
(19) *EP004528779A1*
(11) EP 4 528 779 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
26.03.2025 Bulletin 2025/13

(21) Application number: 23834936.9

(22) Date of filing: 06.07.2023

(51) International Patent Classification (IPC):
H01H 71/10 (2006.01) H01H 9/20 (2006.01)
H01H 71/02 (2006.01)

(52) Cooperative Patent Classification (CPC):
H01H 9/20; H01H 71/02; H01H 71/10

(86) International application number:
PCT/CN2023/106201

(87) International publication number:
WO 2024/008170 (11.01.2024 Gazette 2024/02)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
KH MA MD TN

(30) Priority: 07.07.2022 CN 202210796275
07.07.2022 CN 202210796265

(71) Applicant: Noark Electrics (Shanghai) Co., Ltd.
Shanghai 201614 (CN)

(72) Inventors:
• LU, Kejun

Shanghai 201614 (CN)
• FU, Hao

Shanghai 201614 (CN)
• ZHOU, Changqing

Shanghai 201614 (CN)
• LIU, Shufu

Shanghai 201614 (CN)
• GU, Xiangyi

Shanghai 201614 (CN)

(74) Representative: Petraz, Gilberto Luigi et al
GLP S.r.l.
Viale Europa Unita, 171
33100 Udine (IT)

(54) PULLING AND LOCKING STRUCTURE OF CIRCUIT BREAKER AND PLUG‑IN CIRCUIT
BREAKER

(57) A pulling and locking mechanism of a circuit
breaker includes a housing of the circuit breaker, a handle
mechanism rotatably assembled at an operating end of
the housing, an operating mechanism and a locking
mechanism arranged within the housing, the handle
mechanism is in linkage with the operating mechanism
to drive the circuit breaker to be opened and closed;
wherein a cover plate is rotatably connected to the hous-
ing, and the cover plate is provided with an operating part
and a second driving part; the cover plate rotates be-
tween a recovery position and an opening position; when
the cover plate rotates to the recovery position, the
operating part is close to an end surface of the operating
end; and when the cover plate rotates to the opening
position, the second driving part drives the locking me-
chanism to unlock, and the operating part moves away
from the end surface of the operating end and is used for
pulling the circuit breaker. According to the present in-
vention, the cover plate that is capable of being folded is
provided. When the circuit breaker is disassembled, the
cover plate is opened, and the second driving part of the

cover plate unlocks the locking mechanism at the same
time. In addition, after the cover plate is opened, the
operating part may exert a pulling force or cooperate
with a disassembling tool to extract the circuit breaker.
Compared with existing pulling through button mechan-
isms, the pulling and locking mechanism in the present
invention has the advantages of simple structure, high
stability and convenience in extraction.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of low-
voltage electrical appliances, and more particularly to, a
pulling and locking mechanism of a circuit breaker and a
plug-in circuit breaker.

BACKGROUND

[0002] In recent years, with the development of com-
munication technologies, plug-in circuit breakers have
been widely applied. The existing plug-in circuit breaker
is in plug-in connection with a cabinet, and pulling and
disassembling structure of the plug-in circuit breaker and
the cabinet are mainly performed through buttons. This
pulling and disassembling structure has the following
defects: firstly, when an operation mode of an operating
member is in a handle toggling type, the pulling and
disassembling structure of the buttons has been unable
to meet the normal disassembly of the circuit breaker;
secondly, in a multi-pole circuit breaker, it is impossible to
achieve normal disassembly by pulling one of the buttons
alone; and thirdly, the existing pulling and disassembling
structure cannot unlock a locking mechanism of the
circuit breaker.

SUMMARY

[0003] An object of the present invention is to over-
come the defects of the prior art, and to provide a pulling
and locking mechanism of a circuit breaker that is con-
venient for pulling and disassembling and may cooperate
with a locking mechanism, as well as a plug-in circuit
breaker that incorporates the pulling and locking me-
chanism.
[0004] The present invention provides a pulling and
locking mechanism of a circuit breaker, comprising a
housing of the circuit breaker, a handle mechanism ro-
tatably assembled at an operating end of the housing, an
operating mechanism and a locking mechanism ar-
ranged inside the housing, and the handle mechanism
is in linkage with the operating mechanism to drive the
circuit breaker to be opened and closed; wherein a cover
plate is rotatably connected to the housing, and the cover
plate is provided with an operating part and a second
driving part; the cover plate rotates between a recovery
position and an opening position; when the cover plate
rotates to the recovery position, the operating part moves
close to an end surface of the operating end; and when
the cover plate rotates to the opening position, the sec-
ond driving part drives the locking mechanism to unlock,
and the operating part moves away from the end surface
of the operating end and is used for pulling the circuit
breaker.
[0005] Preferably, when the cover plate rotates to the
recovery position, the cover plate is parallel to the end

surface of the operating end of the housing; and when the
cover plate rotates to the opening position, the cover
plate is perpendicular to the end surface of the operating
end.
[0006] Preferably, one side of the cover plate is a plane
area; the end surface of the operating end of the housing
is provided with an accommodating groove; and when
the cover plate rotates to the recovery position, the cover
plate covers the accommodating groove, and the plane
area remains flush with the end surface of the operating
end.
[0007] Preferably, the operating part is arranged on
one side of the cover plate facing the end surface of
the operating end in a protruding manner; and when
the cover plate covers the accommodating groove, the
operating part is accommodated in the accommodating
groove.
[0008] Preferably, a rotating part is arranged at one end
of the cover plate away from the operating part; an open-
ing that is communicated with the interior of the housing is
formed in the accommodating groove; the rotating part is
rotatably connected to an inner side wall of the housing at
the opening; and a boss serving as the second driving
part is arranged on one side of the rotating part away from
the operating part in a protruding manner.
[0009] Preferably, the operating part is provided with a
linkage hole, and a linkage shaft is assembled in the
linkage hole for linkage connection with two adjacent
cover plates.
[0010] Preferably, when the cover plate covers the
accommodating groove, the operating part is located
at one end of the accommodating groove away from
the handle mechanism, and the rotating part is located
between the handle mechanism and the operating part;
or, when the cover plate covers the accommodating
groove, the operating part is located at one end of the
accommodating groove close to the handle mechanism,
and the operating part is located between the rotating part
and the handle mechanism.
[0011] Preferably, a return spring is arranged between
the cover plate and the housing, and the return spring
drives the cover plate to rotate in a direction of the
recovery position.
[0012] Preferably, a plurality of handle mechanisms
arranged in parallel is rotatably assembled at the operat-
ing end of the housing; two adjacent handle mechanisms
are connected in linkage; the end surface of the operating
end on one side of at least one handle mechanisms is
provided with one accommodating groove; each accom-
modating groove is covered by a respective cover plate;
and the operating parts of the two adjacent cover plates
are connected in linkage through the linkage shaft.
[0013] Preferably, the handle mechanism is rotatable
to a closing position and an opening position; when the
handle mechanism rotates to the closing position, the
handle mechanism drives the circuit breaker to close
through the operating mechanism; when the handle me-
chanism rotates to the opening position, the handle me-
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chanism drives the circuit breaker to open through the
operating mechanism; and
the cover plate is provided with a limiting part; when the
handle mechanism rotates to the closing position, the
handle mechanism cooperates with the limiting part,
such that the cover plate cannot rotate from the recovery
position to the opening position; and when the cover plate
rotates to the opening position, the handle mechanism is
limited by the cover plate, such that the handle mechan-
ism cannot rotate from the opening position to the closing
position.
[0014] Preferably, the handle mechanism is provided
with a first driving part; the handle mechanism can rotate
to an unlocking position; the opening position is located
between the closing position and the unlocking position;
and when the handle mechanism rotates from the open-
ing position to the unlocking position, the first driving part
drives the locking mechanism to unlock.
[0015] Preferably, a side wall of the housing is provided
with a limiting hole; the locking mechanism comprises an
unlocking member, a locking member and an elastic
member; the locking member is provided with a locking
part; the elastic member drives the locking member, such
that the locking part extends out of the limiting hole; the
unlocking member is rotatably assembled between the
locking member and the handle mechanism; the unlock-
ing member is provided with a second unlocking part and
a third driving part; and when the cover plate rotates to the
opening position, the second driving part of the cover
plate cooperates with the second unlocking part to drive
the unlocking member to rotate; and the unlocking mem-
ber drives the locking member through the third driving
part, such that the locking part is retracted into the hous-
ing; and
the unlocking member is also provided with a first un-
locking part; and when the handle mechanism rotates
from the opening position to the unlocking position, the
first driving part cooperates with the first unlocking part to
drive the unlocking member to rotate, such that the third
driving part cooperates with a cooperating part of the
locking member to drive the locking part to be retracted
into the housing.
[0016] Preferably, a side wall of the housing is provided
with a limiting hole; the locking mechanism comprises an
unlocking member and an elastic member; the unlocking
member is rotatably assembled between the handle
mechanism and the limiting hole; the unlocking member
is provided with a second unlocking part and a locking
part; the unlocking member is driven by the elastic mem-
ber, such that the locking part extends out of the limiting
hole; and when the cover plate rotates to the opening
position, the second driving part of the cover plate co-
operates with the second unlocking part to drive the
unlocking member to rotate, such that the locking part
is retracted into the housing; and
the unlocking member is also provided with a first un-
locking part; and when the handle mechanism rotates
from the opening position to the unlocking position, the

