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(54) Movable contact assembly for air circuit breaker and connection method for flexible wire

thereof

(57)  Amovable contactor of an air circuit breaker and
connection method for flexible wire thereof is disclosed.
The movable contactor of the air circuit breaker, com-
prising: a plurality of fingers (121), flexible wires (131)
each having one end connected to each of the fingers,
and a connector (141) having inserting grooves (152) for
inserting another end of the flexible wires to one side
thereof, wherein the inserting groove has an extended
section having a width gradually increased from an open-
ing in an insertion direction of the flexible wires. Accord-
ingly, a short circuit and thermal deformation can be pre-
vented, and manufacturing time and cost can be reduced.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a movable con-
tactor of an air circuit breaker and a connection method
for aflexible wire thereof, and more particularly, to a mov-
able contactor of an air circuit breaker and a connection
method for a flexible wire thereof, which can prevent ther-
mal deformation and reduce manufacturing time and cost
by reducing the number of welding processes or a weld-
ing section(point).

2. Description of the Background Art

[0002] Ingeneral,acircuitbreakeris adevice disposed
on an electric path for opening/closing the electric path
when occurring abnormal state such as a short circuit,
and the like.

[0003] Such circuit breakers may be divided into an
alternating current circuit breaker, a direct current circuit
breaker, and the like according to a line applied. Also,
the circuit breakers may be divided into an air circuit
breaker, a gas circuit breaker, a vacuum circuit breaker,
and the like according to medium for extinguishing the
arc. Among those circuit breakers, the air circuit breaker
is the circuit breaker to perform a switching operation in
air. Such air circuit breaker includes a frame having a
receiving space therein, fixed and movable contactors
disposed inside the frame so as to contact and be sep-
arated from the frame, a driving unit for driving the mov-
able contactor, and a detecting unit for detecting an over-
current and a fault current.

[0004] Figure 1 is a side view showing a movable con-
tactor of a related art air circuit breaker. Figure 2 is a front
view of a connector in Fig. 1. As shown in drawings, a
movable contactor 30 of an air circuit breaker is disposed
at one side of a fixed contactor 10 connected to one of
a power side and a load side inside a frame (not shown)
so asto contactand be separated from the fixed contactor
10 by rotation. A driving unit 20 is provided at one side
of the movable contactor 30 to open/close the movable
contactor 30 according to a control signal, and includes
a plurality of links 21, springs 23, and the like.

[0005] The movable contactor 30 includes a plurality
of fingers 41 having a movable contact 42 contacting the
fixed contactor 10, a cage 31 for receiving and supporting
the fingers 41, and a connector 51 disposed at one side
of the cage 31 and connected to another of the power
side and the load side.

[0006] The fingers 41 and the connector 51 are con-
nected by flexible wires 45. A plurality of inserting grooves
53 are formed at the connector 51 such that an end of
the flexible wires 45 connected to each of the fingers 41
can be inserted therein. The flexible wires 45 inserted
into the inserting grooves 53 are weld-coupled with a
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peripheral portion of the inserting grooves 53. A welding
portion 54 is formed at an end of each of the flexible wires
45 and an opening of each inserting groove 53.

[0007] However, in the movable contactor of the relat-
ed artair circuit breaker, a welding operation is performed
after the flexible wires 45 are inserted into the inserting
grooves 53 of the connector 51. Accordingly, the con-
nector 51 may be deformed by high heat generating when
welding.

[0008] In addition, the flexible wires 45 may be short-
circuited when welding, thereby reducing its conducting
performance.

[0009] Further, due to characteristics of the welding
operation, additional welding equipment is needed. Also,
the end of the flexible wires 45 and the peripheral portion
of the inserting grooves 53 should be individually welded,
thereby requiring a lot of time for the welding operation.

SUMMARY OF THE INVENTION

[0010] Therefore, itis anobjectofthe presentinvention
to provide a movable contactor of an air circuit breaker
and a connection method for flexible wire thereof, which
can prevent a short circuit and thermal deformation.
[0011] It is another object of the present invention to
provide a movable contactor of an air circuit breaker and
a connection method for flexible wire thereof, which can
reduce manufacturing time and cost.

