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(54) POWER TRANSMISSION APPARATUS FOR CIRCUIT BREAKER

(57) A power transmission apparatus includes a
support body supporting a contact pin to be slidable, a
first guide and a second guide installed on the support
body so as to extend parallel to the contact pin, a first
slider slidably installed on the first guide and to which

driving force is applied, a second slider slidably in-
stalled on the second guide and fixed to the contact
pin, and a link mechanism connecting the first slider
and the second slider.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a power
transmission apparatus for a circuit breaker for guiding
and transmitting force to a contact pin, for example, in a
dual-motion high-voltage circuit breaker.

BACKGROUND

[0002] A dual-motion circuit breaker is configured
such that a driven-side arc contact of a fixed part
moves in a direction opposite to a moving direction of
a moving portion in conjunction with the operation of
the moving portion to increase a separation gap be-
tween a driving-side arc contact and the driven-side
arc contact, thereby improving arc extinguishing perfor-
mance and interruption performance.
[0003] Among dual motion circuit breakers is a circuit
breaker implementing dual motion using a power trans-
mission apparatus including a link and a lever. In such
a power transmission apparatus, linear motion is con-
verted into rotational motion, and then the rotational
motion is converted back into linear motion.
[0004] Due to the motion conversion, the power
transmission apparatus applies force to the driven-side
arc contact, and the applied force may lead to undesir-
able deflection and misalignment of the driven-side arc
contact during operation.

SUMMARY

[0005] An aspect of the present disclosure is to pro-
vide a power transmission apparatus for a circuit break-
er capable of reducing deflection, bending, and friction
of a contact pin.
[0006] According to an aspect of the present disclo-
sure, a power transmission apparatus includes: a sup-
port body supporting a contact pin to be slidable; a first
guide and a second guide installed on the support body
so as to extend parallel to the contact pin; a first slider
slidably installed on the first guide and to which driving
force is applied; a second slider slidably installed on the
second guide and fixed to the contact pin; and a link
mechanism connecting the first slider and the second
slider.
[0007] The support body may include a plurality of
support portions arranged in a longitudinal direction of
the contact pin, and the plurality of support portions
may include a first support portion and a second sup-
port portion arranged at both ends of the support body,
and a third support portion disposed between the first
support portion and the second support portion.
[0008] The first support portion may have a first
through-hole, the third support portion may have a sec-
ond through-hole, and the contact pin may be sup-
ported to be slidable through the first through-hole and

the second through-hole.
[0009] Linear bearings may be mounted on inner sur-
faces of each of the first through-hole and the second
through-hole, respectively.
[0010] The first guide may extend to connect the first
support portion to the second support portion, and the
second guide may extend to connect the first support
portion to the third support portion.
[0011] The first slider may include a first guide hole
through which the first guide is inserted and penetrate,
and the second slider may include a second guide hole
through which the second guide is inserted and pene-
trate, and a fixing hole formed parallel to the second
guide hole and into which the contact pin is inserted,
penetrates through, and fixed.
[0012] Linear bearings may be mounted on inner sur-
faces of the first guide hole and the second guide hole,
respectively.
[0013] The first slider may receive driving force as
one end of a driving rod is connected to the first slider
in a portion outside the first guide hole.
[0014] The second slider may support a load of the
contact pin and transmit the load of the contact pin to
the second guide.
[0015] The link mechanism may include: a first link
member rotatably hinged to the first slider; a second
link member rotatably hinged to the second slider; and
a third link member having a middle portion rotatably
connected to the support body by a pivot pin, one end
rotatably connected to the first link member, and the
other end rotatably connected to the second link mem-
ber.

