
(12) STANDARD PATENT (11) Application No. AU 2020381806 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Plug-in circuit breaker 

(51) International Patent Classification(s) 
H01H 71/10 (2006.01) 

(21) Application No: 2020381806 (22) Date of Filing: 2020.11.14 

(87) WIPO No: W021/093875 

(30) Priority Data 

(31) Number (32) Date (33) Country 
201911122568.X 2019.11.15 CN 

(43) Publication Date: 2021.05.20 
(44) Accepted Journal Date: 2023.09.28 

(71) Applicant(s) 
Zhejiang Chint Electrics Co.,Ltd.  

(72) Inventor(s) 
LU, Kejun;GU, Xiangyi;YANG, An;ZHU, Jun;GUO, Shaojun 

(74) Agent / Attorney 
IP SOLVED (ANZ) PTY. LTD., PO BOX R1791, ROYAL EXCHANGE, NSW, 1225, AU 

(56) Related Art 
CN 110400727 A 
US 3098142 A 
US 6005208 A 
CN 109585233 A



(12) J -9JI- 1*FMM IN -li EP ilh 

(19) 

P d PIT, R. ~(10) M ET / V4:Y 
(43) d VTW O 2021/093875 A1 

2021 4 5 P 20 (20.05.2021) WIPO T PWC0T 

(51) p (72)&PAfl R:y-4P(LU,Kejun); + I iNjT 
H01H 71/10 (2006.01) I L tt M - I1 \2 X IE 1 M , Zhejiang 

(21) ) PCT/CN2020/128874 325603 (CN) 0  IN h *l(GU, Xiangyi); +IJ1Ikl 

(22) M pj $ IR : 2020 411 ] 14 H (14.11.2020) Zhejiang325603 (CN)0 o 5 (YANG,An); + 
(25) $jfl.iP c M #:n +i ALnt I * T R W XIE* M 

(2 6)QltWi# +1 ,Zhejiang 325603 (CN) o l-(ZHU,Jun); + 

(30) i t: * 1 9, Zhejiang 325603 (CN) o I Wp2P(GUO, 

201911122568.X 2019 4 1115 H (15.11.2019) CN Shaojun); I 

(71) $iA: A IE 3:1' T ti }R%1A(ZHEJIANG MZ EX 1 Zhejiang 325603 (CN)o 

CHINT ELECTRICS CO.,LTD.) [CN/CN]; (74){tI -,T 76: ] R it AtXI $ FT 
Ei &iL - I 1 k E (MiMt ') (BEIJING JOYAN INTELLECTUAL 

$1,Zhejiang 325603 (CN)o   PROPERTY OFFICE); FP id L f -ij T I 

(54) Title: PLUG-IN CIRCUIT BREAKER 

=~(5 4) & P 'flRZAlt YX DWTI¶ 

O3 

0 6 

(57) Abstract: A plug-in circuitbreaker, comprising a shell, a button mechanism, and an operating mechanism. The button mechanism 
drives the operating mechanism to execute closing/opening, the button mechanism has a closing position and an opening position, the 
shell is formed with a limiting hole, the circuit breaker further comprises a locking piece arranged in the shell, and the locking piece is 
provided with a locking boss arranged corresponding to the limiting hole; when the button mechanism is located at the closing position, 
the locking boss of the locking piece extends out of the limiting hole and is limited by the button mechanism and cannot return back
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to the shell; when the button mechanism is located at the opening position, the locking boss of the locking piece extends out of the 
limiting hole, an external force is applied to the locking piece, the locking boss of the locking piece can return back to the shell, and the 
locking piece limits the button mechanism to perform a closing operation, so that the circuit breaker cannot complete a closing action.  
Plug and unplug of the circuit breaker in a closed state and closing of the circuit breaker in a mounting process can be prevented, the 
structure is simple, and the reliability is high.  
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PLUG-IN CIRCUIT BREAKER 

FIELD OF THE INVENTION 

The invention relates to the field of low-voltage electrical appliances, in particular to a 

plug-in circuit breaker.  

BACKGROUND OF THE INVENTION 

With the rapid development of the network communication technology, especially the 

application and popularization of 5G networks, the circuit breaker is required to effectively 

improve the safety of electrical equipment more and more highly, but the traditional terminal 

circuit breaker required to connect a plurality of sockets and plug-in boards in traditional 

power supply mode is far less likely to meet the requirements of electric safety and 

equipment protection. The terminal circuit breakers used in 5G communication equipment not 

only are expected to improve the performance in miniaturization, intelligence, reliability, 

stability and the like, but also have developed a lot of new mating structures in use 

requirements, such as, convenient plug-in and plug-out operations like receptacle plugs and 

capability to be locked at the installation position, of circuit breakers, which are novel circuit 

breakers referred to as plug-in circuit breakers. The novel plug-in circuit breakers not only 

can provide various safety protection performance of a circuit breaker for power line and 

electrical equipment, but also can meet the requirements of various electric appliance on the 

power supply quality, enabling circuit breakers to be conveniently connected/disconnected to 

a circuit in a plug-in and plug-out mode.  