[0012] To achieve this and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, there is provid-
ed a movable contactor of an air circuit breaker, compris-
ing: fingers contacting a fixed contact; flexible wires each
having one end connected to each of the fingers; and a
connector disposed at one side of the fingers to be con-
nected to either a power side or a load side, and having
inserting grooves for inserting another end of the flexible
wires therein, wherein the inserting groove has an ex-
tended section having a width gradually increased from
an opening in an insertion direction of the flexible wires.
[0013] Here, the inserting groove may have a cross-
section of a polygonal shape or of a circular arc shape.
[0014] Preferably, the flexible wires undergo plastic
deformation after beinginserted into the inserting groove.
[0015] The finger has a receiving portion for receiving
an end of the flexible wires, and the receiving portion can
have a side wall portion having a width gradually de-
creased toward an opening in a tensile direction of the
flexible wires.

[0016] The receiving portion may have a cross-section
of a polygonal shape or of a circular arc shape.

[0017] The flexible wires may undergo plastic defor-
mation or may be weld-coupled after being received in
the receiving portion.

[0018] Thereceiving portion may be formed in plurality.
[0019] Further, the receiving portion may be caulked
after being coupled to an end of the flexible wires.
[0020] According to another aspect of the present in-
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vention, in a movable contactor of an air circuit breaker
having fingers contacting a fixed contact, a connector
having one end connected to either a power side or a
load side and flexible wires for connecting the fingers and
the connector, a connection method for a flexible wire of
the movable contactor of the air circuit breaker, compris-
ing: forming inserting grooves at the connector so that a
width thereof can be gradually increased from an opening
in aninsertion direction of the flexible wires; and inserting
one end of the flexible wires into the inserting grooves.

[0021] Here, the method may further comprise a step
of plastic-deforming the end of the flexible wires, after
performing the step of inserting one end of the flexible
wires into the inserting grooves.

[0022] Further, the method may further comprise a
step of forming a receiving portion at the fingers so as to
receive the end of the flexible wires, and a step of insert-
ing the end of the flexible wires to the receiving portion.
[0023] The method may also comprise a step of weld-
ing the receiving portion and the flexible wires, after per-
forming the step of inserting the end of the flexible wires
to the receiving portion.

[0024] The method may also comprise a step of plastic
deforming the end of the flexible wires, after performing
the step of inserting the end of the flexible wires to the
receiving portion.

[0025] The foregoing and other objects, features, as-
pects and advantages of the present invention will be-
come more apparent from the following detailed descrip-
tion of the present invention when taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.

[0027] In the drawings:

Figure 1 is a side view showing a movable contactor
of a related art air circuit breaker;

Figure 2 is a front view of a connector in Fig. 1;
Figure 3 is a perspective view showing a movable
contactor of an air circuit breaker according to one
embodiment of the present invention;

Figure 4 is a separated perspective view showing a
coupling process of the finger and the connector in
Fig. 2;

Figure 5 is a front view of the connector in Fig. 4;
Figure 6 is a view showing a coupled state between
the flexible wires and the connector in Fig. 4;
Figures 7 and 8 respectively show a modified exam-
ple of the inserting groove in Fig. 3;

Figure 9 shows a modified example of the receiving
portion of the finger in Fig. 4;
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Figure 10 is a view for describing a coupled state
between the finger and the flexible wires according
to another embodiment of the present invention;
Figure 11 is a perspective view showing a finger of
the movable contactor of the air circuit breaker ac-
cording to still another embodiment of the present
invention; and

Figure 12 is a view showing the coupled state in Fig.
11.

DETAILED DESCRIPTION OF THE INVENTION

[0028] Description will now be given in detail of the
preferred embodiments of the present invention, exam-
ples of which are illustrated in the accompanying draw-
ings.

[0029] Referring to Figs. 3 and 4, a movable contactor
of an air circuit breaker of the present invention includes
fingers 121 contacting a fixed contact of a fixed contactor
(not shown); flexible wires 131 each having one end con-
nected to each of the fingers 121; and a connector 141
disposed at one side of the fingers 121 to be connected
to either a power side or a load side, and having inserting
grooves 152 at one end thereof for inserting another end
of the flexible wires 131, wherein the inserting groove
152 has an extended section 154 having a width gradu-
ally increased from an opening in an insertion direction
of the flexible wire 131.

[0030] The fingers 121 are received to be coupled to
an inside of a cage 111 having a receiving space divided
for the fingers 121 therein, and a rotation supporting por-
tion 113 is disposed at one side of the cage 111 such
that the connector 141 can be rotatably coupled thereto.
The rotation supporting portion 113 rotates with respect
to the cage 111 centering around a rotation shaft 115.
[0031] The finger 121 is formed in a long plate shape
made of copper (Cu) material. A movable contact 122 is
formed at one side of each of the fingers 121 to contact
the fixed contact, and a bending portion 124 horizontally
bent with respect to a longitudinal direction is formed at
one end of each of the fingers 121. A receiving portion
125 is formed at another end of each of the fingers 121
so as to receive one end of the flexible wires 131 therein.
The receiving portion 125 is formed in a rectangular con-
cave groove in a thickness direction.