BRIEF DESCRIPTION OF DRAWINGS

[0016] The above and other aspects, features, and
advantages of the present disclosure will be more
clearly understood from the following detailed descrip-
tion, taken in conjunction with the accompanying draw-
ings, in which:

FIG. 1 is a cross-sectional view illustrating a power
transmission apparatus according to an embodi-
ment of the present disclosure; and
FIG. 2 is a cross-sectional view illustrating the op-
eration of the power transmission apparatus ac-
cording to an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

[0017] In a dual-motion circuit breaker, a power
transmission apparatus, commonly referred to as a
"gear," is used to convert linear motion, input to a fixed
part from a moving part of the circuit breaker, into rota-
tional motion, and then convert the rotational motion
back into linear motion in opposite directions to open
and close a driving-side arc contact and a driven-side
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arc contact.
[0018] While gears are provided with various struc-
tures, most gears may be classified into two types of
linear and non-linear gears. Linear means that an input
stroke and an output stroke are equal, while non-linear
means that the input stroke and the output stroke are
not equal.
[0019] Such gears are designed and configured to
increase a relative speed and distance between the
arc contacts and to control the movement of the arc
contacts in a precise and coordinated manner.
[0020] As mentioned above, the gear may implement
dual motion by using a link and a lever to convert mo-
tion. In the gear, force applied by the link and lever to
the driven-side arc contact is not parallel to a motion
vector of the driven-side arc contact due to the motion
conversion, resulting in undesirable effects.
[0021] For example, the driven-side arc contact may
experience deflection, and may be bent or deformed
due to the applied force. Deflection increases friction
between the driven-side arc contact and other compo-
nents involved in connection and guiding of the driven-
side arc contact, thereby increasing stress and me-
chanical wear, which negatively impacts the overall effi-
ciency and lifespan of the gear.
[0022] Furthermore, deflection and bending may
cause misalignment between the driving-side arc con-
tact and driven-side arc contact, potentially leading to
the driven-side arc contact contacting an insulation
nozzle, the driven-side arc contact being asymmetri-
cally eroded due to wear, or even mechanical failure of
the driving-side arc contact due to high impact force.
Such phenomena may degrade the efficiency of the
interruption performance of the circuit breaker and ad-
versely affect the durability and reliability of the circuit
breaker.
[0023] Therefore, the present disclosure proposes a
power transmission apparatus for a circuit breaker cap-
able of effectively reducing deflection, bending, and
friction of the driven-side arc contact.
[0024] Here, the present disclosure may be applied
to gas-insulated circuit breakers, dead tank breakers
(DTBs), and live tank breakers (LTBs), but the applica-
tion of the present disclosure is not necessarily limited
thereto.
[0025] Hereinafter, the present disclosure is de-
scribed in detail through drawings. When adding refer-
ence numerals to components in each drawing, it
should be noted that identical components are denoted
with the same reference numerals as much as possible
although they are illustrated in different drawings. In
addition, when describing the present disclosure, if it is
determined that a detailed description of a related
known configuration or function may obscure the gist
of the present disclosure, the detailed description is
omitted.
[0026] FIG. 1 is a cross-sectional view illustrating a
power transmission apparatus according to an embodi-