first driving part cooperates with the first unlocking part to
drive the unlocking member to rotate, such that the lock-
ing part is retracted into the housing.
[0017] Preferably, the unlocking member comprises a
first rotating arm and a second rotating arm; the first
rotating arm is connected to one end of the second
rotating arm to form the rotating part, and the other
end of the first rotating arm serving as the first unlocking
part cooperates with the first driving part of the handle
mechanism; and
the other end of the second rotating arm as the third
driving part abuts against the cooperating part of the
locking member, or a boss serving as the locking part
is arranged on the other end of the second rotating arm in
a protruding manner.
[0018] The present invention further provides a plug-in
circuit breaker, comprising a housing, wherein the pulling
and locking mechanism as above-mentioned is arranged
at the operating end of the housing.
[0019] According to the pulling and locking mechanism
of the circuit breaker and the plug-in circuit breaker
applying the pulling and locking mechanism in the pre-
sent invention, the cover plate that is capable of being
folded is provided. When the circuit breaker is disas-
sembled, the cover plate is opened, and the second
driving part of the cover plate unlocks the locking me-
chanism at the same time. In addition, after the cover
plate is opened, the operating part may exert a pulling
force or cooperate with a disassembling tool to extract the
circuit breaker. Compared with existing pulling through
button mechanisms, the pulling and locking mechanism
has the advantages of simple structure, high stability and
convenience in extraction.
[0020] In addition, the end surface of the operating end
of the housing is provided with the accommodating
groove, and when the cover plate rotates to the recovery
position, the cover plate covers the accommodating
groove and the operating part is accommodated in the
accommodating groove, thereby achieving a compact
structure and providing a sealing effect. One side of
the cover plate away from the housing is a plane, and
after the cover plate covers the accommodating groove,
the cover plate maintains flush with the exterior of the
housing, which is more conductive to integral formation of
the cover plate and the housing.
[0021] In addition, in a multi-pole circuit breaker, the
linkage of two adjacent cover plates can realize inte-
grated pulling, which is more convenient and reliable
compared to the existing method that requires the indi-
vidual pulling of each button piece.

BRIEF DESCRIPTION OF THE PULLINGS

[0022]