Existing plug-in circuit breakers are usually provided with a locking apparatus, the 

locking protrusion of which extends out of the circuit breaker housing, when the circuit 

breaker is in a closing state, preventing the circuit breakers from being inserted or pulled out 

in the closing state, but the existing locking apparatus has a large number of parts and a 

complex structure, not facilitating the miniaturization design and the reliability of circuit 

breakers.  

SUMMARY OF THE INVENTION 

The present invention aims to provide a plug-in circuit breaker with a simple structure 

and high reliability.  

In order to achieve the above object, the present invention adopts the following technical 

solutions: 

A plug-in circuit breaker comprising a housing providing with a limiting hole, a button 

mechanism having a closing position and a opening position corresponding to a closing state 

and a opening state, and an operating mechanism actuated by the button mechanism to 

perform the closing/opening operation, the plug-in circuit breaker includes a locking member 

arranged inside the housing, the locking member is provided with a locking protruding stand
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opposite to the limiting hole, when the button mechanism is in the closing position, the 

locking protruding stand of the locking member extending out of the limiting hole and limited 

by the button mechanism cannot retract into the housing; when the button mechanism is in 

the opening position, the locking protruding stand of the locking member extends out of the 

limiting hole, applying an external force on the locking member for retraction, thus the 

locking protruding stand of the locking member can retract into the housing, and the locking 

member limits the button mechanism to perform the closing/opening operation, so that the 

circuit breaker cannot be closed.  

Preferably, the locking member is installed inside the housing in a linear movement 

mode, the direction of the linear movement thereof is perpendicular to the 

installation-insertion direction of the circuit breaker, an elastic member is connected between 

the locking member and the housing, the elastic force of the elastic member actuates the 

locking protruding stand of the locking member to extend out of the housing, when the button 

mechanism is in the opening position, an external force for retraction is applied on the 

locking member, so that the locking member overcomes the elastic force of the elastic 

member to retract the locking protruding stand into the housing.  

Preferably, the button mechanism includes a button, a connecting rod and a driving 

member, the button activates the driving member to act by means of the connecting rod, the 

driving member is rotatably arranged inside the housing and connected with the operating 

mechanism.  

Preferably, the locking member is provided with a limiting end, the driving member is 

provided with a limiting surface, when the button mechanism is in the closing position, the 

limiting surface abuts against the limiting end, so that the locking protruding stand of the 

locking member cannot retract into the housing; when the button mechanism is in the opening 

position, the limiting surface is dislocated off the limiting end to release hindrance fit, when 

an external force is applied to the locking member, the locking protruding stand of the 

locking member retracts into the housing.  

Preferably, the locking member is provided with a limiting end, the driving member is 

further provided with a driving limiting portion, when the button mechanism is in the opening 

position, the driving limiting portion is opposite to the limiting end, when the locking 

protruding stand of the locking member retracts into the housing, the limiting end is in limit 

fit with the driving limiting portion to hinder the driving member from rotating in the closing 

direction, so as to prevent the button mechanism from switching from the opening position to 

the closing position.  

Preferably, the plug-in circuit breaker further includes an unlocking member, the 

unlocking member is provided with an unlocking portion fitting with the locking member, 

after the circuit breaker is opened, continuing to pull the button enables the button mechanism 

to actuate the unlocking member to act, the unlocking portion of the unlocking member 

applies a force to the locking member to retract the locking protruding stand into the housing.
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Preferably, an unlocking arm fitting with the locking member is arranged on the button, 

after the circuit breaker is opened, the button is continuously pulled, so that the unlocking 

arm applies a force to the locking member to retract the locking protruding stand into the 

housing.  

Preferably, the upper portion of the locking member close to the limiting hole is 

provided with the locking protruding stand, and the lower portion of the locking member 

close to the button mechanism is provided with the limiting end extending downwards, a 

linkage unlocking portion is arranged on one side of the locking protruding stand.  

Preferably, the unlocking member is rotatably arranged inside the housing, the unlocking 

member is provided with the unlocking portion fitting with the locking member in the 

direction pointing to the locking member, the other end of the unlocking member is provided 

with a bending end, thus the button mechanism actuates the unlocking member to rotate by 

means of the bending end, so as to enable the unlocking portion to apply a force to the 

locking member, so that the locking protruding stand retracts into the housing.  

