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FIG. 2A

(57) Abstract: The present disclosure relates to an anti-rebound
protection device and a circuit breaker comprising the same. An
operating mechanism of the circuit breaker comprises a hous-
ing, a main shaft arranged in the housing, and an output lever 4
connected to the main shaft. The anti-rebound protection device
comprises: a control cam 1; a control lever 2 being rotatable rela-
tive to the housing, and provided with a first stopper for abutting
against the control cam; and a locking mechanism comprising a
locking member 3 rotatably connected to the output lever and a
second stopper provided on the control lever. The locking mech-
anism is configured, during opening of the circuit breaker, such
that the locking member is rotated relative to the output lever
against the second stopper when the output lever is driven to ro-
tate in a first direction, so as to allow the output lever to keep
rotating in the first direction; and rotation of the output lever in
a second direction opposite to the first direction is limited by in-
terference between the locking member and the second stopper.
The anti-rebound protection device can effectively limit the re-
bound of the moving contact by a mechanical means when open-
ing the circuit breaker, and has a simple structure and low cost.
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ANTI-REBOUND PROTECTION DEVICE AND CIRCUIT BREAKER
COMPRISING THE SAME

RELATED FIELD
[0001] The present disclosure relates to the technical field of circuit breakers. More
specifically, the present disclosure relates to an anti-rebound protection device for a circuit

breaker and a circuit breaker comprising the same.

BACKGROUND

[0002] A circuit breaker is an electrical device installed in an electric circuit, and can
usually be classified into a high-voltage circuit breaker and a low-voltage circuit breaker
according to its application scope. Generally, the circuit breaker consists of a contact system,
an arc-extinguishing system, an operating mechanism, a tripping device, and a housing, etc.
The electric circuit can be forced to be opened or closed by the circuit breaker in normal use,
or the circuit breaker can be used to safely cut off current to protect other electrical

equipment in the circuit when fault current or short-circuit current occurs in the circuit.

[0003] The contact system of the circuit breaker comprises a moving contact and a
stationary contact that can be connected to each other to achieve a closing operation. In a
case of, for example, a short-circuit event, the moving contact moves away from the
stationary contact to achieve an opening operation. However, extremely high gas pressure
may be generated by electric arc in the arc-extinguishing chamber when the circuit breaker
cuts off the short-circuit current by the opening operation. If the gas pressure cannot be
released in time, a great force may be generated to force the moving contact to rebound at
the end of its stroke. When the moving contact rebounds to a certain position, it will cause a
secondary electric breakdown between the moving contact and the stationary contact. If it is
chosen to increase the release flow of the high-pressure gas, other performances of the
circuit breaker may be sacrificed. Therefore, it is of great significance to study the

anti-rebound performance of the circuit breaker.

SUMMARY
[0004] An object of the present disclosure is to provide an anti-rebound protection device
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for a circuit breaker and a circuit breaker comprising the same. The anti-rebound protection
device can effectively limit the rebound of the moving contact by a mechanical means when

opening the circuit breaker, and has a simple structure and low cost.

[0005] To this end, a first aspect of the present disclosure provides an anti-rebound
protection device for a circuit breaker comprising an operating mechanism. The operating
mechanism comprises a housing, a main shaft arranged in the housing, and an output lever
connected to the main shaft. The anti-rebound protection device comprises: a control cam
configured to be connected to the main shaft so as to be driven to rotate during closing of the
circuit breaker, and to remain stationary during opening of the circuit breaker; a control lever
configured to be rotatable relative to the housing, and provided with a first stopper for
abutting against the control cam; and a locking mechanism comprising a locking member
configured to be rotatably connected to the output lever and a second stopper provided on
the control lever. The locking mechanism is configured, during the opening of the circuit
breaker, such that a) the locking member is rotated relative to the output lever against the
second stopper when the output lever is driven to rotate in a first direction, so as to allow the
output lever to keep rotating in the first direction; and b) rotation of the output lever in a
second direction opposite to the first direction is limited by interference between the locking

member and the second stopper.