FIG. 1 is a schematic structural diagram of a plug-in
circuit breaker during closing of a cover plate in the
present invention;
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FIG. 2 is a schematic structural diagram of the plug-in
circuit breaker during opening of the cover plate in
the present invention (a locking mechanism is in an
unlocked state);
FIG. 3 is a schematic structural diagram of the plug-in
circuit breaker during opening of the cover plate in
the present invention (a locking mechanism is in a
locked state);
FIG. 4 is a schematic structural diagram of the plug-in
circuit breaker during closing of the cover plate in the
present invention (a housing is provided with a guide
groove);
FIG. 5 is a schematic structural diagram of a multi-
pole plug-in circuit breaker in the present invention (a
cover plate in a second embodiment is in a closed
state);
FIG. 6 is a schematic diagram of an internal structure
when the cover plate covers an accommodating
groove in the present invention (a first embodiment
of the plug-in circuit breaker);
FIG. 7 is a schematic diagram of an internal structure
when the cover plate is opened in the present inven-
tion (the first embodiment of the plug-in circuit break-
er);
FIG. 8 is a schematic structure diagram of a handle
mechanism and a locking mechanism in the present
invention (an unlocked state in the first embodiment
of the plug-in circuit breaker);
FIG. 9 is a schematic structure diagram of the handle
mechanism and the locking mechanism in the pre-
sent invention (a locked state in a third embodiment
of the plug-in circuit breaker);
FIG. 10 is a schematic structure diagram of the
handle mechanism and the locking mechanism in
the present invention (a locked state in a fourth
embodiment of the plug-in circuit breaker);
FIG. 11 is a schematic diagram of an internal struc-
ture of a housing at an operating end in the present
invention;
FIG. 12 is a schematic structural diagram of the first
embodiment of the cover plate in the present inven-
tion (including a reset spring);
FIG. 13 is a schematic structural diagram of the first
embodiment of the cover plate in the present inven-
tion (one side where a mounting groove is provided);
FIG. 14 is a schematic structural diagram of the first
embodiment of the cover plate in the present inven-
tion;
FIG. 15 is a schematic structural diagram of the
second embodiment of the cover plate in the present
invention;
FIG. 16 is a schematic structural diagram of the third
embodiment of the cover plate in the present inven-
tion; and
FIG. 17 is a schematic structural diagram of the
fourth embodiment of the cover plate in the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0023] The specific implementations of a pulling and
locking mechanism of a circuit breaker and a plug-in
circuit breaker of the present invention will be further
described below with reference to the embodiments gi-
ven in FIGs. 1‑17. The pulling and locking mechanism of
the circuit breaker and the plug-in circuit breaker of the
present invention are not limited to the description of the
following embodiments.
[0024] As shown in FIGs. 1‑17, a plug-in circuit breaker
that may be plugged into a cabinet includes a housing 1,
wherein one end of the housing 1 is used as an operating
end 11, a handle mechanism 2 is rotatably assembled at
the operating end 11, the other end of the housing 1 is
used as a wiring terminal 12, and a wiring device (not
shown) for plug-in connection is arranged cooperatively
at the wiring terminal 12. Preferably, a side wall of the
housing 1 is provided with a guide groove 17 (see FIG. 4).
The guide groove 17 provides a guiding effect for the
circuit breaker during plugging in. An opening of the guide
groove 17 faces the wiring terminal 12. An operating
mechanism 7, a contact mechanism and a locking me-
chanism are arranged within the housing 1 between the
operating end 11 and the wiring terminal 12. The contact
mechanism includes a moving contact and a static con-
tact that cooperate with each other, wherein the moving
contact is connected to the operating mechanism 7, and
the static contact is fixedly assembled within the housing
1. The handle mechanism 2 is in linkage with the operat-
ing mechanism 7 to drive the moving contact to contact or
be away from the static contact. A side wall of the housing
1 between the operating end 11 and the wiring terminal 12
is provided with a limiting hole 13. The locking mechan-
ism includes a locking part 321 that cooperates with the
limiting hole 13. When the locking part 321 extends out of
the limiting hole 13, the locking mechanism is in a locked
state, and can be in limiting fit with the cabinet, such that
the circuit breaker that is loaded into the cabinet cannot
be drawn out. When the locking part 321 is retracted into
the housing 1, the locking mechanism is in an unlocked
state, and the circuit breaker that is loaded into the
cabinet can be drawn out. The handle mechanism 2
can rotate to a closing position and an opening position.
When the handle mechanism 2 rotates to the closing
position, the handle mechanism 2 drives the circuit
breaker to close through the operating mechanism 7;
and when the handle mechanism 2 rotates to the opening
position, the handle mechanism 2 drives the circuit
breaker to open through the operating mechanism 7.
In addition, a short-circuit protection mechanism, an
arc extinguishing device, an overload protection me-
chanism and the like may also be arranged within the
housing 1 between the wiring device and the contact
mechanism, all of which fall within the prior art and will
not be repeated here.
[0025] As shown in FIGs. 6‑7, the present application
has the following improvement points: a cover plate 4 is
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also rotatably connected to the operating end 11 of the
housing 1; the cover plate 4 is provided with an operating
part 42 and a second driving part 43; the cover plate 4
rotates between a recovery position and an opening
position; when the cover plate 4 rotates to the recovery
position, the operating part 42 is close to an end surface
of the operating end 11; when the cover plate 4 rotates to
the opening position, the second driving part 43 drives the
locking mechanism to unlock, and the operating part 42
moves away from the end surface of the operating end 11
and is used for pulling the circuit breaker; and the cover
plate 4 forms the pulling and unlocking mechanism of the
circuit breaker. The plug-in circuit breaker can be ex-
tracted from the cabinet through the operating part 42, a
force may be applied directly by the operating part 42, or a
disassembling tool may also be assembled on the oper-
ating part 42, in order to apply a larger pulling force. The
cover plate 4 and the locking mechanism form the pulling
and locking mechanism of the circuit breaker. According
to the pulling and locking mechanism and the plug-in
circuit breaker applying the pulling and locking mechan-
ism, the cover plate 4 that is capable of being folded is
provided. When the circuit breaker is disassembled, the
cover plate 4 is opened, and the second driving part 43 of
the cover plate 4 unlocks the locking mechanism at the
same time. In addition, after the cover plate 4 is opened,
the operating part 42 may exert a pulling force or coop-
erate with a disassembling tool to extract the circuit
breaker. Compared with existing pulling through button
mechanisms, the pulling and locking mechanism has the
advantages of simple structure, high stability and con-
venience in extraction.
[0026] Preferably, when the cover plate 4 rotates to the
recovery position, the cover plate 4 is parallel to the end
surface of the operating end 11 of the housing 1. When
the cover plate 4 rotates to the opening position, the cover
plate 4 forms an included angle with the end surface of the
operating end 11. Preferably, the included angle between
the cover plate 4 and the end surface of the operating end
11 is 90°, that is, the cover plate 4 is perpendicular to the
end surface of the operating end 11.
[0027] Preferably, as shown in FIGs. 2, and 6‑11, the
end surface of the operating end 11 of the housing 1 is
provided with an accommodating groove 14, and the
accommodating groove 14 is located on one side of
the handle mechanism 2, and located on the upper side
of the handle mechanism 2 in the drawings. When the
cover plate 4 rotates to the recovery position, the cover
plate 4 covers the accommodating groove 14. A rotating
part 41 and an operating part 42 are respectively ar-
ranged at both ends of the cover plate 4. The cover plate
4 is further provided with a second driving part 43 that
may extend into the housing 1, and is rotatably connected
to the housing 1 through the rotating part 41. The second
driving part 43 may be arranged on one side of the
rotating part 41 away from the operating part 42 in a
protruding manner. Preferably, the rotating part 41 and
the operating part 42 are arranged on the same sideof the

cover plate 4 facing the end surface of the operating end
11 of the housing 1, and the other side of the cover plate 4
is a plane area 45. When the cover plate 4 covers the
accommodating groove 14, the rotating part 41 and the
operating part 42 are accommodated in the accommo-
dating groove 14. The plane area 45 remains flush with
the exterior of the housing 1, that is, the plane area 45
remains flush with the end surface of the operating end
11. At this time, the cover plate 4 forms an integrated
structure with the housing 1. The cover plate 4 plays the
role of shielding the cover plate 4 and functions as a
pulling member at the same time. Compared with pulling
through button mechanisms, the pulling and locking me-
chanism has the advantages of simple structure, attrac-
tive appearance and convenience in extraction.
[0028] The operating part 42 is a boss that is arranged
on one side of the cover plate 4 in a protruding manner.
The operating part 42 is provided with an operating sur-
face 421 for applying a pulling force. The operating sur-
face 421 intersects with one side of the cover plate 4
facing the housing 1, and is located on one side of the
operating part 42 close to the rotating part 41. When the
cover plate 4 rotates to the opening position, the cover
plate 4 is opposite to the end surface of the operating end
11 of the housing 1 and is used for applying a pulling force
or cooperates with a disassembling tool to realize pulling.
The boss of the operating part 421 may be an arc-shaped
boss or an annular boss or a planar boss or other struc-
ture, and a concave surface of the arc-shaped boss, a
hole wall of a center hole of the annular boss or a side wall
of the planar boss is used as the operating surface 421.
Preferably, the operating surface 421 is an arc-shaped
surface, which is convenient for fingers or the disassem-
bling tool to apply. In addition, a plurality of anti-slip ridges
is arranged on the surface of the operating part 42.
Preferably, a side wall of the operating part 42 away from
the rotating part 41 is used as a pushing surface 422. The
pushing surface 422 is provided with a plurality of anti-slip
ridges, such that the cover plate 4 can be opened by
operating the pushing surface 422.
[0029] Preferably, the rotating part 41 is rotatably con-
nected to the housing 1 intermediately adjacent to the
handle mechanism 2, wherein the second driving part 43
may be arranged on one side of the rotating part 41 away
from the operating part 42. The second driving part 43
may be a boss or a rod-shaped structure. An opening that
is communicated with the inside of the housing 1 is
formed in one end of the accommodating groove 14,
and the rotating part 41 is connected to the opening,
such that the second driving part 43 may extend into
the housing 1 and cooperate with the locking mechanism.
Preferably, the opening is formed in one side close to the
handle mechanism 2, and when the cover plate 4 covers
the accommodating groove 14, the operating part 42 is
located at one end of the accommodating groove 14
away from the handle mechanism 2, and the rotating
part 41 is located between the handle mechanism 2 and
the operating part 42. Of course, the rotating part 41 may
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also be arranged on one side away from the handle
mechanism 2; and when the cover plate 4 covers the
accommodating groove 14, the operating part 42 is lo-
cated between the rotating part 41 and the handle me-
chanism 2, such that the operation is relatively not very
convenient.
[0030] In particular, a limiting part 46 is arranged at one
end of the cover plate 4 close to the handle mechanism 2.
When the handle mechanism 2 rotates to the closing
position, the handle mechanism 2 cooperates with the
limiting part 46, such that the cover plate 4 cannot rotate
from the recovery position to the opening position, which
prevents the cover plate 4 from being opened in a closed
state during a pulling operation, thereby improving the
safety of electricity utilization. In this embodiment, the
limiting part 46 is formed by a region of the plane area 45
close to one end of the handle mechanism 2. Preferably,
when the cover plate 4 rotates to the opening position, the
handle mechanism 2 is limited by the cover plate 4, such
that the handle mechanism 2 cannot rotate from the
opening position to the closing position, so as to prevent
a closing operation during pulling, thereby improving the
safety of electricity utilization.
[0031] Further, a linkage hole 47 is formed in the oper-
ating part 42, and a linkage shaft 6 is assembled in the
linkage hole 47. When the end surface of the operating
end 11 is provided with a plurality of cover plates 4, for
example the circuit breaker is a multi-pole circuit breaker,
and each circuit breaker pole is provided with one cover
plate 4, two adjacent cover plates 4 are connected in
linkage through the linkage shaft 6, which is conducive to
pulling the multi-pole circuit breaker at the same time.
When the circuit breaker is the multi-pole circuit breaker,
it is not necessary to provide the cover plate 4 and the
locking mechanism for each circuit breaker pole, but at
least one cover plate 4 is included. A circuit breaker pole
corresponding to the cover plate 4 is provided with a
locking mechanism. In the case of a 3P circuit breaker,
an intermediate circuit breaker pole may be provided with
a cover plate 4 and a locking mechanism, or each pole
may be provided with a cover plate 4 and a locking
mechanism. In the case of a 4P circuit breaker, the
intermediate two circuit breaker poles are each provided
with a cover plate 4 and a locking mechanism, or each
pole may be provided with a cover plate 4 and a locking
mechanism.
[0032] In addition, a return spring 5 is further arranged
between the cover plate 4 and the housing 1. The return
spring 5 is rotatably assembled coaxially with the cover
plate 4. Two elastic arms of the return spring 5 are
respectively used in cooperation with the cover plate 4
and the housing 1 for providing a reset force for the cover
plate 4. The cover plate 4 is driven to rotate to the
recovery position, i.e., in a direction of covering the
accommodating groove 14.
[0033] Preferably, the handle mechanism 2 may also
be used for unlocking the locking mechanism, and the
handle mechanism 2 can rotate to a closing position, an

