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(54) Air circuit breaker and link thereof

(57) An air circuit breaker comprising: a cam (22)
connected to a rotational shaft (21) to be rotated; a driving
lever (24) connected to the cam to be rotated; a closing
spring (25) connected to the driving lever to be com-
pressed by the rotation of the driving lever; and a plurality
of links (29,34,35) for transferring a tensile force gener-
ated when the closing spring is tensioned to a switching
shaft connected to a movable contact, wherein at least
one (29) of the plurality of links has a structure that a
plurality of members are coupled to one another, where-
by operation reliability of the air circuit breaker can be
enhanced and a lifetime thereof can be elongated by pre-
venting abrasion or damage from being occurred on the
links during the operation of the air circuit breaker.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an air circuit
breaker, and particularly, to an air circuit breaker capable
of improving operation reliability thereof by employing an
intensity-enhanced link, and a link used in the air circuit
breaker.

2. Background of the Invention

[0002] In general, an air circuit breaker is a device for
breaking a circuit when occurring an on/off state of a load,
overload, short circuit, power leakage, electric shock, and
the like.
[0003] As shown in Figs. 1 to 3, a related art air circuit
breaker may comprise a switching mechanism 102 for
switching on and/or off a circuit by moving a movable
contact 138 toward a terminal 139. The switching mech-
anism 102 may comprise: a cam 122 connected to a ro-
tational shaft 121 to be rotated automatically or manually;
a driving lever 124 rotatably disposed at a frame 109
which supports both sides of the switching mechanism
102 and having a lever roller 123 so as to be rotated
when the lever roller 123 is rotated along a curved surface
of the cam 122 by the rotation of the cam 122; a closing
spring 125 having one end connected to a lower end
portion of the driving lever 124 and the other end sup-
ported at the frame 109 to accumulate elastic energy
generated by being compressed when the driving lever
124 is rotated by the rotation of the cam 122; a first latch
127 extending longitudinally to be elastically disposed at
the frame 109 and having a particular recess at its lower
side surface so as to be restrained when a pin 126 in-
stalled at the cam 122 is locked by the recess; a closing
switch 128 disposed at an upper side of the first latch
127 to release the restraint of the first latch 127; a first
link 129 rotatably installed at the rotational shaft 121 to
extend longitudinally, having a lower end portion con-
nected to an upper end portion of the driving lever 124
so as to be rotated by the rotation of the driving lever
124, and having a particular recess 149 at its upper side;
a second latch 131 disposed at an upper side of the first
link 129, having a latch roller 130 contacted with an upper
surface of the first link 129, rotated by the rotation of the
first link 129, and restrained when the latch roller 130 is
locked by the recess 149 of the first link 129; an opening
switch 132 disposed at an upper side of the second latch
131 so as to release the restraint of the second latch 131;
a second link 134 having a lower end portion connected
to the driving lever 124 together with the first link 129,
and disposed to come in contact with a pin 133 formed
at the driving lever 124; a third link 135 connected to an
upper end of the second link 134 by a connection pin 141
to be rotated according to a displacement of the second