Preferably, the button includes a button member used for operation and an indicating 

member inside the button member, the indicating member includes a rotating shaft, a display 

end surface, and a driving protruding stand arranged on the rotating shaft, the display end 

surface is provided with an indicating portion used for identifying the closing and opening, 

the inside of the button member is internally provided with a cavitated installing hole, the 

operation end face of the button member is provided with an observation window 

communicating with the installing hole, the indicating member is installed inside the 

installing hole of the button member by means of the rotating shaft and can swing around the 

shaft, such swinging action drives the indicating portion on the display end surface to move 

under the observation window, the corresponding closing and opening state are indicated by 

moving the indicating portion into the observation window, the driving protruding stand 

reveals the outer side of the button member, the unlocking member is provided with the 

corresponding bending end, the bending direction of the bending end faces one side of the 

driving protruding stand of the indicating member; during the circuit breaker closing, the 

button moves toward inside of the housing, and the driving protruding stand fits with the 

bending end, enabling the indicating member to rotate, so that the region of the indicating 

portion on the display end surface corresponding to the closing state faces the observation 

window; after the circuit breaker is opened, the button is pulled away from the circuit breaker, 

the driving protruding stand actuates the unlocking member to rotate by means of the bending 

end, so that the unlocking portion applies a force to the locking member to retract the locking 

protruding stand into the housing.  

The plug-in circuit breaker according to the present invention is provided with a locking 

member, when the button mechanism is in the closing position, the locking protruding stand 

of the locking member extends out of the limiting hole and is limited by the button 

mechanism and cannot retract into the housing, so that the circuit breaker cannot be inserted
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into the cabinet in the closing state or cannot be pulled out after being installed to the 

operating position of the cabinet. In addition, when the button mechanism is in the opening 

position, the locking protruding stand of the locking member extends out of the limiting hole, 
so that it can protect the circuit breaker from falling out of the cabinet with vibration during 

transportation process, furthermore an external force is applied on the locking protruding 

stand to retract the locking member in the opening state, thus the locking protruding stand can 

retract into the housing, meanwhile the locking member limits the closing operation of the 

button mechanism, so that the plug-in circuit breaker can be normally inserted into the 

operating position of the cabinet, and the button mechanism cannot complete the closing 

action without installation into the correct operating position during the insertion process. In 

this way, multiple protection is achieved by means of one locking member, and only when the 

circuit breaker is mounted to the correct position, the button mechanism can be normally 

switched between the opening position and the closing position, moreover has a simple 

structure and high reliability.  

In addition, the plug-in circuit breaker of the present invention is further provided with 

an unlocking member, which is actuated by the button mechanism. If the circuit breaker is 

desired to be pulled out from the cabinet after opening, the button mechanism applies a force 

to the locking member by the unlocking member to retract the locking protruding stand into 

the housing, so that the circuit breaker can be pulled out.  

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an overall structure view of the plug-in circuit breaker of the present invention 

in the operating position of the cabinet.  

FIG. 2 is a partial enlarged view of the button mechanism, the driving member, the 

locking member and the unlocking member in the opening state.  

FIG.3 is a partial enlarged view of the locking member retracting into the housing under 

a force in the opening state.  

FIG. 4 is a structure view of the button mechanism, the unlocking member and the 

locking member in fit with each other.  

FIG. 5 is a partial enlarged view of the unlocking member and the locking member in 

Embodiment 1.  

FIG. 6 is a partial enlarged view of the unlocking member and the locking member in 

Embodiment 2.  

FIG. 7 is a partial enlarged view of the indicating member and the unlocking member in 

fit with each other in the opening state.  

FIG. 8 is a partial enlarged view of the indicating member and the unlocking member in 

fit with each other in the closing state.  

DETAILED DESCRIPTION OF SOME EMBODIMENTS 

We further describe the embodiments of the plug-in circuit breaker according to the
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present invention as follows in combination with the examples shown in FIGs.1-8. The 

plug-in circuit breaker of the present invention is not limited to the description of the 

following embodiments.  

As shown in FIG.1, the plug-in circuit breaker of the present invention comprises the 

housing 6, the button mechanism, the operating mechanism 9 drivingly connected with the 

button mechanism, the movable contact connected with the operating mechanism 9, and the 

stationary contact arranged opposite to the movable contact, moreover, generally includes, 

but is not limited to, a short-circuit protection mechanism, an arc extinguishing apparatus, an 

overload protection mechanism, a wire-outlet connecting apparatus, a wire-inlet connecting 

apparatus and other components of circuit breakers (not shown). The button mechanism 

actuates the operating mechanism 9 to activate the movable contact in contact with the 

stationary contact to perform the closing operation, or actuates the operating mechanism 9 to 

activate the movable contact off the stationary contact to perform the opening operation, and 

the button mechanism has a closing position and a opening position corresponding to a 

closing state and a opening state.  