[0006] According to an alternative embodiment of the present disclosure, the control cam
is provided with a recess recessed radially and inwards along its peripheral edge, and the
locking mechanism is configured to eliminate the interference between the locking member
and the second stopper when the control cam is rotated such that the first stopper abuts

against the recess, so as to allow the output lever to rotate in the second direction.

[0007] According to an alternative embodiment of the present disclosure, the control lever
has a curved shape and is rotatable around a rotation shaft positioned at a center of the

control lever.

[0008] According to an alternative embodiment of the present disclosure, the first stopper
is arranged at a first end of the control lever, and the second stopper is arranged at a second

end of the control lever opposite to the first end.

[0009] According to an alternative embodiment of the present disclosure, each of the first

stopper and the second stopper is a pin shaft.
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[0010] According to an alternative embodiment of the present disclosure, the locking

member is a locking pawl mated with the pin shaft.

[0011] According to an alternative embodiment of the present disclosure, the anti-rebound
protection device further comprises a first spring configured to enable the first stopper to

keep abutting against the control cam.

[0012] According to an alternative embodiment of the present disclosure, the anti-rebound
protection device further comprises a second spring configured to enable the locking
member to abut against the output lever, and to allow the locking member to rotate relative

to the output lever against the second stopper.

[0013] A second aspect of the present disclosure provides a circuit breaker comprising the
anti-rebound protection device for a circuit breaker according to the first aspect of the

present disclosure.

[0014] Compared with the prior art, the anti-rebound protection device according to the
present disclosure has various advantages. Specifically, the anti-rebound protection device is
an independent unit consisting of the control cam, the control lever and the locking
mechanism, etc., therefore can be assembled outside the body of the operating mechanism,;
during the opening operation of the circuit breaker, the rebound of the moving contact can
be blocked by the locking mechanism, while during the closing operation of the circuit
breaker, the rotation of the control cam allows the locking mechanism to eliminate the
locking, such that the output lever of the operating mechanism can pass therethrough
without interference. In view of the above, the anti-rebound protection device has a simple
structure, is convenient to assemble and has low cost, and can limit the rebound value of the
moving contact to be less than a required value by a mechanical means, therefore can be

widely used in various types of circuit breakers, especially in high-voltage circuit breakers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Other features and advantages of the present disclosure will be better understood
through the following preferred embodiments described in detail with reference to the
accompanying drawings, in which a same reference numeral indicates a same or similar

component.

[0016] FIG. 1 is a side view of an operating mechanism of a circuit breaker according to an
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embodiment of the present disclosure;

[0017] FIG. 2A is a perspective view of an anti-rebound protection device of the circuit

breaker;

[0018] FIG. 2B is a cross-sectional view of the anti-rebound protection device of the

circuit breaker;

[0019] FIG. 3A to FIG. 3D are schematic views showing the changes of the position of the

anti-rebound protection device during an opening operation of the circuit breaker; and

[0020] FIG. 4A to FIG. 4E are schematic views showing the changes of the position of the

anti-rebound protection device during a closing operation of the circuit breaker.

[0021] It should be noted that these drawings are not only used to explain the present

disclosure, but also help to define the present disclosure when necessary.

DETAILED DESCRIPTION

[0022] The implementation and usage of the embodiments are discussed in detail below.
However, it is conceivable that these specific embodiments discussed herein are merely
intended to illustrate specific ways of implementing and using the present disclosure, and
are not intended to limit the scope of protection of the present disclosure.

[0023] In the specification, when describing the structures and positions of the components,
directional expressions, such as "upper", "lower", "clockwise", and "anticlockwise", are not
absolute, but relative. When the components are arranged as shown in the drawings, these

directional expressions are appropriate, but when the positions of these components in the

drawings are altered, these directional expressions should be altered accordingly.