link 134; a switching shaft 103 rotatably disposed at the
frame 109, and connected to the third link 135 to be ro-
tated by the movement of the third link 135; a connection
shaft 136 for allowing the third link 135 to be connected
to the switching shaft 103; an opening spring 137 having
one end fixed to the connection shaft 136 and the other
end supported at the frame 109; and a leg 140 fixed to
the switching shaft 103 so as to allow the movable contact
138 to be moved toward the terminal 139 when the
switching shaft 103 is rotated.
[0004] Here, the first link 129, as shown in Fig. 4, com-
prises: a first portion 151 coming in contact with the latch
roller 130 of the second latch 131 and having the recess
149 by which the latch roller 130 is restrained; a second
portion 152 extending from the first portion in a curved
state and having an insertion hole 161 in which the rota-
tional shaft 121 is inserted so as to be supported at the
rotational shaft 121; and a third portion 153 extending
downwardly from the second portion 152 and having a
connection hole 162 to be connected to the driving lever
124.
[0005] On the other hand, a stopper 142 disposed be-
low the third portion 153 of the first link 129 for preventing
the first link 129 from being rotated over a particular dis-
placement when the air circuit breaker performs its break-
age operation is supported at the frame 109.
[0006] The related art air circuit breaker having such
configuration may perform a charging operation of accu-
mulating elastic energy in the closing spring 125, a clos-
ing operation of connecting the movable contact 138 onto
the terminal 139 by an elastic restoring force of the clos-
ing spring 125, and a breakage operation of disconnect-
ing the movable contact 138 from the terminal 139.
[0007] First, in the charging operation of the air circuit
breaker, as shown in Fig. 2, when the movable contact
138 in a state of being separated (disconnected) from
the terminal 139 is rotated automatically or manually, the
cam 122 is rotated and accordingly the driving lever 124
is rotated, thereby compressing the closing spring 125.
[0008] In the closing operation of the air circuit breaker,
as shown in Fig. 3, an elastic force of the closing spring
125 is transferred to each link element of the switching
mechanism 102, such that the switching shaft 103 con-
nected to the third link 135 is rotated. Accordingly, the
movable contact 138 is connected to the terminal 139 so
as to be conducted. During this operation, the opening
spring 137 is tensioned by the movement of the connec-
tion shaft 136.
[0009] Also, in the breakage operation of the air circuit
breaker, when breaking a circuit, the movable contact
138 is separated from the terminal 139 by an elastic re-
storing force of the opening spring 137, so as to be re-
turned to its original state as shown in Fig. 1.
[0010] Among the operations of the related art air cir-
cuit breaker performed as described above, during the
charging operation, the first link 129 rotated centering
around the rotational shaft 121 according to the rotation
of the driving lever 124, and the second latch 131 is re-
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strained as the latch roller 130 of the second latch 131
is locked by the recess 149 of the first link 129. Here, a
contact force of the latch roller 130 and a load of the
second latch 131 are applied to the first portion 151 of
the first link 129.
[0011] During the closing operation of the air circuit
breaker, the connection pin 141 for connecting the sec-
ond link 134 to the third link 135 is collided at the second
portion 152 of the first link 129. Accordingly, part of a
tensile force generated when the closing spring 125 is
drastically tensioned and loads of the second and third
links 134 and 135 are applied to the second portion 152
of the first link 129.
[0012] During the breakage operation of the air circuit
breaker, the collision of the first link 129 onto the stopper
142 prevents the rotation of the first link 129 over a par-
ticular displacement. Here, a force generated when the
first link 129 is collided onto the stopper 142 is applied
to the third portion 153 of the first link 129.
[0013] As such, during the charging operation, the
closing operation and the breakage operation of the air
circuit breaker, great loads and impacts are applied to
each portion of the first link 129, which may cause the
first link 129 to be abraded and damaged, resulting in the
generation of great deviation for the operation of the air
circuit breaker. Also, upon opening/closing the air circuit
breaker, power unbalance of a load is aggravated to
cause damage on a load end. In addition, a lifetime of
the air circuit breaker is drastically shortened.
[0014] Furthermore, a method for thickening the first
link 129 may be employed in order to bear up against
loads or impacts applied onto the first link 129. However,
in case of increasing the thickness of the first link 129, it
is difficult to fabricate the first link 129 having high inten-
sity in a manner of a press forming. Alternatively, in case
of performing cutting by using a laser or the like without
the press forming, it increases cost of products.

SUMMARY OF THE INVENTION

[0015] Therefore, in order to solve the disadvantages
and problems of the related art, an object of the present
invention is to provide an air circuit breaker in which a
link, to which great loads are applied during charging
operation, closing operation and breakage operation of
the air circuit breaker, is configured in a structure that
plural members (plates) are coupled to one another so
as to prevent abrasion and damage from being occurred
on the link the link, whereby operation reliability of the air
circuit break can be enhanced, a lifetime thereof can be
elongated, and fabrication thereof can be facilitated with
low cost.
[0016] To achieve this object in accordance with the
purpose of the present invention, as embodied and
broadly described herein, there is provided an air circuit
breaker comprising: a cam connected to a rotational shaft
to be rotated; a driving lever connected to the cam to be
rotated; a closing spring connected to the driving lever