[0032] The flexible wires 131 are formed of a plurality
of wires having a thin diameter so as to have flexibility.
Compressed portions 132 are individually formed at both
ends of each of the flexible wires 131 so as to be easily
inserted into the receiving portion 125 and the inserting
groove 152.

[0033] Meanwhile, the connector 141 includes a con-
necting portion 142 connected to either the power side
or the load side, and a wire connecting portion 145 to
which the flexible wires 131 are connected. The connect-
ing portion 142 has a circular rod shape, and the wire
connecting portion 145 having a relatively thin plate
shape is integrally formed with the connecting portion
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142 at one side of the connecting portion 142. A plurality
of coupling holes 144 are penetratingly formed at an end
surface of the connecting portion 142 so as to be con-
nected to the power side or the load side by a fixing bolt,
and the like.

[0034] Boltholes 146 are formed at the wire connecting
portion 145 so as to pass the fixing bolts 147 coupled to
the rotation supporting portion 113. A plurality of inserting
grooves 152 are formed at one end of the wire connecting
portion 145 so as to insert the end of the flexible wires
131 therein. One end of each inserting groove 152 is
formed to have a size enough to insert two compressed
portions 132, that is, the end of the flexible wires 131
connected to the receiving portion 125 of the fingers 121.
In this embodiment, the wire connecting portion 145 has
five inserting grooves 152 such that the flexible wires 131
connected to ten fingers 121 can be inserted therein.
[0035] AsshowninFig.5, eachoftheinserting grooves
152 is formed to have an extended section 154 having a
width gradually increased from the opening in an inser-
tion direction of the flexible wires 131. As shown in Fig.
6, this is to prevent the separation of the inserted com-
pressed portions 132 of each of the flexible wires 131 in
anopposite direction of the insertion direction, when each
of the flexible wires 131 is disposed perpendicularly to
the plate surface of the wire connecting portion 145, and
if each of the compressed portions 132 is forcibly inserted
into the opening. Here, the inserting grooves 162, as
shown in Fig. 7, may be configured to have a cross-sec-
tion of a circular arc shape having an extended section
164 with a predetermined length from an opening. As
shown in Fig. 8, the inserting grooves 172 may be con-
figured to have a cross-section of a polygonal shape hav-
ing an extended section 174 with a predetermined length
from an opening.

[0036] Thetwocompressed portions 132 of the flexible
wires 131 are forcibly inserted simultaneously into one
inserting groove 152, pressed, and then are plastic-de-
formed into a shape corresponding to an inner shape of
the inserting groove 152. That is, the flexible wires 131
are formed as follows: a plurality of thin wires are twisted,
and a first compression is performed to both ends of the
flexible wires 131 to make a shape to be inserted to the
inserting groove 152 and the receiving portion 132, there-
by forming each of the compressed portions 132. The
compressed portion 132 to be inserted into the inserting
groove 152 among the compressed portions 132 is com-
pressed again, and then is plastic-deformed into a shape
corresponding to that of the inserting groove 152. Ac-
cordingly, the end of each flexible wire 131, that is, the
compressed portion 132 can be prevented from being
separated from the opening in an opposite direction of
the insertion direction.

[0037] With such structure, the connection method be-
tween the connector 141 and the flexible wires 131 will
be described in detail. First, the two compressed portions
132 of the flexible wire 131 are forcibly inserted simulta-
neously into each inserting groove 152 of the connector
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141. Then, the compressed portions 132 forcibly inserted
into the corresponding inserting groove 152 are pressed
again, as shown in Fig. 5, thereby forming compressed
portions 133 plastic-deformed into the shape corre-
sponding to that of the inserting groove 152.