[0024] In addition, in the specification, the terms, such as "mounted to" and "connected to",
should be understood in a broad sense unless otherwise specified and defined. For example,
"connected to" may be "fixedly connected to", "detachably connected to" or "integrally

connected to", may be "mechanically connected to" or "electrically connected to", and may

"non
2

be "directly connected to", "indirectly connected to" or "associated with (something) under

some effect". For those skilled in the art, the specific meanings of the above terms in the

specification can be understood according to specific circumstances.
[0025] FIG. 1 is a side view of an operating mechanism of a circuit breaker according to an

4
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embodiment of the present disclosure (seeing from an opening mechanism). As shown in
FIG. 1, the operating mechanism of the circuit breaker comprises: a housing 7; a main shaft
(not shown) arranged in the housing 7; an output lever 4 connected to the main shaft and
adapted to rotate around a central rotation shaft 41 clockwise or anticlockwise; and a push
lever 9 rotatably connected to the output lever 4. The lower end of the push lever 9 is
connected to an opening spring 8, and the upper end of the push lever 9 is connected to a

moving contact (not shown) of the circuit breaker.

[0026] During the closing of the circuit breaker, the output lever 4 is driven to rotate in a
first direction (that is, the clockwise direction shown in the drawings) so as to drive the push
lever 9 to move upwards, such that the moving contact and a stationary contact are
connected to each other, and the opening spring 8 is stretched. During the opening of the
circuit breaker, the opening spring 8 pulls the push lever 9 to move downwards, such that the
moving contact and the stationary contact are separated from each other, and the output lever
4 is driven to rotate in a second direction (that is, the anticlockwise direction shown in the

drawings) opposite to the first direction.

[0027] In order to limit the rebound of the moving contact during the opening operation,
the circuit breaker of the present disclosure is provided with an anti-rebound protection
device D associated with the operating mechanism. FIG. 2A is a perspective view of the
anti-rebound protection device D, and FIG. 2B is a cross-sectional view of the anti-rebound
protection device D. As shown in FIG. 2A and FIG. 2B, the anti-rebound protection device
D mainly comprises a control cam 1, a control lever 2, and a locking mechanism consisting

of two stoppers.

[0028] The control cam 1 is connected to the main shaft via its central rotation shaft 11, so
as to be driven to rotate during the closing of the circuit breaker, and to remain stationary
during the opening of the circuit breaker. The control cam 1 is provided with a recess 12
recessed radially and inwards along its peripheral edge. That is, the peripheral edge of the
control cam 1 has a first radial dimension at the positions other than the recess 12, and has a

second radial dimension less than the first radial dimension at the recess 12.

[0029] The control lever 2 has a curved shape and is rotatable around a rotation shaft 21
positioned substantially at the center of the control lever 2. The rotation shaft 21 may be
arranged, for example, on a support 5 mounted to the housing 7. Therefore, the control lever
2 is arranged to be rotatable relative to the housing 7. The upper end of the control lever 2 is

5
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provided with a first stopper, such as a first pin shaft 22, and the lower end of the control
lever 2 that is bent towards the output lever 4 is provided with a second stopper, such as a
second pin shaft 23. A first spring 61 is arranged between the support 5 and the control lever
2 to enable the first pin shaft 22 to keep abutting against the peripheral edge of the control
cam 1 at all times. When the control cam 1 is driven to rotate, the first pin shaft 22 slides on
the peripheral edge of the control cam 1, and the variation of the radial dimension of the

peripheral edge drives the control lever 2 to rotate around its rotation shaft 21.

[0030] The locking mechanism consists of the second pin shaft 23 and a locking member
rotatably connected to the output lever 4. The locking member is, for example, a locking
pawl 3 mated with the second pin shaft 23, as shown in the drawings. A second spring 62 is
arranged between the output lever 4 and the locking pawl 3, so as to enable the locking pawl
3 to abut against the output lever 4, and to allow the locking pawl 3 to rotate relative to the
output lever 4 around a rotation shaft 31 arranged on the output lever 4 by overcoming the
elastic force of the second spring 62 when the locking pawl 3 is subjected to other external

forces.

[0031] FIG. 3A to FIG. 3D sequentially show the changes of the position of the
anti-rebound protection device D during the opening operation of the circuit breaker. During
the opening operation, the control cam 1 keeps stationary, and the first pin shaft 22 arranged
at the upper end of the control lever 2 keeps at all times abutting against the portion of the
peripheral edge of the control cam 1 with the first radial dimension under the effect of the
first spring 61. Therefore, the control lever 2 also keeps stationary during the opening

operation of the circuit breaker.