to be compressed by the rotation of the driving lever; and
a plurality of links for transferring a tensile force gener-
ated when the closing spring is tensioned to a switching
shaft which is connected to a movable contact, wherein
at least one of the plurality of links has a structure that
plural members are coupled to one another.
[0017] The object can be achieved by the link of the
air circuit breaker which is formed for a plurality of mem-
bers to be layered with one another, and has a first por-
tion, a second portion extending from the first portion in
a curved state and having an insertion hole, and a third
portion extending downwardly from the second portion
and having a connection hole.
[0018] Preferably, any one of coupled points at which
the plurality of members implementing the link are cou-
pled to one another is located at the first portion, in order
to improve intensity of the link when performing a charg-
ing operation of the air circuit breaker.
[0019] Preferably, any one of coupled points at which
the plurality of members implementing the link are cou-
pled to one another is located at the second portion, in
order to improve intensity of the link when performing a
closing operation of the air circuit breaker.
[0020] Preferably, any one of coupled points at which
the plurality of members implementing the link are cou-
pled to one another is located at the third portion, in order
to improve intensity of the link when performing a break-
age operation of the air circuit breaker.
[0021] 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

[0022] 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.
[0023] In the drawings:

Fig. 1 is a sectional view showing a related art air
circuit breaker;
Fig. 2 is a sectional view of a sate where a closing
spring of the related art air circuit breaker is com-
pressed;
Fig. 3 is sectional view of a connected state of the
related art air circuit breaker;
Fig. 4 is a front view of a link of the related art air
circuit breaker;
Fig. 5 is a sectional view of an air circuit breaker
according to the present invention;
Fig. 6 is a sectional view of a sate where a closing
spring of the air circuit breaker according to the
present invention is compressed;
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Fig. 7 is a sectional view of a connected state of the
air circuit breaker according to the present invention;
Fig. 8 is a perspective view of a link of the air circuit
breaker according to the present invention; and
Fig. 9 is a lateral view of the link of the air circuit
breaker according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0024] Description will now be given in detail of an air
circuit breaker according to the present invention, with
reference to the accompanying drawings.
[0025] As shown in Figs. 5 to 7, an air circuit breaker
according to the present invention may comprise a
switching mechanism 2 for opening/closing a circuit by
moving a movable contact 38 toward a terminal 39. The
switching mechanism 2 may comprise: a cam 22 con-
nected to a rotational shaft 21 to be rotated automatically
or manually; a driving lever 23 rotatably disposed at a
frame 9 which supports both sides of the switching mech-
anism 2 and having a lever roller 23 so as to be rotated
when the lever roller 23 is operated along a curved sur-
face of the cam 22 by the rotation of the cam 22; a closing
spring 25 having one end connected to a lower end por-
tion of the driving lever 24 and the other end supported
at the frame 9 so as to accumulate elastic energy gen-
erated when being compressed by the rotation of the
driving lever 24 in conjunction with the rotation of the cam
22; a first latch 27 extending longitudinally to be elastically
installed at the frame 9, and having a particular recess
at its lower side surface such that it is restrained when a
pin 26 disposed at the cam 22 is locked by the recess; a
closing switch 28 disposed at an upper side of the first
latch 27 to release the restraint of the first latch 27; a first
link 29 rotatably disposed at the rotational shaft 21 to
extend longitudinally, having a lower end portion of the
first link 29 connected to an upper end portion of the
driving lever 24 so as to be rotated by the rotation of the
driving lever 24, and having a particular recess 49 at its
upper side; a second latch 31 disposed at an upper side
of the first link 29, and having a latch roller 30 in contact
with an upper surface of the first link 29 to be rotated by
the rotation of the first link 29, wherein the second latch
31 is restrained when the latch roller 30 is locked by the
recess 49 of the first link 29; an opening switch 32 dis-
posed at an upper side of the second latch 31 to release
the restraint of the second latch 31; a stopper 42 disposed
at a lower side of the frame 9 to prevent the rotation of
the first link 29 over a certain displacement when the air
circuit breaker performs a breakage operation; a second
link 34 having a lower end portion connected to the driving
lever 24 together with the first link 29, and disposed to
come in contact with a pin 33 formed at the driving lever
24; a third link 35 connected to an upper end of the second
link 34 by a connection pin 41 to be rotated according to
a displacement of the second link 34; a switching shaft
3 rotatably disposed at the frame 9 and connected to the
third link 35 to be rotated by the movement of the third