opening position and an unlocking position. The opening
position is located between the closing position and the
unlocking position. The handle mechanism 2 is provided
with a first driving part 21. When the handle mechanism 2
rotates from the opening position to the unlocking posi-
tion, the first driving part 21 drives the locking mechanism
to unlock.
[0034] The first embodiment of the plug-in circuit
breaker is provided in conjunction with FIGs. 1‑8 and
11‑17. In this embodiment, a pulling and unlocking me-
chanism is cooperatively arranged at the operating end
11 of the housing 1.
[0035] As shown in FIGs. 1‑8, both ends of the housing
1 function as an operating end 11 and a wiring terminal 12
respectively. A side wall of the housing 1 connected
between the operating end 11 and the wiring terminal
12 is provided with a limiting hole 13. The end surface of
the operating end 11 is provided with a handle hole and an
accommodating groove 14 respectively, wherein the
handle hole is located in one side of the end surface of
the operating end 11 away from the limiting hole 13, and
the accommodating groove 14 is located on one side of
the end surface of the operating end 11 close to the
limiting hole 13. An inner side wall of the housing 1 below
the handle hole is provided with a first connecting part
161. The handle mechanism 2 includes a handle body.
The handle body includes a rotary connecting part and a
handle part which are integrally formed. The rotary con-
necting part is in rotatable fit with the first connecting part
161. The handle part is connected to one side of the rotary
connecting part and extends out of the housing 1 from the
handle hole. A boss as the first driving part 21 is arranged
on one side of the handle part in a protruding manner. The
first driving part 21 and the handle part are respectively
located on both sides of the rotary connecting part.
[0036] An opening is formed in one end of the accom-
modating groove 14 close to the handle mechanism 2.
The opening is communicated with the inside of the
housing 1. An inner side wall of the housing 1 at the
opening is provided with a connecting hole 15. A con-
necting shaft is assembled in the connecting hole 15,
such that the cover plate 4 and the return spring 5 are
coaxially assembled on the connecting shaft. After the
cover plate 4 and the return spring 5 are assembled at the
opening, the opening can be blocked; or, the opening is
blocked by other structures on the inner wall of the
housing 1, only for the second driving part 43 that may
drive the locking mechanism to extend into the opening,
such that foreign matters are prevented from entering
into the housing 1. An end part of a bottom wall of the
accommodating groove close to the opening is used for
abutting against an elastic arm of the return spring 5. A
bottom recess on one side of the accommodating groove
12 away from the opening forms an arc-shaped recess.
The arc-shaped recess may correspond to the operating
part 42 for accommodating the cover plate 4, such that
when the cover plate 4 covers the accommodating
groove 14, the cover plate 4 remains flush with the ex-
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terior of the housing 1, and one end of the accommodat-
ing groove 14 away from the handle mechanism 2 is open
and sealed by the cover plate 4.
[0037] In this embodiment, the locking mechanism is
correspondingly arranged below the accommodating
groove 14. The locking mechanism includes a locking
member 32, an unlocking member 31 and an elastic
member 33, wherein the locking member 32 is arranged
on one side of the limiting hole 13. In this embodiment, the
locking member 32 is preferably in limiting fit with the
housing 1. Of course, the locking member 32 may also be
rotatably connected to the housing 1. The locking mem-
ber 32 is provided with a locking part 321 and a cooperat-
ing part 322. The locking member 32 is driven by the
elastic member 33, such that the locking part 321 extends
out of the limiting hole 13. At this moment, the locking
mechanism is in a locked state. The unlocking member
31 is rotatably assembled between the handle mechan-
ism 2 and the locking member 32. The unlocking member
31 is provided with a first unlocking part 311, a second
unlocking part 312 and a third driving part 313. When the
cover plate 4 rotates to the opening position, the second
driving part 43 of the cover plate 4 cooperates with the
second unlocking part 311 to drive the unlocking member
31 to rotate. The unlocking member 31 drives the locking
member 32 through the third driving part 313, such that
the locking part 321 is retracted into the housing 1. The
locking mechanism is in an unlocked state at this time.
When the handle mechanism 2 rotates to the unlocking
position, the first driving part 21 cooperates with the first
unlocking part 311 to drive the unlocking member 31 to
rotate, such that the third driving part 313 presses the
cooperating part 322 to drive the locking part to be
retracted into the housing 1.
[0038] Specially as shown in FIG. 11, a second con-
necting part 162 is arranged between the limiting hole 13
and the accommodating groove 14, and the second
connecting part 162 corresponds to the lower side of
the accommodating groove 14. In FIG. 11, the second
connecting part 162 is located on the right side of the
accommodating groove 14; the unlocking member 31 is
rotatably connected to the housing 1 through the second
connecting part 162; a slidable limiting part is arranged on
at least one side of the limiting hole 13; and the locking
member 32 is in sliding fit with the slidable limiting part, so
that the locking member 32 performs linear motion on one
side of the limiting hole 13 under the drive of the elastic
member 33 and the unlocking member 31. Of course, the
slidable limiting part may also not be arranged. The
locking part 32 is rotatably assembled on one side of
the limiting hole 13. The locking member 32 is driven by
the elastic member 33 and the unlocking member 31 to
rotate, so that the locking part 321 extends out of the
limiting hole 13 or is retracted into the housing 1.
[0039] A locking part 321 and a cooperating part 322
are arranged on one side of the locking member 32 facing
the limiting hole 13, wherein the locking part 321 is a boss
structure that is arranged in a protruding manner. The

