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(54) 2P2 ANALOG-TO-DIGITAL ELECTROMAGNETIC LEAKAGE PROTECTION CIRCUIT 
BREAKER

(57) The present invention relates to a 2P2M elec-
tromagnetic residual current circuit breaker with overcur-
rent protection (RCBO), including a housing. A circuit
breaker module, a current leakage protection module
linked to the circuit breaker module, and a handle linkage
mechanism configured to control the circuit breaker mod-
ule and the current leakage protection module are dis-
posed in the housing. The circuit breaker module in-
cludes a first pole circuit breaker protection apparatus
disposed on one side of the housing. The current leakage
protection module includes a current leakage protection
apparatus disposed on the other side of the housing. The
circuit breaker module further includes a second pole cir-
cuit breaker protection apparatus disposed in the housing
and between the first pole circuit breaker protection ap-
paratus and the current leakage protection apparatus.
An inner structure of the first pole circuit breaker protec-
tion apparatus is identical to an inner structure of the
second pole circuit breaker protection apparatus. The
present invention has the following advantages. The
2P2M electromagnetic RCBO adopts a standard modu-
larized layout design and has a small quantity of compo-
nents, and is thus simple in manufacturing, easy to main-
tain and repair, and costs less.



EP 4 089 707 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to the technical
field of circuit breakers, and more particularly, to a 2P2M
electromagnetic residual current circuit breaker with
overcurrent protection (RCBO).

BACKGROUND

[0002] RCBO, also called earth leakage circuit breaker
or ground fault circuit interrupter, is mainly used to protect
a person in danger when current leakage occurs in a
device, and may be used to protect a line or a motor to
avoid overload or short circuit, or may be used in normal
cases when a line is infrequently converted and started.
The RCBO usually includes a housing. A circuit breaker
apparatus and a current leakage protection apparatus
are distributed in the housing. The circuit breaker appa-
ratus is used to control connection or disconnection of a
movable contact and a fixed contact when short circuit
or overload occurs or a line is infrequently started. The
circuit breaker apparatus usually includes an operation
mechanism, a thermal tripping mechanism, an electro-
magnetic tripping mechanism, and an arc extinguishing
system. The operation mechanism includes a handle
mechanism, a contact lever, and a latch. The connection
or disconnection of the movable contact and the fixed
contact may be controlled through a linkage structure
among the handle mechanism, the contact lever, and the
latch. The latch is used to link the current leakage pro-
tection apparatus to the operation mechanism, to control
the connection or disconnection of the movable contact
and the fixed contact when current leakage occurs. The
current leakage protection apparatus is used to control
the connection or disconnection of the movable contact
and the fixed contact when current leakage occurs. The
current leakage protection apparatus mainly includes a
control circuit board, a current leakage tripping action
mechanism, and a test circuit.
[0003] The RCBO in the prior art has the following prob-
lems.
[0004] First, in overall layout, the circuit breaker appa-
ratus occupies the upper half space, and is thus very
compact in structure, has high design requirements and
needs high assembly accuracy. Since the space is small,
it is difficult to design an arc-extinguishing gas circuit and
achieve high short-circuit breaking capability. In addition,
since a left circuit breaker apparatus and a right circuit
breaker apparatus are assembled and two action mech-
anisms are designed, the width of the thermal tripping
mechanism, the operation mechanism, and the arc ex-
tinguishing system in the circuit breaker is compressed
by about 18 mm at the middle for accommodating the
current leakage protection apparatus. As a result, neither
the left nor the right circuit breaker can be modularized
and the number (quantity) of components increases. In

some cases, the 2P circuit breakers are even integrated
into the space of 18 mm (IP). This is difficult in manufac-
turing and high in process accuracy, and makes it ex-
tremely hard for separating an arc between the 2P.
[0005] Second, the circuit breaker in the prior art has
a large quantity of components. When two or more ex-
isting circuit breakers are disposed, each circuit breaker
is connected to a handle mechanism and a linkage mech-
anism for operation. As a result, there are lots of handle
mechanisms and linkage mechanisms.
[0006] Third, the test circuit module in the current leak-
age protection apparatus in the prior art usually adopts
multiple test springs and test resistors, and these com-
ponents are tiled in the housing. During assembly,
mounting and placement of the current leakage tripping
action mechanism need to be considered, so that the
overall structure of the current leakage protection appa-
ratus is complicated and there are lots of components.
Consequently, layout and assembly are complicated.
[0007] Fourth, the current leakage protection appara-
tus has a large quantity of components and multiple parts
need to be welded, resulting in that a tripping force is
great and the tripping force is likely to be unstable.
[0008] Fifth, the circuit breaker apparatus and the cur-
rent leakage protection apparatus are separately provid-
ed with a handle mechanism, so that when two or more
circuit breakers are disposed, a quantity of handle mech-
anisms also increases. In the prior art, usually one handle
mechanism controls one circuit breaker operation mech-
anism. In this way, the quantity of the handle mechanisms
increases, and when there are multiple circuit breakers,
it is difficult to simultaneously control the handle mech-
anisms manually, and the handle mechanisms need to
be closed one by one, leading to complicated operation.