[0038] Meanwhile, the connection method between
the flexible wires 131 and the fingers 121 is as follows:
first, another compressed portion 132 of the flexible wires
131 is forcibly inserted into each receiving portion 125 of
the finger 121. Next, the receiving portion 125 and the
compressed portion 132 of the flexible wires 131 are
welded together, thereby forming a welding portion 127.
[0039] Figure 9 is a perspective view showing a finger
of the movable contactor of the air circuit breaker accord-
ing to another embodiment of the present invention. Fig-
ure 10 is a view for describing a coupled state between
the finger and the flexible wires in Fig. 9. The same and/or
equivalent parts to the above-mentioned and described
structure will not be shown for the sake of convenience
in explanation, and the same reference numerals will be
used to describe. As shown in drawings, the movable
contactor of the air circuit breaker includes a plurality of
fingers 121 contacting a fixed contact and having a re-
ceiving portion 185 at one end thereof, flexible wires 131
having one end connected to each of the fingers 121,
and a connector 141 disposed at one side of the fingers
121 to be connected to a power side or a load side, and
having inserting grooves 152 for inserting another end
of the flexible wires 131 to one side thereof, wherein the
inserting groove 152 has an extended section 154 having
a width gradually increased from the opening in an inser-
tion direction of the flexible wires 131.

[0040] A receiving portion 185 is formed at one end of
the finger 121 to receive the compressed portion 132 of
the flexible wires 131. The compressed portion 132 of
the flexible wires 131 is inserted into the inside of the
receiving portion 185, and then is plastic-deformed into
a shape corresponding to the inner shape of the receiving
portion 185.

[0041] As shown in Fig. 10, a welding portion 187 is
formed at an opening of the receiving portion 185 in a
thickness direction so as to prevent the separation of the
flexible wires 131 in a thickness direction of the finger
121.

[0042] If the flexible wires 131 are extended in a lon-
gitudinal direction, the receiving portion 185 is formed to
have an inner width W1 gradually reduced toward the
opening in a longitudinal direction of the finger 121. This
is to prevent the separation of the end of the flexible wires
131 received inside the receiving portion 185 from the
receiving portion 185 when the flexible wires 131 are
pulled. Further, itis to reduce a welding section and weld-
ing time by lowering bond strength required after the
welding process. Here, the receiving portion 185 may
have a cross-section of a circular arc shape as shown in
Fig. 7, or have a cross-section of a polygonal shape as
shown in Fig. 8.

[0043] With such structure, when connecting the finger
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121 and the flexible wires 131, the compressed portion
132 of the flexible wires 131 is inserted into the receiving
portion 185 of the finger 121. Next, the receiving portion
185 and the compressed portion 132 of the flexible wires
131 are welded together, thereby forming the welding
portion 187.

[0044] Figure 11is a perspective view showing afinger
of the movable contactor of the air circuit breaker accord-
ing to still another embodiment of the present invention,
and Figure 12 is a view showing the coupled state in Fig.
11. As shown in drawings, the movable contactor of the
air circuit breaker includes fingers 121 contacting a fixed
contact and having a plurality of receiving portions 195
at one end thereof, flexible wires 131 having one end
connected to each of the fingers 121, and a connector
141 disposed at one side of the fingers 121 to be con-
nectedto a power side or aload side, and having inserting
grooves 152 for inserting another end of the flexible wires
131 to one side thereof, wherein the inserting groove 152
has an extended section 154 having a width gradually
increased from the opening in an insertion direction of
the flexible wires 131.

[0045] The plurality of receiving portions 195 are
formed at one end of the fingers 121 to receive the com-
pressed portion 135 of the flexible wires 131 therein, and
the plurality of compressed portions 135 are formed at
one end of the flexible wires 131 and compressed by
being divided according to the number of the receiving
portions 195.

[0046] Each of the compressed portions 135 of the
flexible wires 131 is received in each of the receiving
portions 195, and is plastic-deformed into a shape cor-
responding to the receiving portion 195. Here, to more
effectively prevent the separation of the flexible wires 131
in the thickness direction of the fingers, a caulking portion
197 may be plastic-deformed by a caulking operation
such that the opening of the receiving portion 195 in a
thickness direction can be narrower.

[0047] If the flexible wires 131 are extended, the re-
ceiving portion 195 is formed to have an inner width W2
gradually reduced toward the opening. This is to prevent
the separation of the compressed portion 135, that is,
the end of the flexible wires 131 received inside the re-
ceiving portion 195, from the receiving portion 195 when
the flexible wires 131 are pulled. Here, the receiving por-
tion 195 may have a cross-section of a circular arc shape
as shown in Fig. 7, or have a cross-section of a polygonal
shape as shown in Fig. 8.

[0048] With such structure, when connecting the fin-
gers 121 and the flexible wires 131, the compressed por-
tions 135 formed at the end of the flexible wires 131 are
forcibly inserted into each of the receiving portions 195
of the finger 121. Next, the compressed portions 135 re-
ceived inside of each receiving portion 195 are pressed
to be plastic-deformed into a shape corresponding to the
inner shape of the receiving portions 195. And, to more
effectively prevent the separation of the flexible wires 131
in a thickness direction of the finger 121, a caulking por-
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tion 197 may further be plastic-deformed by a caulking
operation such that the opening of the receiving portion
195 in a thickness direction can be narrower.