A locking apparatus is further arranged inside the plug-in circuit breaker, the limiting 

hole 61 fitting with the locking apparatus is arranged on the housing 6, and a cabinet limiting 

hole is formed on the sheet metal part of the operating position of the cabinet with the plug-in 

circuit breaker inserted thereinto (see FIG.1). When the plug-in circuit breaker is mounted to 

the operating position, the limiting hole 61 of the plug-in circuit breaker corresponds to the 

cabinet limiting hole BO, and when the plug-in circuit breaker is not installed to the operating 

position, the limiting hole 61 of the plug-in circuit breaker is dislocated off the cabinet 

limiting hole BO, so the cabinet sheet metal part B shields the cabinet limiting hole BO, as it 

pertains to the prior art, details for it are not described herein again.  

As shown in FIG.1, an embodiment of the plug-in circuit breaker of the present invention 

comprises the housing 6 provided with the limiting hole 61, a button mechanism and the 

operating mechanism 9, wherein the button mechanism actuates the operating mechanism 9 

to perform the closing operation and the opening operation, and the button mechanism has the 

closing position and the opening position corresponding to the closing state and the opening 

state. The button mechanism includes the button 2, the connecting rod 7 and the driving 

member 5, wherein the button 2 activates the driving member 5 to act by means of the 

connecting rod 7, the driving member 5 is rotatably arranged inside the housing 6 and 

connected with the operating mechanism 9. Pressing the button 2 actuates the driving member 

5 to rotate towards one side by means of the connecting rod 7, and the driving member 5 

actuates the operating mechanism 9 to activate the movable contact and the stationary contact 

to contact with each other by means of the U-shaped rod 8, to realize the closing of the 

circuit breaker. Pulling out the button 2 actuates the driving member 5 to rotate towards the 

other side by means of the connecting rod 7, and the driving member 5 actuates the operating 

mechanism 9 to activate the movable contact and the stationary contact to break contact with
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each other by means of the U-shaped rod 8, to realize the opening of the circuit breaker. The 

driving member 5 acts as a handle with functions similar to that of conventional small circuit 

breakers, the operating mechanism usually comprises a contact support connected with the 

movable contact, a lock catch, and a jump buckle, the short-circuit protection mechanism and 

the overload protection mechanism are correspondingly arranged with the lock catch of the 

operating mechanism; when a short-circuit fault or an overload fault occurs, acting on the 

jump buckle enables the operating mechanism to trip off, so that the circuit breaker enters the 

opening state for protection.  

The present invention has an improvement on that the circuit breaker further includes the 

locking apparatus fitting with the limiting hole 61, the locking apparatus includes the locking 

member 4 arranged inside the housing 6, the locking member 4 is provided with the locking 

protruding stand 41 opposite to the limiting hole 61. When the button mechanism is in the 

closing position, the locking protruding stand 41 of the locking member 4 extending out of 

the limiting hole 61 and limited by the button mechanism cannot retract into the housing 6.  

When the button mechanism is in the opening position, the locking protruding stand 41 of the 

locking member 4 extends out of the limiting hole 61, applying an external force on the 

locking member 4 for retraction, thus the locking protruding stand 41 of the locking member 

4 can retract into the housing 6, and the locking member 4 limits the button mechanism to 

perform the closing operation, so that the circuit breaker cannot complete the closing action.  

The plug-in circuit breaker of the present invention is provided with a locking member.  

When the button mechanism is in the closing position, the locking protruding stand of the 

locking member extending out of the limiting hole and limited by the button mechanism 

cannot retract into the housing, so that the circuit breaker cannot be inserted into the cabinet 

in the closing state or cannot be pulled out after being installed to the operating position of 

the cabinet. In addition, when the button mechanism is in the opening position, the locking 

protruding stand of the locking member extends out of the limiting hole, so that it can protect 

the circuit breaker from falling out of the cabinet with vibration during transportation process, 

furthermore an external force is applied on the locking protruding stand to retract the locking 

member in the opening state, thus the locking protruding stand can retract into the housing, 

meanwhile the locking member limits the closing operation of the button mechanism, so that 

the plug-in circuit breaker can be normally inserted into the operating position of the cabinet, 

and the button mechanism cannot complete the closing action without installation into the 

correct operating position during the insertion process. In this way, multiple protection is 

achieved by means of one locking member, and only when the circuit breaker is mounted to 

the correct position, the button mechanism can be normally switched between the closing 

opening position and the closing position, moreover has a simple structure and high 

reliability.  

As shown in FIG.1, the locking member 4 is installed inside the housing 6 in a linear 

movement mode, the direction of the linear movement thereof is perpendicular to the
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installation-insertion direction of the circuit breaker, the elastic member 44 is connected 

between the locking member 4 and the housing 6, and the elastic force of the elastic member 

44 actuates the locking protruding stand 41 of the locking member 4 to extend out of the 

housing 6. When the button mechanism is in the opening position, the locking member 4 is in 

a freely retractable position so as to facilitate easy insertion of the circuit breaker into the 

cabinet. An external force for retraction is applied on the locking member 4, so that the 

locking member 4 overcomes the elastic force of the elastic member 44 to retract the locking 

protruding stand 41 into the housing 6, meanwhile the locking member 4 limits the button 

mechanism to perform the closing operation, so that the circuit breaker cannot complete the 

closing action.  