ment of the present disclosure, and FIG. 2 is a cross-
sectional view illustrating the operation of the power
transmission apparatus according to an embodiment of
the present disclosure.
[0027] The power transmission apparatus according
to an embodiment of the present disclosure may in-
clude a support body 10; a first guide 21; a second
guide 22; a first slider 30; a second slider 40; and a link
mechanism 50.
[0028] The support body 10 may support a contact
pin 1 so that the contact pin may slide. Here, the con-
tact pin may function as a driven-side arc contact of a
fixed part, for example, in a dual-motion circuit breaker.
[0029] The contact pin 1 is a columnar conductor with
a hemispherical tip and may be supported by the sup-
port body 10 disposed within an internal space of the
fixed part (not illustrated). As described above, the con-
tact pin, which is the driven-side arc contact, is config-
ured such that one end thereof may be connected to or
disconnected from the driving-side arc contact 2 pro-
vided in a moving part (not illustrated). The contact pin
may form a conductive path for an arc generated be-
tween poles when the circuit breaker is closed or
opened.
[0030] Specifically, the contact pin 1 may move in a
direction opposite to a moving direction of the moving
part in conjunction with an advancing or retreating op-
eration of the moving part, so as to be connected to or
separated from the driving-side arc contact 2. Accord-
ingly, the contact pin may operate in a dual motion
linked to the operation of the moving part.
[0031] In other words, in a power transmission appa-
ratus according to an embodiment of the present dis-
closure, a driving rod 3 may be connected to the mov-
ing part for dual motion, and driving force applied by the
driving rod may be transmitted to the contact pin 1 to
move the contact pin 1.
[0032] The support body 10 may be formed in a
roughly bracket shape and may include a plurality of
support portions arranged in a longitudinal direction of
the contact pin. The plurality of support portions may
include a first support portion 11 and a second support
portion 12 disposed at opposite longitudinal ends of the
support body, and a third support portion 13 disposed
between the first and second support portions. Here,
the longitudinal direction of the support body is parallel
to the longitudinal direction of the contact pin.
[0033] The first support portion 11 may have a first
through-hole 15, and the third support portion 13 may
have a second through-hole 16. The first and second
through-holes may be disposed at the same height re-
lative to the bottom of the support body and may have
the same cross-sectional shape and area. Therefore,
the first and second through-holes may be aligned with
each other with the same shape and size.
[0034] Thus, the contact pin 1 may be slidably sup-
ported on the support body 10 by passing through the
first through-hole 15 of the first support portion 11 and
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the second through-hole 16 of the third support portion
13.
[0035] Optionally, linear bearings 4 are mounted on
the inner surfaces of each of the first through-hole 15
and the second through-hole 16 to facilitate smooth
sliding of the contact pin 1. The contact pin may be
slidably supported by the linear bearings while minimiz-
ing friction.
[0036] The first guide 21 and the second guide 22
may be installed on the support body 10 so as to ex-
tend parallel to the contact pin 1.
[0037] The first guide 21 may extend to connect the
first support portion 11 and the second support portion
12, which are disposed at opposite longitudinal ends of
the support body 10. One end portion of the first guide
may be firmly connected to the inner surface of the first
support portion, and the other end portion of the first
guide may be firmly connected to the inner surface of
the second support portion.
[0038] The second guide 22 may extend to connect
the first support portion 11, which is disposed at one
longitudinal end of the support body 10, and the third
support portion 13, which is disposed at the longitudinal
midpoint of the support body. One end portion of the
second guide may be fixedly connected to the inner
surface of the first support portion, and the other por-
tion end portion of the second guide may be fixedly
connected to a side surface of the third support portion
relatively close to the first support portion.
[0039] The first guide 21 may guide linear and reci-
procating movement of the first slider 30, and the sec-
ond guide 22 may guide linear and reciprocating move-
ment of the second slider 40.
[0040] The first slider 30 may be slidably installed on
the first guide 21 and driving force may be applied
thereto. The first slider may be formed in a roughly
block shape and may include a first guide hole 31 pe-
netrating through the first slider.
[0041] The first guide 21 may be inserted and pene-
trate through the first guide hole 31 of the first slider 30,
allowing the first slider 30 to move linearly and recipro-
cally relative to the first guide 21.
[0042] Optionally, a linear bearing 4 may be mounted
on the inner surface of the first guide hole 31 to facil-
itate smooth sliding relative to the first guide 21, and
the linear bearing may allow the first slider 30 to slide
on the first guide by minimizing friction.
[0043] One end of the driving rod 3 may be con-
nected to a portion of the first slider 30 outside the first
guide hole 31. The driving rod, with the other end con-
nected to the moving part, may apply driving force
transmitted from the moving part to the first slider,
thereby moving the first slider.
[0044] The second slider 40 may be slidably installed
on the second guide 22 and may be secured to the
contact pin 1. The second slider may be formed in a
roughly block shape and may include a second guide
hole 42 penetrating through the second slider and a