locking part 321 cooperates with the limiting hole 13. The
cooperating part 322 is an inclined plane arranged on one
side of the locking member 32. The cooperating part 322
may cooperate with the third driving part 313 of the
unlocking member 31. In addition, the unlocking member
31 is correspondingly located below the accommodating
groove 14, and a second unlocking part 312 is arranged
on one side of the unlocking member 3 facing the accom-
modating groove 14. The second driving part 43 ar-
ranged on the cover plate 4 may extend into the housing
1. The second driving part 43 cooperates with the second
unlocking part 312 to drive the unlocking member 31 and
then drive the locking member 32, so that the locking part
321 is retracted into the housing 1. Of course, when the
unlocking member 31 is not provided with the second
driving part 43, the unlocking member 31 may also be
driven to unlock the locking member 32 as the handle
mechanism 2 swings to the unlocking position.
[0040] A specific structure of the unlocking member 31
is provided in conjunction with FIGs. 6‑8. The unlocking
member 31 includes a first rotating arm and a second
rotating arm. The first rotating arm is connected to one
end of the second rotating arm to form the rotating part 41.
The rotating part 41 is in rotating fit with the second
connecting part 162. The other end of the first rotating
arm, which functions as the first unlocking part 311,
cooperates with the first driving part 21 of the handle
mechanism 2. A boss is arranged in the middle part of the
first rotating arm in a protruding manner. The boss is
located on one side facing the cover plate 4 as the second
unlocking part 312. The other end of the second rotating
arm, which functions as the third driving part 313, abuts
against the cooperating part 322 of the third driving part
313. In drawings, the third driving part 313 is attached to
the cooperating part 322 of the inclined plane. It should be
noted that a position of the second unlocking part 312 is
related to a position of the second driving part 43, but the
position of the second unlocking part 312 is not limited to
the middle part of the first rotating arm.
[0041] The locking member 32 is block-shaped as a
whole. A locking part 321 and a cooperating part 322 are
arranged on one side of the locking member 32 facing the
limiting hole 13. The locking part 321 is a boss that is
arranged on one side of the locking member 32 in a
protruding manner, such that one side of the locking
member 32 facing the limiting hole 13 is integrally shaped
as a Chinese character " ". An L-shaped groove is
formed in the locking member 32 on the same side as the
locking part 321. A side wall of the L-shaped groove
facing the limiting hole 13 is an inclined plane which
serves as the cooperating part 322 to abut against the
unlocking member 31. As shown in FIGs. 6‑8, one side of
the cooperating part 322 away from the unlocking mem-
ber 31 is higher, one side of the cooperating part 322
close to the unlocking member 31 is lower, and the
cooperating part 322 may preferably be attached to
one side of the second rotating arm, so as to improve
a cooperation degree of the cooperating part 322 and the
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second rotating arm. A boss structure is arranged on a
body of the locking member 32 on one side away from the
limiting hole 13 in a protruding manner, and a notch
groove is formed in a corner of the boss structure. When
a contact support rotates from a closing position to an
opening position, the notch groove can avoid the contact
support. When the contact support is located in the
closing position, one side of the notch groove may abut
against the contact support to limit the locking mechan-
ism from unlocking. When the contact support is located
in the opening position, and when the locking member 32
is in an unlocked state and retracted into the housing, one
side of the notch groove may abut against the contact
support to limit the contact support from closing. An
assembling hole is formed in one side immediately ad-
jacent to the boss structure. The elastic member 33 is
cooperatively assembled between the assembling hole
and an inner side wall of the housing 1. That is, both ends
of the elastic member 33 abut against the third cooperat-
ing part 322 and the inner side wall of the housing 1
respectively, so that the elastic member 33 is deformed to
drive the locking member 32 to slide in the housing 1.
[0042] The operating mechanism 7 is rotatably as-
sembled below the locking mechanism. The operating
mechanism 7 includes a contact support that is rotatably
connected to the housing 1. A jump buckle and a lock
buckle are rotatably assembled on the contact support.
The jump buckle is in buckling fit with one end of the lock
latch. The contact support is connected in linkage with the
handle mechanism 2 through a connecting rod. The
moving contact is mounted on the contact support
through a moving contact spring. The contact support
is located on one side of the locking member 32. When
the circuit breaker is closed, a convex limiting surface on
the contact support rotates to a position corresponding to
the locking member 32, and is in limiting fit with the
locking member 32 through the contact support, in order
to prevent the locking member 32 from moving and limit
the locking part 321 from being retracted into the housing
1. When the circuit breaker is opened, a limiting surface of
the contact support rotates to a position of avoiding the
locking member 32. When the circuit breaker is in the
opening position, and the locking member 32 is in an
unlocked state and is retracted into the housing 1, one
side of the notch groove may abut against the contact
support to limit the contact support from closing.
[0043] A first embodiment of the cover plate 4 is pro-
vided in conjunction with FIGs. 1‑7 and 12‑14. The cover
plate 4 includes a cover plate body. The cover plate body
has a width the same as the width of the end surface of the
operating end 11. An operating part 42 and a rotating part
41 are arranged at both ends of the cover plate body
respectively, wherein the operating part 42 and the rotat-
ing part 41 are arranged on the same side of the cover
plate body in a protruding manner, and the other side of
the cover plate body without the rotating part 41 and the
operating part 42 is a plane area 45. After the accom-
modating groove 14 is closed, the plane area 45 remains