link 35; a connection shaft 36 for allowing the third link
35 to be connected to the switching shaft 3; an opening
spring 37 having one end fixed to the connection shaft
36 and the other end supported at the frame 9; and a leg
40 fixed to the switching shaft 3 to move the movable
contact 38 toward the terminal 39 when the switching
shaft 3 is rotated.
[0026] Here, during a closing operation of the air circuit
breaker, loads or impacts may be applied to a plurality
of links for transferring a tensile force generated when
the closing spring 25 is tensioned. The plurality of links
have a structure that plural members are coupled to one
another in order to improve intensity against the loads or
impacts.
[0027] Hereinafter, links having enhanced intensity will
be described with reference to the first link 29.
[0028] As shown in Fig. 8, the first link 29 has a struc-
ture that a plurality of members are, for example, layered
with each other. The first link 29 may comprise a first
portion 51 with which the latch roller 30 of the second
latch 31 comes in contact and having the recess 49 by
which the latch roller 30 is restrained; a second portion
52 extending from the first portion 51 in a curved state
and having an insertion hole 61 in which the rotational
shaft 21 is inserted so as to be rotatably supported at the
rotational shaft 21; and a third portion 53 extending down-
wardly from the second portion 52 and having a connec-
tion hole 62 such that the third portion 53 is connected
to the driving lever 24.
[0029] As shown in Fig. 9, the first link 29 is configured
such that a plurality of members are coupled to each
other at plural coupling points 71, 72 and 73 by coupling
members 81, 82 and 83, such as rivets or screws. How-
ever, the first link 29 of the present invention may not be
limited to this configuration. A plurality of members may
be coupled to each other in a manner of a spot welding.
[0030] Meanwhile, during a charging operation of the
air circuit breaker, when the second latch 31 is restrained
as the latch roller 30 of the second latch 31 is locked by
the recess 49 of the first link 29, a contact force of the
latch roller 30 and a load of the second latch 31 are ap-
plied to the first portion 51 of the first link 29. Accordingly,
in order to enhance the intensity of the first link 29, one
(e.g., 71) of the coupling points 71, 72 and 73 at which
a plurality of members configuring the first link 29 are
coupled to each other is preferably located at the first
portion 51.
[0031] Also, during a closing operation of the air circuit
breaker, when the connection pin 41 for connecting the
second link 34 to the third link 35 is collided on the second
portion 52 of the first link 29, part of a tensile force gen-
erated when the closing spring 25 is drastically tensioned
and loads of the second and third links 34 and 35 are
applied to the second portion 52 of the first link 29. Ac-
cordingly, in order to enhance the intensity of the first link
29, one (e.g., 72) of the coupling points 71, 72 and 73 at
which a plurality of members configuring the first link 29
are coupled to each other is preferably located at the
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second portion 52.
[0032] During a breakage operation of the air circuit
breaker, when the first link 29 is collided on the stopper
42, a tensile force is generated, which is then applied to
the third portion 53 of the first link 29. Accordingly, in
order to enhance the intensity of the first link 29, one
(e.g., 73) of the coupling points 71, 72 and 73 at which
a plurality of members configuring the first link 29 are
coupled to each other is preferably located at the third
portion 53.
[0033] The air circuit breaker according to the present
invention having such configuration may perform a
charging operation of accumulating elastic energy in the
closing spring 25, a closing operation of connecting the
movable contact 38 to the terminal 39 by an elastic re-
storing force of the closing spring 25, and a breakage
operation of disconnecting the movable contact 38 from
the terminal 39.
[0034] First, in the charging operation of the air circuit
breaker, as shown in Fig. 6, when the rotational shaft 21
is rotated automatically or manually in a state where the
movable contact 38 is disconnected from the terminal
39, the cam 22 is rotated. Accordingly, the driving lever
24 is rotated so as to compress the closing spring 25.
[0035] In the closing operation of the air circuit breaker,
as shown in Fig. 7, the elastic energy of the closing spring
25 is transferred to each link of the switching mechanism
2 to allow the switching shaft 3 connected to the third link
35 to be rotated. Accordingly, the movable contact 38 is
connected to the terminal 39 to be conducted. In this
operation, the opening spring 37 is tensioned by the
movement of the connection shaft 36.
[0036] In the breakage operation of the air circuit
breaker, an elastic restoring force of the opening spring
37 tensioned when a circuit is broken separates (discon-
nects) the movable contact 38 from the terminal 39. Ac-
cordingly, the movable contact 38 is returned to its orig-
inal state as shown in Fig. 5.
[0037] In the air circuit breaker according to the present
invention, the first link 29 is configured such that the plu-
rality of members are coupled to one another, and there-
by the intensity of the first link 29 can be enhanced without
thickening the first link 29. Therefore, it is possible to
prevent an occurrence of abrasion or damage of the first
link 29 caused by loads or impacts applied to each portion
of the first link 29 during the charging operation, the clos-
ing operation and the breakage operation of the air circuit
breaker. Accordingly, it is effective to improve operation
reliability of the air circuit breaker and to elongate the
lifetime thereof.
[0038] Also, in the air circuit breaker according to the
present invention, the coupling points 71, 72 and 73 at
which the plurality of members configuring the first link
29 are located at portions to which the loads are applied
during the charging operation, the closing operation and
the breakage operation of the air circuit breaker. Accord-
ingly, it is effective to appropriately deal with the loads or
impacts applied to each portion of the first link 29.