As shown in FIGs.2 and 3, the upper portion of the locking member 4 close to the 

limiting hole 61 is provided with the locking protruding stand 41, and the lower portion of the 

locking member 4 close to the button mechanism is provided with the limiting end 42 

extending downwards. When the button mechanism is in the opening position, the driving 

limiting portion 51 is opposite to the limiting end 42 (see FIG.2), at this time the driving 

limiting portion 51 and the limiting end 42 are not in limit contact with each other, so the 

circuit breaker can be normally switched between the closing and opening. When the locking 

protruding stand 41 of the locking member 4 retracts into the housing 6, the limiting end 42 is 

in limit fit with the driving limiting portion 51 (see FIG.3). The driving limiting portion 51 is 

shaped into a step, the limiting end 42 extends into one side of the step to hinder the driving 

member 5 from rotating in the closing direction, so as to prevent the button mechanism from 

switching from the opening position to the closing position, at this time the circuit breaker 

cannot enter the closing state.  

As shown in FIG.2, the driving member 5 is further provided with the limiting surface 

52, when the button mechanism is in the closing position, the limiting surface 52 abuts 

against the limiting end 42, so that the locking protruding stand 41 of the locking member 4 

cannot retract into the housing 6. When the button mechanism is in the opening position, the 

limiting end 42 is opposite to the driving limiting portion 51, the limiting surface 52 is 

dislocated off the limiting end 42 to release hindrance fit, and when an external force is 

applied to the locking member 4, the locking protruding stand 41 of the locking member 4 

can retract into the housing 6.  

Preferably, the cross section of the locking protruding stand 41 of the locking member 4 

is shaped into a right-angled trapezoid or a right-angled triangle, the locking protruding stand 

41 includes a straight surface and an inclined surface, the straight surface faces the plug-out 

direction of the circuit breaker from the cabinet, and is perpendicular to the 

installation-insertion direction of the circuit breaker, and the inclined surface faces the 

insertion direction of the circuit breaker into the cabinet. In this embodiment, the driving 

limiting portion 51 is a step arranged on the side wall of the driving member 5, obviously, the 

driving member 5 may also be a groove or protrusion, and other similar structures, and the
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limiting end 42 is a protruding limiting arm, certainly may also be a limiting groove or other 

structures. The elastic member 44 is a compression spring, certainly may also be an elastic 

member such as a torsion spring or other structures.  

As shown in FIGS.1-3, when the button mechanism is in the opening position, the 

locking member 4 is in a freely retractable position to facilitate easy insertion of the circuit 

breaker into the cabinet. During inserting the cabinet, when the circuit breaker is inserted into 

the cabinet but not installed to the normal operating position, the locking member 4 is limited 

by the cabinet to be in the retraction position, and the locking driving member 5 cannot to 

perform the closing operation, and only when the circuit breaker is installed to the correct 

position, the locking member 4 is in the extension position, so as to release the limit to the 

locking driving member 5, thus the button mechanism can perform the closing operation. If 

the circuit breaker is in the closing state, the locking member 4 is in the extension position 

and limited to the extension position by the driving member 5, as well as cannot retract to the 

retraction position, so as to ensure that the locking member of the circuit breaker is limited by 

the cabinet and cannot be installed in the cabinet or cannot be pulled out of the cabinet, when 

the circuit breaker is in the closing state.  

In this embodiment, the locking member 4 is in limit fit with the driving member 5, and 

as another embodiment, the locking member 4 may also be in limit fit with the button 2 or the 

connecting rod 7. For example, the button 2 is provided with the limiting arm extending to the 

locking member 4 and fitting with the locking member 4, in the closing state, the limiting arm 

is opposite to the limiting end 42 of the locking member 4, so that the locking member 4 

cannot retract into the housing; in the opening state, the locking member 4 retracts into the 

housing under a force, the limiting end 42 extends to one side of the limiting arm, so that the 

button 2 cannot move to the closing direction.  

Further, the plug-in circuit breaker further includes the unlocking member 3, after the 

circuit breaker is opened, the button mechanism applies a force to the locking member 

through the unlocking member, so that the locking protruding stand retracts into the housing, 

thereby safely pulling out the circuit breaker from the cabinet. The unlocking member 3 is 

provided with the unlocking portion 31 fitting with the locking member 4, after the circuit 

breaker is opened, it continues to pull the button 2, the button mechanism actuates the 

unlocking member 3 to act, and the unlocking portion 31 of the unlocking member 3 applies a 

force to the locking member 4 to retract the locking protruding stand 41 into the housing 6. In 

another embodiment without single use of the unlocking member 3, an unlocking arm fitting 

with the locking member 4 may also be arranged on the button 2, and a corresponding driving 

bevel may be arranged on the unlocking arm, after the circuit breaker is opened, the button 2 

is continuously pulled, so that the unlocking arm applies a force to the locking member 4 to 

retract the locking protruding stand 41 into the housing 6.  