flush with the exterior of the housing 1. As shown in FIGs.
12‑14, the rotating part 41 is a cylindrical boss that is
arranged on one side of the cover plate body in a pro-
truding manner.A shaft hole413 is formed in the middle of
the rotating part 41. A connecting shaft may be as-
sembled in each of this shaft hole 413 and the connecting
hole 15, such that the cover plate 4 is rotatably as-
sembled in the housing 1. A mounting groove 411 is
formed in an end surface of one end of the rotating part
41. A shaft hole 413 that penetrates through the rotating
part 41 is formed in the bottom of the mounting groove
411. The return spring 5 is assembled in the mounting
groove 411, and the return spring 5 is preferably a torsion
spring that is sleeved onto the connecting shaft. A notch
412 is formed in one side of the mounting groove 411.
One elastic arm of the return spring 5extends out from the
notch 412 and abuts against the housing 1, and the other
elastic arm abuts against one side of the notch 412. A
boss structure is arranged on one outer side of the
rotating part 41 away from the operating part 42. The
boss structure is used as a second driving part 43 for
cooperating with the second unlocking part 312 of the
unlocking part 31.
[0044] The operating part 42 is an annular boss ar-
ranged on one side of the cover plate body. A wall of a
center hole of the annular boss functions as an operating
surface 421, and a central axis of the center hole is
parallel to a central axis of the mounting groove 411.
An outer diameter of the operating part 42 is greater than
an outer diameter of the rotating part 41. That is, one side
of the operating part 42 is more convex. When the cover
plate 4 covers the accommodating groove 14, one side of
the operating part 42 may abut against the arc-shaped
recess of the mounting groove 411. After the cover plate 4
is opened, the disassembling tool may be inserted into
the center hole and attached to the operating surface
421. One side wall of the operating part 42 away from the
rotating part 41 is used as a pushing surface 422. That is,
in the drawings, an arc-shaped outer side wall of one side
of the operating part 42 away from the rotating part 41 is
used as the pushing surface 422, and the pushing sur-
face 422 is provided with a plurality of anti-slip ridges. In
this embodiment, the pushing surface 422 has the largest
width, and one side of the annular boss close to the
connecting part has a small width. A linkage hole 47 is
formed in one end of the operating part 42 away from the
rotating part 41, and the linkage shaft 6 may be as-
sembled in the linkage hole 47, so that the two adjacent
cover plate bodies may be connected in linkage.
[0045] In addition, a reinforcing part 44 is connected
between the operating part 42 and the rotating part 41 to
improve the mechanical strength of the cover plate 4. The
cover plate body on one side away from the rotating part
41, the operating part 42 and the reinforcing part 44 is
used as the plane area 45. The cover plate 4 covers the
accommodating groove 14. The plane area 45 remains
flush with the exterior of the housing 1. One end of the
plane area 45 as the limiting part 46 is in limiting fit with the
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handle mechanism 2, that is, the limiting part 46 is located
at one end of the plane area 45 close to the handle
mechanism 2. When the handle mechanism 2 rotates
to the closing position, the handle mechanism 2 is located
at the upper part of the limiting part 46, and the handle
mechanism 2 limits the cover plate 4 from being opened.
[0046] It should be noted that, in this structure, the
rotating part 41 of the cover plate 4 is rotatably connected
to the housing 1 on one side close to the handle mechan-
ism 2, and the operating part 42 is located on one side
away from the handle mechanism 2, but the connection
mode of the cover plate 4 is not limited to this. That is, the
rotating part 41 may be connected to the housing 1 on one
side away from the handle mechanism 2. At this time, the
operating part 42 is located on one side close to the
handle mechanism 2, and the limiting part 46 and the
operating part 42 are located at the same end of the cover
plate body; or, the operating part 42 also serves as the
limiting part 46. In this way, when the handle mechanism
2 rotates to the closing position, the handle mechanism 2
may also limit the cover plate 4 from being to be opened;
and when the handle mechanism 2 swings to the opening
position, the cover plate 4 may be opened.
[0047] A second embodiment of the cover plate 4 is
provided in conjunction with FIG. 15. The cover plate 4
includes a cover plate body, which is identical with that in
the first embodiment of the cover plate 4. A rotating part
41 and an operating part 42 are arranged at both ends on
the same side of the cover plate body in a protruding
manner, wherein the rotating part 41 is the same as that in
the first embodiment of the cover plate 4. The cover plate
body on one side away from the operating part 42 and the
rotating part 42 is the plane area 45. The limiting part 46 is
formed by one end of the plane area 45. However, the
second embodiment is different from the first embodi-
ment of the cover plate 4 in that a reinforcing part 44 is no
longer arranged between the operating part 42 and the
rotating part 41. In this embodiment, the operating part 42
is an arc-shaped boss, a concave surface of the arc-
shaped boss as the operating surface 421 faces the
rotating part 41, and an arc-shaped outer side wall of
the arc-shaped boss is used as the pushing surface 422,
that is, a side away from the concave surface is used as
the pushing surface 422 and is provided with anti-slip
ridges. The operating part 42 is provided with a linkage
hole 47 the same as that in the first embodiment.
[0048] A third embodiment of the cover plate 4 is
provided in conjunction with FIG. 16. The cover plate 4
includes a cover plate body. A rotating part 41 and an
operation part 42 are arranged at both ends on the same
side of the cover plate body. A reinforcing part 44 is also
arranged between rotating part 41 and the operation part
42. In this embodiment, the operation part 42 is an
annular boss of the same width. That is, the width of
the operating part 42 at the pushing surface 422 is the
same as the width of one side of the operating part 42
close to the rotating part 41. It may be understood that the
width of the whole operating part 42 is approximately

equal to the width of the end surface of the operating end
11, which is conducive to improving the mechanical
strength of the operating part 42. The other structures
of the cover plate 4 are the same as those of the first
embodiment of the cover plate 4. That is, the rotating part
41, the mounting groove 411, the limiting part 46 and the
plane area 45 are all the same as the structure of the first
embodiment.
[0049] A fourth embodiment of the cover plate 4 is
provided in conjunction with FIG. 17. The cover plate 4
includes a cover plate body. A rotating part 41 and an
operating part 42 are arranged at both ends on the same
side of the cover plate body, which is the same as the
second embodiment. A reinforcing part 44 is not ar-
ranged between the rotating part 41 and the operating
part 42. The operating part 42 in this embodiment is a
plane boss of the same width. The plane boss may form a
certain included angle with the cover plate body. A side
wall of the plane boss that forms an included angle with
the cover plate body is the operating surface 421. In this
embodiment, the plane boss and the cover plate body are
perpendicular to each other, and one side wall of the
plane boss perpendicular to the cover plate body is used
as the operating surface 421.
[0050] It should be noted that, as other embodiments,
the end surface of the operating end 11 of the housing 1
may also not be provided with an accommodating groove
14. At this moment, the cover plate 4 is rotatably or,
detachably and rotatably connected to the housing 1.
At this moment, the cover plate 4 in the above embodi-
ment is rotatably connected to the housing 1 on one side
of the handle mechanism 2. That is, the rotating part 41 is
rotatably connected to the housing 1 on one side of the
handle mechanism 2, and the end surface of the operat-
ing end 11 is provided with a through hole for the second
driving part 43 to extend into the housing 1. The operating
part 42 is preferably arranged on one side of the cover
plate 4 away from the end surface of the operating end 11
in a protruding manner. When the cover plate 4 rotates to
the recovery position, the cover plate 4 may be attached
to the end surface of the operating end 11 in parallel, so as
to reduce a space occupied by the cover plate 4. If the
operating part 42 is still arranged on one side of the cover
plate 4 facing the end surface of the operating end 11 in a
protruding manner, when the cover plate 4 is parallel to
the end surface of the operating end 11, a certain distance
is left between the cover plate 4 and the end surface of the
operating end 11, or one end of the cover plate 4 away
from the operating part 42 is attached to the end surface
of the operating end 11. When the cover plate 4 is parallel
to the end surface of the operating end 11, the operating
part 42 is located outside the end surface of the operating
end 11, in order to avoid the end surface of the operating
end 11.
[0051] Referring to FIG. 5, a second embodiment of a
plug-in circuit breaker is provided. The plug-in circuit
breaker includes a housing 1 in which at least two parallel
accommodating cavities are arranged. A circuit breaker