[0032] During the opening operation, the output lever 4 is driven to rotate anticlockwise
from the initial position shown in FIG. 3A, and the locking pawl 3 keeps abutting against the
output lever 4 under the effect of the second spring 62 until it is blocked by the second pin
shaft 23 arranged at the lower end of the control lever 2 at the position shown in FIG. 3B.
Due to this blocking, the locking pawl 3 is capable of overcoming the elastic force of the
second spring 62 and rotating relative to the output lever 4 around the rotation shaft 31
against the second pin shaft 23, such that the locking pawl 3 and the output lever 4 are
separated at the position where they abut against each other. This relative rotation allows the
output lever 4 to keep rotating anticlockwise until the locking pawl 3 is separated from the

second pin shaft 23 after passing through the position shown in FIG. 3C. Then, the locking
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pawl 3 abuts again against the output lever 4 under the effect of the second spring 62, and

rotates with the output lever 4 to the extreme position shown in FIG. 3D.

[0033] In case of the rebound of the moving contact, the output lever 4 is driven to rotate
clockwise from the extreme position shown in FIG. 3D. In this case, the locking mechanism
enables the tip 32 of the locking pawl 3 to be blocked by the second pin shaft 23 having a
sufficient blocking strength, such that the output lever 4 is not capable of keep rotating
clockwise. Therefore, the rebound value of the moving contact can be limited to be less than
a required value to avoid a secondary electric breakdown between the moving contact and
the stationary contact. It is conceivable that the allowable rebound value can be determined
by adjusting the shape, position, dimension and other parameters of the control lever 2, the
second pin shaft 23, the locking pawl 3 and other components by those skilled in the art

according to actual needs, and is not limited by the present disclosure.

[0034] FIG. 4A to FIG. 4E sequentially show the changes of the position of the
anti-rebound protection device D during the closing operation of the circuit breaker. During
the closing operation, from the initial position shown in FIG. 4A, the control cam 1 is driven
by the main shaft to rotate anticlockwise and the output lever 4 is driven to rotate clockwise
(FIG. 4C corresponds to the back of FIG. 4B, thus the directional expressions are opposite).
When the control cam 1 is rotated to the position shown in FIG. 4B and FIG. 4C, the control
lever 2 rotates anticlockwise around its rotation shaft 21 under the effect of the first spring
61, such that the first pin shaft 22 arranged at the upper end of the control lever 2 abuts
against the recess 12 of the control cam 1, that is, abuts against the portion of the peripheral
edge of the control cam 1 with the second radial dimension. Due to the anticlockwise
rotation of the control lever 2, the tip 32 of the locking pawl 3 will not be blocked by the
second pin shaft 23 arranged at the lower end of the control lever 2 when it rotates clockwise
with the output lever 4, and the locking/interference between the locking pawl 3 and the
second pin shaft 23 is thus eliminated, therefore allowing the output lever 4 to keep rotating

clockwise until it reaches the closing position shown in FIG. 4D and FIG. 4E.

[0035] It can be noted that, the control cam 1 can be driven to rotate only in the
anticlockwise direction, and when the control cam 1 is rotated to the position shown in FIG.
4D, the control cam 1 allows the control lever 2 to rotate clockwise around its rotation shaft
21, such that the first pin shaft 22 leaves the recess 12 and abuts again against the portion of

the peripheral edge of the control cam 1 with the first radial dimension. After the control

7
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cam 1 is rotated to the position shown in FIG. 4E, the control cam 1 is capable of keep
rotating anticlockwise during energy storage of a closing spring of the operating mechanism

until it returns to the initial position shown in FIG. 4A.

[0036] The technical contents and features of the present disclosure have been disclosed
above. However, it is conceivable that those skilled in the art can make various changes and
improvements to the above-disclosed conception under the creative concept of the present
disclosure, and all these various changes and improvements fall within the protection scope

of the present disclosure.