[0049] As described so far, according to the present
invention, a welding process is eliminated by forming the
inserting groove to the connector so as to have the ex-
tended section having a width gradually increased from
the opening in an insertion direction of the flexible wires,
thereby controlling deformation by a high heat of the con-
nector and preventing a short circuit of the flexible wires.
Further, a bond strength, which is the almost same as
thatwhen coupling by a welding process, can be obtained
and conducting performance can be enhance.

[0050] Further, according to the present invention,
welding processes may be eliminated or welding areas
may be reduced, by forming the inserting groove having
the extended section at the connector and by forming the
receiving portion having a width gradually reduced to-
ward the opening in a tensile direction of the flexible wires
at the finger. Accordingly, deformation of components
due to the welding operation may be controlled and a
short circuit of the flexible wires can be prevented.
[0051] In addition, according to the present invention,
both ends of the flexible wires are respectively connected
to the connector and the finger, and then are plastic-de-
formed into a shape corresponding to the inserting
groove and the receiving portion. Accordingly, the weld-
ing processes can be eliminated, thereby not requiring
the use of the welding equipment. The manufacturing
process is simplified, thereby shortening its manufactur-
ing time and reducing manufacturing cost.

[0052] As the present features may be embodied in
several forms without departing from the characteristics
thereof, it should also be understood that the above-de-
scribed embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified,
but rather should be construed broadly within its scope
as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and
bounds of the claims, or equivalents of such metes and
bounds are therefore intended to be embraced by the
appended claims.

Claims

1. A movable contactor of an air circuit breaker, com-
prising:

fingers contacting a fixed contact;

flexible wires each having one end connected
to each of the fingers; and

a connector disposed at one side of the fingers
to be connected to either a power side and a
load side, and having inserting grooves for in-
serting another end of the flexible wires,

wherein the inserting groove has an extended sec-
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tion having a width gradually increased from an
opening in an insertion direction of the flexible wires.

The movable contactor of claim 1, wherein the in-
serting groove has a cross-section of a polygonal
shape.

The movable contactor of claim 1, wherein the in-
serting groove has a cross-section of a circular arc
shape.

The movable contactor of claim 1, wherein the flex-
ible wires undergo plastic deformation after being
inserted into the inserting groove.

The movable contactor of claim 1, wherein the finger
has a receiving portion for receiving an end of the
flexible wires.

The movable contactor of claim 5, wherein the re-
ceiving portion has a side wall portion having a width
gradually decreased toward an opening in a tensile
direction of the flexible wires.

The movable contactor of claim 6, wherein the re-
ceiving portion has a cross-section of a polygonal
shape.

The movable contactor of claim 6, wherein the re-
ceiving portion has a cross-section of a circular arc
shape.

The movable contactor of claim 6, wherein the flex-
ible wires undergo plastic deformation after being
received in the receiving portion.

The movable contactor of claim 5, wherein the flex-
ible wires are weld-coupled after being received in
the receiving portion.

The movable contactor of claim 5, wherein the re-
ceiving portion is formed in plurality.

The movable contactor of claim 11, wherein the re-
ceiving portion is caulked after being coupled to an
end of the flexible wires.

Inamovable contactor of an air circuitbreaker having
fingers contacting a fixed contact, a connector hav-
ing one end connected to either a power side or a
load side and flexible wires for connecting the fingers
and the connector,

a connection method for a flexible wire of the mov-
able contactor of the air circuit breaker, comprising:

forming inserting grooves at the connector so
that a width thereof can be gradually increased
from an opening in an insertion direction of the
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flexible wires; and
inserting one end of the flexible wires into the
inserting grooves.

14. The method of claim 13, further comprising:

plastic-deforming the end of the flexible wires,
after performing the step of inserting one end of
the flexible wires into the inserting grooves.

15. The method of claim 13, further comprising:

forming a receiving portion at the fingers so as
to receive the end of the flexible wires: and
inserting the end of the flexible wires to the re-
ceiving portion.

16. The method of claim 15, further comprising:
welding the receiving portion and the flexible
wires, after performing the step of inserting the
end of the flexible wires to the receiving portion.

17. The method of claim 15, further comprising:
plastic deforming the end of the flexible wires,

after performing the step of inserting the end of
the flexible wires to the receiving portion.
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