As shown in FIGs.4-6, the unlocking member 3 is rotatably arranged inside the housing 

6, the unlocking member 3 is provided with the unlocking portion 31 fitting with the locking
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member 4 in the direction pointing to the locking member 4, the locking member 4 is 

provided with the linkage unlocking portion 43 fitting with the unlocking portion 31, the 

other end of the unlocking member 3 is the bending end 32 bending toward the button 

mechanism, thus the button mechanism actuates the unlocking member 3 to rotate by means 

of the bending end 32, so as to enable the unlocking portion 31 to apply a force to the locking 

member 4, so that the locking protruding stand 41 retracts into the housing 6.  

In an embodiment of the unlocking member 3 actuated by the button mechanism, the 

button 2 is provided with an unlocking protrusion, after the circuit breaker is opened, the 

button 2 is continuously pulled, the unlocking protrusion on the button 2 actuates the bending 

end 32, so that the unlocking member 3 rotates clockwise, and the unlocking portion 31 

applies a force to the linkage unlocking portion 43 of the locking member 4, then the 

compression spring enables the locking protruding stand 41 to retract into the housing 6.  

As shown in FIGs.4 and 7-8, in a preferred embodiment, the indicating member 22 

drives the unlocking member 3 to actuate the locking protruding stand 41 to retract into the 

housing 6. The button 2 includes the button member 21 used for operation and the indicating 

member 22 inside the button member 21, said indicating member 22 includes the rotating 

shaft 221, the display end surface 223, and the driving protruding stand 222 arranged on the 

rotating shaft 221, the display end surface 223 is provided with an indicating portion used for 

identifying the closing and opening. The inside of the button member 21 is internally 

provided with the cavitated installing hole 211, the operation end face of the button member 

21 is provided with the observation window 212 communicating with the installing hole 211, 

the indicating member 22 is installed inside the installing hole 211 of the button member 21 

by means of the rotating shaft 221 and can swing around the shaft, such swinging action 

drives the indicating portion on the display end surface 223 to move under the observation 

window 212, the corresponding closing and opening state are indicated by moving the 

indicating portion into the observation window 212. The driving protruding stand 222 reveals 

the outer side of the button member 21, the unlocking member 3 is provided with the 

corresponding bending end 32, and the bending direction of the bending end 32 faces one side 

of the driving protruding stand 222 of the indicating member 22. During the circuit breaker 

closing, the button 2 moves toward inside of the housing 6, and the driving protruding stand 

222 fits with the bending end 32, enabling the indicating member 22 to rotate, so that the 

region of the indicating portion on the display end surface 223 corresponding to the closing 

state faces the observation window 212. After the circuit breaker is opened, the button 2 is 

pulled away from the circuit breaker, the driving protruding stand 222 actuates the unlocking 

member 3 to rotate by means of the bending end 32, so that the unlocking portion 31 applies a 

force to the locking member 4 to retract the locking protruding stand 41 into the housing 6.  

Specifically, as shown in FIG.7-8, the left activated end 222b and the right activated end 

222a bending towards one side of the unlocking member 3 are arranged on the driving 

protruding stand 222 on the rotating shaft 221 of the indicating member 22, respectively, the
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bending end 32 of the unlocking member 3 bends towards one side of the button 2 and is 

positioned between the left activated end 222b and the right activated end 222a. As shown in 

FIG.8, when the button 2 moves toward the inside of the circuit breaker to perform the 

closing operation, the inclined surface of the left activated end 222b of the indicating member 

22 is in contact with the bending end 32 of the unlocking member 3 and rotates 

counterclockwise under the resistance of the bending end 32 of the unlocking member 3, so 

that operators can see the region of the indicating portion corresponding to the closing state in 

the observation window 212, and the closing and opening identifier displayed by the 

indicating portion corresponds to the color identifier representing the closing and opening 

state. As shown in FIG.7, when the button 2 is pulled in the direction away from the circuit 

breaker to perform the opening operation, thus the circuit breaker is in the opening state, the 

bending end 32 is positioned between the left activated end 222b and the right activated end 

222a, and the inner inclined surface of the right activated end 222a touches the right side of 

the bending end 32, generating a force to cause the indicating member to rotate clockwise 

around the rotating shaft 221. The indicating member inside the button member 21 is driven 

by the bending end 32 of the unlocking member 3 to rotate to display the opening state, so 

that the observation window 212 can show the region corresponding to the opening state, and 

the closing and opening identifier displayed by the indicating portion corresponds to the color 

identifier representing the closing and opening state. After the circuit breaker is opened, when 

the circuit breaker needs to be detached from the installation cabinet, the right activated end 

222a of the indicating member 22 applies a force on the lower end surface of the bending end 

32 of the unlocking member 3, the unlocking member 3 rotates clockwise under the applied 

force, so as to drive the extending end 31 thereof to act upon the linkage unlocking portion 43 

of the locking member 4, so that the locking protruding stand 41 retracts into the circuit 

breaker, and the circuit breaker can be safely detached from the operating position of the 

cabinet.  