5

10

15

20

25

30

35

40

45

50

55



10

17 EP 4 528 779 A1 18

pole is assembled in each accommodating cavity. That is,
at least one partition plate is arranged in the housing 1,
and the space in the housing 1 is divided into two accom-
modating cavities by the partition plate. Alternatively,
each circuit breaker pole includes a circuit breaker pole
housing. A space in each circuit breaker pole housing is
used as an accommodating cavity. The housing 1 is
formed by splicing a plurality of circuit breaker pole
housings. Each circuit breaker pole includes the operat-
ing mechanism 7, the handle mechanism 2 and the lock-
ing mechanism as in the embodiment of the above-men-
tioned plug-in circuit breaker. The handle mechanisms 2
of the two adjacent circuit breaker poles are connected in
linkage, so a plurality of parallel handle mechanisms 2 is
rotatably assembled on the operating end 11 of the
housing 1. The end surface of the operating end 11 on
one side of at least one handle mechanisms 2 is provided
with an accommodating groove 14. The accommodating
groove 14 is correspondingly covered by one cover plate
4, and the operating parts 42 of the two adjacent cover
plates 4 are connected in linkage through the linkage
shaft 6. Of course, preferably, the end surface of the
operating end 11 on one side of each handle mechanism
2 is provided with an accommodating groove 14, each
accommodating groove 14 corresponds to one accom-
modating cavity, and each accommodating groove 14 is
correspondingly covered by one cover plate 4 respec-
tively. The operating part 42 is provided with a linkage
hole 47 in which the linkage shaft 6 is assembled. Two
adjacent cover plates 4 may be connected in linkage
through the linkage shaft 6, and all cover plates 4 may
be lift at the same time to pull the circuit breaker out of the
cabinet.
[0052] In this embodiment, an inner side wall structure
of each accommodating cavity is the same as the inner
side wall of the housing 1 in the embodiment of the above
plug-in circuit breaker, which is provided with a first con-
necting part 161 and a second connecting part 162,
wherein the first connecting part 161 is correspondingly
provided with a through hole for the handle linkage shafts
6 of the adjacent two handle mechanisms 2 to be con-
nected in linkage. In addition, a side wall of the accom-
modating cavity is also provided with an avoiding hole.
The connecting shafts of the two adjacent operating
mechanisms 7 are connected in linkage through the
avoiding holes. A side wall of the housing 1 is provided
with at least two parallel limiting holes 13, wherein each
limiting hole 13 corresponds to one accommodating cav-
ity, and the locking part 321 in each circuit breaker pole
correspondingly cooperates with the limiting hole 13.
[0053] A third embodiment of the plug-in circuit breaker
is provided in conjunction with FIG. 9. The plug-in circuit
breaker includes a housing 1, a handle mechanism 2 and
an operating mechanism 7 that are identical with those in
the first embodiment or the second embodiment, wherein
the operating end 11 of the housing 1 may be provided
with the same accommodating groove 14 as that in the
first embodiment or the second embodiment, and the

accommodating groove 14 is covered by the cover plate
4 in the above embodiments.
[0054] The third embodiment is different from the
above embodiments in that: the locking mechanism cor-
respondingly arranged below the accommodating
groove 14 includes an unlocking member 31 and an
elastic member 33; the unlocking member 31 is rotatably
assembled between handle mechanism 2 and the limit-
ing hole 13; the unlocking member 31 is provided with a
first unlocking part 311, a second unlocking part 312 and
a locking part 321; the unlocking member 31 is driven by
the elastic member 33, such that the locking part 321
extends out of the limiting hole 13; when the cover plate 4
rotates to the opening position, the second driving part 43
of the cover plate 4 cooperates with the second unlocking
part 311 to drive the unlocking member 31 to rotate, such
that the locking part 321 is retracted into the housing 1;
and when the handle mechanism 2 rotates from the
opening position to the unlocking position, the handle
mechanism 2 drives the unlocking member 31 to rotate
through the first unlocking part 311, such that the locking
part 321 is retracted into the housing 1.
[0055] As shown in FIG. 9, the unlocking member 31
includes a first rotating arm and a second rotating arm,
wherein the first rotating arm is connected to one end of
the second rotating arm to form the rotating part 41, and
the other end of the first rotating arm as the first unlocking
part 311 cooperates with the first driving part 4 of the
handle mechanism 2. A boss is arranged in the middle of
the first rotating arm in a protruding manner. The boss as
the second unlocking part 312 is located on one side
facing the cover plate 4, and a boss as the locking part
321 is arranged on the other end of the second rotating
arm in a protruding manner.
[0056] In the above three embodiments, the first un-
locking part 311 and the second unlocking part 312 may
be set as the same unlocking part and cooperate with the
first driving part 21 and the second driving part 43 at the
same time. In addition, in this embodiment, the handle
mechanism 2 and/or the cover plate 4 drive the locking
part 32 through the unlocking member 31, such that the
locking part 321 is retracted into the housing 1. As an-
other structure of this embodiment, the handle mechan-
ism 2 and/or the cover plate 4 may also directly drive the
locking member 32. The locking mechanism includes a
locking member 32 and an elastic member 33, wherein
the locking member 32 is arranged movably and is pro-
vided with a locking part 321, and the elastic member 33
drives the locking member 32 to move, such that the
locking part 321 extends out of the limiting hole 13. The
rotation of the handle mechanism 2 and/or the cover plate
4 exerts an acting force to the locking member 32, and the
locking member 32 is stressed to move, such that the
locking mechanism is unlocked when the locking part 321
is retracted into the housing 1. In addition, the handle
mechanism 2 and/or the cover plate 4 may also drive the
locking member 32 to unlock through a plurality of un-
locking members.
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[0057] A fourth embodiment of the plug-in circuit break-
er is provided in conjunction with FIG. 10. The plug-in
circuit breaker includes a housing 1, a handle mechanism
2 and an operating mechanism 7 that are identical with
those of the first embodiment or the second embodiment,
wherein the operating end 11 of the housing 1 may be
provided with the same accommodating groove 14 as the
first embodiment or the second embodiment, and the
accommodating groove 14 is covered by the cover plate
4 in the above embodiments. The locking mechanism is
correspondingly arranged below the accommodating
groove 14. The locking mechanism includes an unlocking
member 31, a locking member 32 and a return spring 33,
wherein the locking member 32 and the return spring are
the same as those in the first embodiment or the second
embodiment. The structure of the unlocking member 31
is similar to that in the first embodiment or the second
embodiment, but the unlocking member 31 is no longer
provided with the second unlocking part 312. That is, the
cover plate 4 in this embodiment cannot drive the locking
mechanism to unlock. The cover plate 4 in this embodi-
ment is only used for pulling and disassembling the circuit
breaker. Of course, an accommodating groove 14 may
also not be provided in this embodiment.
[0058] In addition, when the cover plates 4 in the first,
the second and the third embodiments are also only used
for pulling and disassembling the circuit breaker, a sec-
ond unlocking part 312 in the locking mechanism is
omitted; or the second driving part 43 is no longer ar-
ranged on the cover plate 4; or the second unlocking part
312 and the second driving part 43 are not arranged at the
same time.
[0059] It should be explained that, in the description of
the present invention, the terms such as "up", "down",
"left", "right", "inner" and "outer" indicating the directional
or positional relations on the basis of the directional or
positional relations shown in the drawings are only used
for conveniently describing the present invention and
simplifying the description, not indicate or imply that
the referred devices or elements must have a specific
orientation and be configured and operated in a specific
direction; therefore, they cannot be construed as a limita-
tion on the present invention.
[0060] We have made further detailed description of
the present invention mentioned above in combination
with specific preferred embodiments, but it is not deemed
that the specific embodiments of the present invention is
only limited to these descriptions. A person skilled in the
art can also, without departing from the concept of the
present invention, make several simple deductions or
substitutions, which all be deemed to fall within the pro-
tection scope of the present invention.

Claims

1. A pulling and locking mechanism of a circuit breaker,
comprising a housing (1) of the circuit breaker, a

handle mechanism (2) rotatably assembled at an
operating end (11) of the housing (1), an operating
mechanism (7) and a locking mechanism arranged
inside the housing (1), and the handle mechanism
(2) is in linkage with the operating mechanism (7) to
drive the circuit breaker to be opened and closed;
wherein a cover plate (4) is rotatably connected to
the housing (1), and the cover plate (4) is provided
with an operating part (42) and a second driving part
(43); the cover plate (4) rotates between a recovery
position and an opening position; when the cover
plate (4) rotates to the recovery position, the operat-
ing part (42) moves close to an end surface of the
operating end (11); and when the cover plate (4)
rotates to the opening position, the second driving
part (43) drives the locking mechanism to unlock,
and the operating part (42) moves away from the end
surface of the operating end (11) and is used for
pulling the circuit breaker.