fixing hole 41 formed and disposed parallel to the sec-
ond guide hole.
[0045] The second guide 22 may be inserted and
penetrate through the second guide hole 42 of the sec-
ond slider 40, allowing the second slider to move line-
arly and reciprocally relative to the second guide.
[0046] Optionally, a linear bearing 4 is mounted on
the inner surface of the second guide hole 42 to ensure
smooth sliding relative to the second guide 22, and the
linear bearing may allow the second slider 40 to slide
on the second guide by minimizing friction.
[0047] In addition, the contact pin 1 may be inserted,
penetrate through, and fixed into the fixing hole 41 of
the second slider 40, allowing the second slider and the
contact pin to move linearly and reciprocally along the
second guide 22. The contact pin may be fixedly
coupled to the fixing hole of the second slider by, for
example, press-fitting, such as interference fit, adhe-
sive bonding, welding, or screw-joining.
[0048] By fixedly connecting the second slider 40 and
the contact pin 1 together, the second slider and the
contact pin may slide together and simultaneously and
may be restricted to a single degree of freedom.
[0049] The link mechanism 50 may connect the first
slider 30 and the second slider 40. The link mechanism
may be configured as a multi-bar link mechanism with a
plurality of link members.
[0050] For example, the link mechanism 50 may in-
clude a first link member 51 rotatably hinged to the first
slider 30, a second link member 52 rotatably hinged to
the second slider 40, and a third link member 53 having
middle portion rotatably connected to the third support
portion 13 of the support body 10 via a pivot pin 54 and
having both ends rotatably connected to the first and
second link members, respectively.
[0051] Since the link mechanism is disposed be-
tween and connect the first slider 30 and the second
slider 40, driving force applied to the first slider via the
driving rod 3 may be transmitted to the second slider,
and accordingly, the contact pin 1 may simultaneously
move linearly and reciprocally with the second slider.
[0052] Hereinafter, the operation of the power trans-
mission apparatus according to an embodiment of the
present disclosure is described. For example, although
a case in which the moving part and the fixed part of a
circuit breaker are separated from each other is mainly
described, the description may also include cases in
which the moving part and the fixed part are connected
to each other, if necessary.
[0053] FIG. 1 illustrates a position of the contact pin 1
acting as the driven-side arc contact. From this posi-
tion, when the moving part is moved to be separated
from the fixed part, the driving rod 3 connected to the
moving part may move in the same direction as that of
the moving part.
[0054] Driving force F1 applied by the driving rod 3 to
pull toward the moving part may be applied to the first
slider 30 movable linearly along the first guide 21.
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[0055] By the driving force F1, the first slider 30 may
slide along the first guide 21 toward the first support
portion 11 of the support body 10, and the first link
member 51 of the link mechanism 50 connected to the
first slider may move and rotate together.
[0056] As the first link member 51 moves and rotates,
the third link member 53 of the link mechanism 50 may
rotate around the pivot pin 54, and due to the rotation of
the third link member, the second link member 52 may
move and rotate together.
[0057] As the second link member 52 moves and ro-
tates, pulling force F2 may be applied to the second
slider 40 movable linearly along the second guide 22.
[0058] By the force F2, the second slider 40 con-
nected to the second link member 52 may slide along
the second guide 22 toward the third support portion 13
of the support body 10.
[0059] Accordingly, the contact pin 1 fixed to the sec-
ond slider 40 may slide on the support body 10 in a
direction in which the contact pin 1 is separated from
the driving-side arc contact 2.
[0060] In this case, the second slider 40 not only sup-
ports a load of the contact pin 1 but also transfers the
load of the contact pin to the second guide 22, thereby
minimizing bending stress acting on the contact pin.
[0061] Accordingly, friction of the contact pin 1 may
be minimized to allow for smooth sliding movement,
and bending stress may also be minimized such that
deflection or deformation may be substantially elimi-
nated.
[0062] Once the separation between the moving part
and the fixed part of the circuit breaker is completed,
the contact pin 1 may remain separated from the driv-
ing-side arc contact 2, as illustrated in FIG. 2.
[0063] Meanwhile, when the moving part and the
fixed part are connected to each other, the operation of
the components may proceed in the reverse order and
direction of the aforementioned process from the state
illustrated in FIG. 2.
[0064] As described above, according to the embodi-
ments of the present disclosure, the contact pin may be
accurately guided and the risk of impact on the contact
pin due to misalignment may be minimized, thereby
improving the efficiency of power transmission and in-
terrupting performance, as well as the durability and
reliability of the circuit breaker.
[0065] The above description is merely illustrative of
the technical idea of the present disclosure, and var-
ious modifications and changes may be made by those
skilled in the art without departing from the essential
characteristics of the present disclosure.
[0066] Accordingly, the embodiments disclosed in the
present disclosure and the accompanying drawings are
not intended to limit the technical idea of the present
disclosure but to describe the present disclosure, and
the scope of the technical idea of the present disclo-
sure is not limited by the embodiments and the accom-
panying drawings. The protection scope of the present

