and a support block in said hous-
ing for movably supporting the other contact rod, said
support block being spaced from said tilted wall surface
of the housing to define a guide passageway, and said
reset element being slidably disposed in said guide passage-
way.

3. A circuit interrupter as claimed in claim 1 in which
said other contact rod includes a pivotable reversing lever
having a pin thereon and spring means extending from
said other contact rod to said pin, the revérsing lever be-
ing movably mounted on said other contact rod for being
moved as said other contact rod is rotated by the electro-
magnetic repulsion for displacing said pin in a direction
to effect early decrease in and reversal of the force ap-
plied to the rod by said spring means.

4. A circuit interrupter comprising a pair of movable
contact rods disposed in substantially parallel relation-
ship in the closed position of the interrupter, each of said
contact rods being provided at one end with a contact
and pivotably mounted at the other end on a pivot pin,
an operating mechanism for switching one of said mov-
able contact rods between its closed and open positions,
thermally and electromagnetically trip means operatively
coupled to said operating mechanism, and said contact
rods providing a flow of extraordinarily excessive current
through the interrupter for generating an electromagnetic
repulsion between said pair of movable contact rods to
rotate said movable contact rods in the opposite directions
independently of said trip means to interrupt the current,
said pair of contact rods when rotated being held in their
open positions, a pivotable holder on which said one of
movable contact rods is pivotably mounted, said holder
being provided on that end thereof remote from the as-
sociated contact with an overhand, and a reset element
of electrically insulating material being movably disposed
in spaced relationship between said overhang on said
holder and the adjacent end of the other movable contact
rod, whereby slightly after said contact rods have been
separated from each other, said trip' means  perform the
tripping operation to cause said operating mechanism to
rotate said holder to cause said overhang to strike against
the reset element which in turn strikes the end of the other
contact rod thereby to return the other contact rod to its
initial position as well as bringing the one contact rod
into its normally open position.

5, A circuit interrupter as claimed in claim 4, wherein
a stop is provided on said circuit interrupter for limiting
rotational movement of said one contact rod due to the
electromagnetic repulsion and responds to the collapse of
the constrained state of said operating mechanism to push
said one contact rod in a direction opposite to the direc-
tion of rotation of the rod due to the electromagnetic
repulsion, and spring means associated with said one con-
tact rod and said holder, the push by said stop causing said
associated spring means to pass through its dead point to
bring said one contact rod into tis tripped position.

6. A circuit interrupter as claimed in claim 4 in which
a housing is provided for said interrupter having a tilted
wall surface therein, and a support block in said housing
for movably supporting the other contact rod, said sup-
port block being spaced from said tilted wall surface of
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