[0037] The description of the above embodiments is exemplary rather than limitative, and

the protection scope of the present disclosure is defined by the appended claims.
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CLAIMS

1. An anti-rebound protection device for a circuit breaker comprising an operating
mechanism, the operating mechanism comprising a housing (7), a main shaft arranged in the

housing (7), and an output lever (4) connected to the main shaft;
wherein the anti-rebound protection device comprises:

a control cam (1) configured to be connected to the main shaft so as to be driven to
rotate during closing of the circuit breaker, and to remain stationary during opening of the

circuit breaker;

a control lever (2) configured to be rotatable relative to the housing (7), and provided

with a first stopper for abutting against the control cam (1); and

a locking mechanism comprising a locking member configured to be rotatably

connected to the output lever (4) and a second stopper provided on the control lever (2),

and wherein the locking mechanism is configured, during the opening of the circuit

breaker, such that:

a) the locking member is rotated relative to the output lever (4) against the second
stopper when the output lever (4) is driven to rotate in a first direction, so as to allow the

output lever (4) to keep rotating in the first direction;

b) rotation of the output lever (4) in a second direction opposite to the first direction is

limited by interference between the locking member and the second stopper.

2. The anti-rebound protection device for a circuit breaker according to claim 1,
wherein the control cam (1) is provided with a recess (12) recessed radially and inwards
along its peripheral edge, and wherein the locking mechanism is configured to eliminate the
interference between the locking member and the second stopper when the control cam (1)
is rotated such that the first stopper abuts against the recess (12), so as to allow the output

lever (4) to rotate in the second direction.

3. The anti-rebound protection device for a circuit breaker according to claim 1 or 2,

wherein the control lever (2) has a curved shape and is rotatable around a rotation shaft
9
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positioned at a center of the control lever (2).

4. The anti-rebound protection device for a circuit breaker according to claim 3,
wherein the first stopper is arranged at a first end of the control lever (2), and wherein the

second stopper is arranged at a second end of the control lever (2) opposite to the first end.

5. The anti-rebound protection device for a circuit breaker according to claim 1 or 2,

wherein each of the first stopper and the second stopper is a pin shaft.

6. The anti-rebound protection device for a circuit breaker according to claim 5,

wherein the locking member is a locking pawl (3) mated with the pin shaft.

7. The anti-rebound protection device for a circuit breaker according to claim 1 or 2,
wherein the anti-rebound protection device further comprises a first spring (61) configured

to enable the first stopper to keep abutting against the control cam (1).

8. The anti-rebound protection device for a circuit breaker according to claim 1 or 2,
wherein the anti-rebound protection device further comprises a second spring (62)
configured to enable the locking member to abut against the output lever (4), and to allow

the locking member to rotate relative to the output lever (4) against the second stopper.

9. A circuit breaker comprising the anti-rebound protection device for a circuit breaker

according to any one claims 1-8.

10



PCT/EP2023/054751

WO 2023/241832

FIG. 1

1/7



WO 2023/241832 PCT/EP2023/054751

FIG. 2B

2/7



WO 2023/241832 PCT/EP2023/054751

3/7



WO 2023/241832 PCT/EP2023/054751

FIG. 3C

FIG. 3D

4/7



WO 2023/241832 PCT/EP2023/054751

FIG. 4A

FIG. 4B

5/7



WO 2023/241832 PCT/EP2023/054751

FIG. 4D

6/7



WO 2023/241832 PCT/EP2023/054751

FIG. 4E

7/7



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2023/054751

A. CLASSIFICATION OF SUBJECT MATTER
INV. HO01H71/50

ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO1lH

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

MICHAEL [DE] ET AL.)
4 April 2002 (2002-04-04)
the whole document

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A DE 10 2020 204275 B3 (SIEMENS AG [DE]) 1-9

7 October 2021 (2021-10-07)

paragraphs [0076] - [0104]; figures 1-7
A WO 02/27743 Al (SIEMENS AG [DE]; BACH 1-9

I:‘ Further documents are listed in the continuation of Box C.

‘z‘ See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance;; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance;; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

26 May 2023

Date of mailing of the international search report

06/06/2023

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Arenz, Rainer

Form PCT/ASA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2023/054751
Patent document Publication Patent family Publication
cited in search report date member(s) date
DE 102020204275 B3 07-10-2021 NONE
WO 0227743 Al 04-04-2002 DE 10049728 Al 25-04-2002
WO 0227743 Al 04-04-2002

Form PCT/ASA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report