[0039] The foregoing embodiments and advantages
are merely exemplary and are not to be construed as
limiting the present disclosure. The present teachings
can be readily applied to other types of apparatuses. This
description is intended to be illustrative, and not to limit
the scope of the claims. Many alternatives, modifications,
and variations will be apparent to those skilled in the art.
The features, structures, methods, and other character-
istics of the exemplary embodiments described herein
may be combined in various ways to obtain additional
and/or alternative exemplary embodiments.
[0040] 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 link of an air circuit breaker disposed in the air
circuit breaker which comprises a switching mecha-
nism for converting a rotation motion of a rotational
shaft to compress a closing spring such that a mov-
able contact is moved by an elastic restoring force
of the closing spring, so as to open/close a circuit,
wherein the link of the air circuit breaker is configured
such that a plurality of members are coupled to one
another.

2. The link of claim 1, wherein the link is configured
such that a plurality of members are layered with one
another.

3. The link of claim 1, wherein the plurality of members
configuring the link are coupled to one another by at
least one coupling member.

4. The link of claim 3, wherein the coupling member is
located at a portion to which a load is applied.

5. A link of an air circuit breaker, which is formed for a
plurality of members to be layered with one another,
the link comprising:

a first portion;
a second portion extending from the first portion
in a curved state and having an insertion hole;
and
a third portion extending downwardly from the
second portion and having a connection hole.
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6. The link of claim 5, wherein any one of coupled points
at which the plurality of members implementing the
link are coupled to one another is located at the first
portion, in order to improve intensity of the link when
performing a charging operation of the air circuit
breaker.

7. The link of claim 5, wherein any one of coupled points
at which the plurality of members implementing the
link are coupled to one another is located at the sec-
ond portion, in order to improve intensity of the link
when performing a closing operation of the air circuit
breaker.

8. The link of claim 5, wherein any one of coupled points
at which the plurality of members implementing the
link are coupled to one another is located at the third
portion, in order to improve intensity of the link when
performing a breakage operation of the air circuit
breaker.

9. An air circuit breaker comprising:

a cam connected to a rotational shaft to be ro-
tated;
a driving lever connected to the cam to be rotat-
ed;
a closing spring connected to the driving lever
to be compressed by the rotation of the driving
lever; and
a plurality of links for transferring a tensile force
generated when the closing spring is tensioned
to a switching shaft connected to a movable con-
tact,

wherein at least one of the plurality of links has a
structure that a plurality of members are coupled to
one another.
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