2. The pulling and locking mechanism of the circuit
breaker according to claim 1, wherein when the
cover plate (4) rotates to the recovery position, the
cover plate (4) is parallel to the end surface of the
operating end (11) of the housing (1); and when the
cover plate (4) rotates to the opening position, the
cover plate (4) is perpendicular to the end surface of
the operating end (11).

3. The pulling and locking mechanism of the circuit
breaker according to claim 1, wherein one side of
the cover plate (4) is a plane area (45); the end
surface of the operating end (11) of the housing (1)
is provided with an accommodating groove (14); and
when the cover plate (4) rotates to the recovery
position, the cover plate (4) covers the accommodat-
ing groove (14), and the plane area (45) remains
flush with the end surface of the operating end (11).

4. The pulling and locking mechanism of the circuit
breaker according to claim 3, wherein the operating
part (42) is arranged on one side of the cover plate (4)
facing the end surface of the operating end (11) in a
protruding manner; and when the cover plate (4)
covers the accommodating groove (14), the operat-
ing part (42) is accommodated inside the accommo-
dating groove (14).

5. The pulling and locking mechanism of the circuit
breaker according to claim 3, wherein a rotating part
(41) is arranged at one end of the cover plate (4)
away from the operating part (42); an opening that is
communicated with the interior of the housing (1) is
formed in the accommodating groove (14); the rotat-
ing part (41) is rotatably connected to an inner side
wall of the housing (1) at the opening; and a boss
serving as the second driving part (43) is arranged on
one side of the rotating part (41) away from the
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operating part (42) in a protruding manner.

6. The pulling and locking mechanism of the circuit
breaker according to claim 1, wherein the operating
part (42) is provided with a linkage hole (47), and a
linkage shaft (6) is assembled in the linkage hole (47)
for linkage connection with two adjacent cover plates
(4).

7. The pulling and locking mechanism of the circuit
breaker according to claim 3, wherein when the
cover plate (4) covers the accommodating groove
(14), the operating part (42) is located at one end of
the accommodating groove (14) away from the han-
dle mechanism (2), and the rotating part (41) is
located between the handle mechanism (2) and
the operating part (42); or, when the cover plate
(4) covers the accommodating groove (14), the op-
erating part (42) is located at one end of the accom-
modating groove (14) close to the handle mechan-
ism (2), and the operating part (42) is located be-
tween the rotating part (41) and the handle mechan-
ism (2).

8. The pulling and locking mechanism of the circuit
breaker according to claim 1, wherein a return spring
(5) is arranged between the cover plate (4) and the
housing (1), and the return spring (5) drives the cover
plate (4) to rotate in a direction of the recovery posi-
tion.

9. The pulling and locking mechanism of the circuit
breaker according to claim 1, wherein a plurality of
handle mechanisms (2) arranged in parallel is rota-
tably assembled at the operating end (11) of the
housing (1); two adjacent handle mechanisms (2)
are connected in linkage; the end surface of the
operating end (11) on one side of at least one handle
mechanisms (2) is provided with one accommodat-
ing groove (14); each accommodating groove (14) is
covered by a respective cover plate (4); and the
operating parts (42) of the two adjacent cover plates
(4) are connected in linkage through the linkage shaft
(6).

10. The pulling and locking mechanism of the circuit
breaker according to any one of claims 1 to 9, where-
in the handle mechanism (2) is rotatable to a closing
position and an opening position; when the handle
mechanism (2) rotates to the closing position, the
handle mechanism (2) drives the circuit breaker to
close through the operating mechanism (7); when
the handle mechanism (2) rotates to the opening
position, the handle mechanism (2) drives the circuit
breaker to open through the operating mechanism
(7); and
the cover plate (4) is provided with a limiting part (46);
when the handle mechanism (2) rotates to the clos-

ing position, the handle mechanism (2) cooperates
with the limiting part (46), such that the cover plate (4)
cannot rotate from the recovery position to the open-
ing position; and when the cover plate (4) rotates to
the opening position, the handle mechanism (2) is
limited by the cover plate (4), such that the handle
mechanism (2) cannot rotate from the opening posi-
tion to the closing position.

11. The pulling and locking mechanism of the circuit
breaker according to claim 10, wherein the handle
mechanism (2) is provided with a first driving part
(21); the handle mechanism (2) can rotate to an
unlocking position; the opening position is located
between the closing position and the unlocking posi-
tion; and when the handle mechanism (2) rotates
from the opening position to the unlocking position,
the first driving part (21) drives the locking mechan-
ism to unlock.

12. The pulling and locking mechanism of the circuit
breaker according to claim 11, wherein a side wall
of the housing (1) is provided with a limiting hole (13);
the locking mechanism comprises an unlocking
member (31), a locking member (32) and an elastic
member (33); the locking member (32) is provided
with a locking part (321); the elastic member (33)
drives the locking member (32), such that the locking
part (321) extends out of the limiting hole (13); the
unlocking member (31) is rotatably assembled be-
tween the locking member (32) and the handle me-
chanism (2); the unlocking member (31) is provided
with a second unlocking part (312) and a third driving
part (313); and when the cover plate (4) rotates to the
opening position, the second driving part (43) of the
cover plate (4) cooperates with the second unlocking
part (311) to drive the unlocking member (31) to
rotate; and the unlocking member (31) drives the
locking member (32) through the third driving part
(313), such that the locking part (321) is retracted into
the housing (1); and
the unlocking member (31) is also provided with a
first unlocking part (311); and when the handle me-
chanism (2) rotates from the opening position to the
unlocking position, the first driving part (21) coop-
erates with the first unlocking part (311) to drive the
unlocking member (31) to rotate, such that the third
driving part (313) cooperates with a cooperating part
(322) of the locking member (32) to drive the locking
part (321) to be retracted into the housing (1).

13. The pulling and locking mechanism of the circuit
breaker according to claim 11, wherein a side wall
of the housing (1) is provided with a limiting hole (13);
the locking mechanism comprises an unlocking
member (31) and an elastic member (33); the un-
locking member (31) is rotatably assembled be-
tween the handle mechanism (2) and the limiting
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hole (13); the unlocking member (31) is provided with
a second unlocking part (312) and a locking part
(321); the unlocking member (31) is driven by the
elastic member (33), such that the locking part (321)
extends out of the limiting hole (13); and when the
cover plate (4) rotates to the opening position, the
second driving part (43) of the cover plate (4) co-
operates with the second unlocking part (311) to
drive the unlocking member (31) to rotate, such that
the locking part (321) is retracted into the housing (1);
and
the unlocking member (31) is also provided with a
first unlocking part (311); and when the handle me-
chanism (2) rotates from the opening position to the
unlocking position, the first driving part (21) coop-
erates with the first unlocking part (311) to drive the
unlocking member (31) to rotate, such that the lock-
ing part (321) is retracted into the housing (1).

14. The pulling and locking mechanism of the circuit
breaker according to claim 11, wherein the unlocking
member (31) comprises a first rotating arm and a
second rotating arm; the first rotating arm is con-
nected to one end of the second rotating arm to form
the rotating part (41), and the other end of the first
rotating arm serving as the first unlocking part (311)
cooperates with the first driving part (21) of the
handle mechanism (2); and
the other end of the second rotating arm as the third
driving part (313) abuts against the cooperating part
(322) of the locking member (32), or a boss serving
as the locking part (321) is arranged on the other end
of the second rotating arm in a protruding manner.

15. A plug-in circuit breaker, comprising a housing (1),
wherein the pulling and locking mechanism accord-
ing to any one of claims 1 to 14 is arranged at the
operating end (11) of the housing (1).
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