disclosure should be interpreted by the following
claims, and all technical ideas within the equivalent
scope should be interpreted as being included in the
scope of the present disclosure.

Claims

1. A power transmission apparatus comprising:

a support body supporting a contact pin to be
slidable;
a first guide and a second guide installed on
the support body so as to extend parallel to the
contact pin;
a first slider slidably installed on the first guide
and to which driving force is applied;
a second slider slidably installed on the sec-
ond guide and fixed to the contact pin; and
a link mechanism connecting the first slider
and the second slider.

2. The power transmission apparatus of claim 1,
wherein

the support body includes a plurality of support
portions arranged in a longitudinal direction of
the contact pin, and
the plurality of support portions include a first
support portion and a second support portion
arranged at both ends of the support body, and
a third support portion disposed between the
first support portion and the second support
portion.

3. The power transmission apparatus of claim 2,
wherein

the first support portion has a first through-
hole,
the third support portion has a second through-
hole, and
the contact pin is supported to be slidable
through the first through-hole and the second
through-hole.

4. The power transmission apparatus of claim 3,
wherein linear bearings are mounted on inner sur-
faces of each of the first through-hole and the sec-
ond through-hole, respectively.

5. The power transmission apparatus of claim 2,
wherein

the first guide extends to connect the first sup-
port portion to the second support portion, and
the second guide extends to connect the first
support portion to the third support portion.

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 826 752 A1 10

6. The power transmission apparatus of claim 1,
wherein

the first slider includes a first guide hole
through which the first guide is inserted and
penetrate, and
the second slider includes a second guide hole
through which the second guide is inserted
and penetrate, and a fixing hole formed paral-
lel to the second guide hole and into which the
contact pin is inserted, penetrates through,
and fixed.

7. The power transmission apparatus of claim 6,
wherein linear bearings are mounted on inner sur-
faces of the first guide hole and the second guide
hole, respectively.

8. The power transmission apparatus of claim 6,
wherein the first slider receives driving force as
one end of a driving rod is connected to the first
slider in a portion outside the first guide hole.

9. The power transmission apparatus of claim 6,
wherein the second slider supports a load of the
contact pin and transmits the load of the contact
pin to the second guide.

10. The power transmission apparatus of claim 1,
wherein
the link mechanism includes:

a first link member rotatably hinged to the first
slider;
a second link member rotatably hinged to the
second slider; and
a third link member having a middle portion
rotatably connected to the support body by a
pivot pin, one end rotatably connected to the
first link member, and the other end rotatably
connected to the second link member.
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