As shown in FIG.5, a preferred embodiment of the locking member 4 and the unlocking 

member 3. The locking member 4 and the unlocking member 3 are arranged between the 

button mechanism and the limiting hole 61, the locking member 4 is arranged opposite to the 

driving member 5, and the unlocking member 3 is arranged opposite to the button 2. The 

locking member 4 has the upper portion close to the limiting hole 61, provided with the 

locking protruding stand 41, and the lower portion close to the button mechanism, provided 

with the protruding limiting end 42 extending downwards, the linkage unlocking portion 43 is 

arranged on one side, close to the unlocking member 3, of the locking protruding stand 41, 
and the linkage unlocking portion 43 is a step positioned on one side of the locking 

protruding stand 41. The locking member 4 is slidably installed in the locking member 

groove on the housing 6, the elastic member 44 has one end acting upon the lower portion of 

the locking member 4, and the other end acting upon the housing 6, the lower portion of the 

locking member 4 is provided with a spring connecting portion, the elastic member 44
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enables the locking member 4 to be installed on the housing 6 by means of a linear sliding 

pair, the movement of the locking member 4 is a non-rotating transnational motion, and the 

direction of the linear movement thereof is perpendicular to the installation-insertion 

direction of the circuit breaker. The unlocking member 3 is rotatably arranged inside the 

housing 6, the unlocking member 3 is provided with the unlocking portion 31 fitting with the 

locking member 4 in the direction pointing to the locking member 4, the other end of the 

unlocking member 3 is provided with the bending end 32, one side of the bending end 32 is 

provided with the unlocking member rotating shaft 33, the bending end 32 is a convex square 

stand and corresponds to the position of the unlocking member rotating shaft 33.  

As shown in FIG. 6, there is another embodiment of the locking member 4 and the 

unlocking member 3. The upper portion of the locking member 4 close to the limiting hole 61 

is provided with the locking protruding stand 41, and the lower portion of the locking 

member 4 close to the button mechanism is provided with the limiting end 42 extending 

downwards, the linkage unlocking portion 43 is arranged on one side, close to the unlocking 

member 3, of the locking protruding stand 41, the linkage unlocking portion 43 is a groove 

positioned on one side of the locking protruding stand 41, the unlocking portion of the 

unlocking member 3 is inserted into the groove of the linkage unlocking portion 43, the 

unlocking member 3 is rotatably arranged inside the housing 6, the unlocking member 3 is 

provided with the unlocking portion 31 fitting with the locking member 4 in the direction 

pointing to the locking member 4, the unlocking member 3 has the middle provided with the 

unlocking member rotating shaft, and the other end provided with the bending end 32.  

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 protection scope of 

the present invention.
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What is claimed is: 

1. A plug-in circuit breaker comprising a housing (6) provided with a limiting hole (61), 
Sa button mechanism having a closing position and an opening position corresponding to a 

closed state and an open state of the plug-in circuit breaker, and an operating mechanism (9) 
actuated by said button mechanism to perform the closing/opening operation; 

wherein said plug-in circuit breaker further comprises a locking member (4) arranged 
inside said housing (6), said locking member (4) having a locking protruding stand (41) 
extending proximal to said limiting hole (61); 

when said button mechanism is in the closing position, said locking protruding stand (41) 
extends outwardly through said limiting hole (61), and said button mechanism prevents said 
locking protruding stand (41) from retracting into said housing (6); and 

when said button mechanism is in the opening position, said locking protruding stand (41) 
is able to be retracted to within the housing (6) through the limiting hole (61) by applying an 
external force thereupon; and 

when said locking protruding stand (41) is retracted into said housing (6), said locking 
member (4) prevents said button mechanism from performing the closing operation, so that the 
circuit breaker cannot be closed.  

2. The plug-in circuit breaker according to claim 1, wherein said locking member (4) is 
installed inside said housing (6) in a linear movement mode, the direction of the linear 
movement thereof is perpendicular to the installation-insertion direction of the circuit breaker, 
an elastic member (44) is connected between said locking member (4) and said housing (6), 
the elastic force of said elastic member (44) actuates said locking protruding stand (41) of said 
locking member (4) to extend out of said housing (6), when said button mechanism is in the 
opening position, an external force for retraction is applied on said locking member (4), so that 
said locking member (4) overcomes the elastic force of said elastic member (44) to retract said 
locking protruding stand (41) into said housing (6).  

3. The plug-in circuit breaker according to claim 1 or 2, wherein said button mechanism 
includes a button (2), a connecting rod (7) and a driving member (5), said button (2) activates 
said driving member (5) to act by means of said connecting rod (7), said driving member (5) is 
rotatably arranged inside said housing (6) and connected with said operating mechanism (9).  

4. The plug-in circuit breaker according to claim 3, wherein said locking member (4) is 
provided with a limiting end (42), said driving member (5) is provided with a limiting surface 
(52), when said button mechanism is in the closing position, said limiting surface (52) abuts 
against said limiting end (42), so that said locking protruding stand (41) of said locking member 
(4) cannot retract into said housing (6); when said button mechanism is in the opening position, 
said limiting surface (52) is dislocated off said limiting end (42) to release hindrance fit, when 
an external force is applied to said locking member (4), said locking protruding stand (41) of 
said locking member (4) retracts into said housing (6).  

5. The plug-in circuit breaker according to claim 3, wherein said locking member (4) is 
provided with a limiting end (42), said driving member (5) is further provided with a driving 
limiting portion (51), when said button mechanism is in the opening position, said driving
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limiting portion (51) is opposite to said limiting end (42), when said locking protruding stand 

(41) of said locking member (4) retracts into said housing (6), said limiting end (42) is in limit 
fit with said driving limiting portion (51) to hinder said driving member (5) from rotating in 
the closing direction, so as to prevent said button mechanism from switching from the opening 
position to the closing position.  

6. The plug-in circuit breaker according to claim 1, wherein said plug-in circuit breaker 
further includes an unlocking member (3), said unlocking member (3) is provided with an 
unlocking portion (31) fitting with said locking member (4), after the circuit breaker is opened, 
continuing to pull said button (2) enables said button mechanism to actuate said unlocking 
member (3) to act, said unlocking portion (31) of said unlocking member (3) applies a force to 
said locking member (4) to retract said locking protruding stand (41) into said housing (6).  

7. The plug-in circuit breaker according to claim 3, wherein an unlocking arm fitting with 
said locking member (4) is arranged on said button (2), after the circuit breaker is opened, said 
button (2) is continuously pulled, so that said unlocking arm applies a force to said locking 
member (4) to retract said locking protruding stand (41) into said housing (6).  

8. The plug-in circuit breaker according to claim 2, wherein the upper portion of said 
locking member (4) close to said limiting hole (61) is provided with said locking protruding 
stand (41), and the lower portion of said locking member (4) close to said button mechanism 
is provided with said limiting end (42) extending downwards, a linkage unlocking portion (43) 
is arranged on one side of said locking protruding stand (41).  

9. The plug-in circuit breaker according to claim 6, wherein said unlocking member (3) is 
rotatably arranged inside said housing (6), said unlocking member (3) is provided with said 
unlocking portion (31) fitting with said locking member (4) in the direction pointing to said 
locking member (4), the other end of said unlocking member (3) is provided with a bending 
end (32), thus said button mechanism actuates said unlocking member (3) to rotate by means 
of said bending end (32), so as to enable said unlocking portion (31) to apply a force to said 
locking member (4), so that said locking protruding stand (41) retracts into said housing (6).  

10. The plug-in circuit breaker according to claim 9, wherein said button (2) includes a 
button member (21) used for operation and an indicating member (22) inside said button 
member (21), said indicating member (22) includes a rotating shaft (221), a display end surface 
(223), and a driving protruding stand (222) arranged on said rotating shaft (221), said display 
end surface (223) is provided with an indicating portion used for identifying the closing and 
opening, the inside of said button member (21) is internally provided with a cavitated installing 
hole (211), the operation end face of said button member (21) is provided with an observation 
window (212) communicating with said installing hole (211), said indicating member (22) is 
installed inside said installing hole (211) of said button member (21) by means of said rotating 
shaft (22) and can swing around the shaft, such swinging action drives the indicating portion 
on said display end surface (223) to move under said observation window (212), the 
corresponding closing and opening state are indicated by moving the indicating portion into 
said observation window (212), said driving protruding stand (222) reveals the outer side of 
said button member (21), said unlocking member (3) is provided with the corresponding
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bending end (32), the bending direction of said bending end (32) faces one side of said driving 
protruding stand (222) of said indicating member (22); during the circuit breaker closing, said 
button (2) moves toward inside of said housing (6), and said driving protruding stand (222) fits 
with said bending end (32), enabling said indicating member (22) to rotate, so that the region 
of the indicating portion on said display end surface (223) corresponding to the closing state 
faces said observation window (212); after the circuit breaker is opened, said button (2) is 
pulled away from the circuit breaker, said driving protruding stand (222) actuates said 
unlocking member (3) to rotate by means of said bending end (32), so that said unlocking 
portion (31) applies a force to said locking member (4) to retract said locking protruding stand 
(41) into said housing (6).
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