SUMMARY

[0009] In order to overcome the deficiencies of the prior
art, the present invention provides a 2P2M electromag-
netic RCBO. The 2P2M electromagnetic RCBO adopts
a standard modularized layout design and has a small
quantity of components, and is thus simple in manufac-
turing, easy to maintain and repair, and costs less.
[0010] To achieve the foregoing objectives, the
present invention provides the following technical solu-
tions. A 2P2M electromagnetic RCBO is provided, includ-
ing a housing, where a circuit breaker module, a current
leakage protection module linked to the circuit breaker
module, and a handle linkage mechanism configured to
control the circuit breaker module and the current leak-
age protection module are disposed in the housing; the
circuit breaker module includes a first pole circuit breaker
protection apparatus disposed on one side of the hous-
ing; the current leakage protection module includes a cur-
rent leakage protection apparatus disposed on the other
side of the housing; the circuit breaker module further
includes a second pole circuit breaker protection appa-
ratus disposed in the housing and between the first pole
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circuit breaker protection apparatus and the current leak-
age protection apparatus, and an inner structure of the
first pole circuit breaker protection apparatus is identical
to an inner structure of the second pole circuit breaker
protection apparatus.
[0011] In the foregoing technical solutions, the circuit
breaker adopts a modularized design, that is, two circuit
breakers and one current leakage protection module are
disposed in a 2P2M space (36mm). The two circuit break-
ers are the first pole circuit breaker protection apparatus
and the second pole circuit breaker protection apparatus.
Because the two pole circuit breaker protection appara-
tuses have totally same inner structures and compo-
nents, they are highly interchangeable. In this way, as-
sembly and maintain and repair are convenient, manu-
facturing is simple, and costs are less.
[0012] The foregoing 2P2M electromagnetic RCBO
may further be set as follows. Each of the first pole circuit
breaker protection apparatus and the second pole circuit
breaker protection apparatus includes a thermal tripping
mechanism, an electromagnetic tripping mechanism,
and an arc extinguishing system; the first pole circuit
breaker protection apparatus further includes a first con-
nection rod, a contact lever, a first latch, and a first mov-
able contact; a first fixed contact intermittently linked to
the first movable contact is disposed on one side of the
housing adjacent to the first movable contact; the second
pole circuit breaker protection apparatus further includes
a second latch and a second movable contact; a second
fixed contact intermittently linked to the first movable con-
tact (or the second movable contact) is disposed on one
side of the housing adjacent to the second movable con-
tact; one end of the first connection rod is linked to the
handle linkage mechanism, and the other end of the first
connection rod is linked to an end of the contact lever; a
first hinging and linking shaft with one end hinged to the
housing of the circuit breaker is disposed in the middle
part of the contact lever; the first latch and the second
latch are respectively hinged to two ends of the first hing-
ing and linking shaft and are disposed on two sides of
the contact lever; a second hinging and linking shaft is
disposed at the other end of the contact lever opposite
to the end linked to the connection rod; the middle parts
of the first movable contact and the second movable con-
tact are respectively hinged to two ends of the second
hinging and linking shaft and are disposed on the two
sides of the contact lever; an end of the first latch far
away from the connection rod is intermittently linked to
the first movable contact, and an end of the second latch
far away from the connection rod is intermittently linked
to the second movable contact; and a first reset spring
linked to the first movable contact is sleeved on a position
where the first movable contact is hinged to the second
hinging and linking shaft, and a second reset spring linked
to the second movable contact is sleeved on a position
where the second movable contact is hinged to the sec-
ond hinging and linking shaft.
[0013] In the foregoing technical solutions, one con-

nection rod and one contact lever are disposed, the first
latch and the second latch are respectively linked to the
two sides of the contact lever through the two ends of
the first hinging and linking shaft, and further the first
movable contact and the second movable contact are
respectively linked to the two sides of the contact lever
through the two ends of the second hinging and linking
shaft. In this way, one handle may drive two movable
contacts, and further, a single handle may control multi-
ple circuit breakers. This simplifies a structure of the cir-
cuit breaker module, and reduces overall structural com-
plicity of the circuit breaker and a quantity of components,
so that costs are reduced and processing and assembly
are convenient.
[0014] The foregoing 2P2M electromagnetic RCBO
may further be set as follows. A relative linkage structure
is disposed between the first latch and the second latch.
[0015] The foregoing 2P2M electromagnetic RCBO
may further be set as follows. The relative linkage struc-
ture includes an insertion pin disposed on a side of the
middle part of the second latch towards the first latch;
the first latch is provided with a linkage shaft hole con-
figured to fit with the insertion pin; and the contact lever
may be driven by the connection rod to push the first latch
to rotate around the first hinging and linking shaft, and
the second latch follows the first latch through the inser-
tion pin to rotate around the first hinging and linking shaft.
[0016] In the foregoing technical solutions, by dispos-
ing the relative linkage structure, the first latch may drive
the second latch to work simultaneously with the handle
linkage mechanism, so that a single handle may control
multiple circuit breakers. In addition, because the two
circuit breakers work highly simultaneously, security of
the circuit breakers is enhanced.
[0017] The foregoing 2P2M electromagnetic RCBO
may further be set as follows. The current leakage pro-
tection apparatus includes a current leakage tripping ac-
tion mechanism and a test circuit mechanism; the test
circuit mechanism includes a conductivity test torsion
spring, a third hinging and linking shaft is hinged to the
middle part of the conductivity test torsion spring, and an
end of the third hinging and linking shaft is fixed to the
housing; a test button is movably embedded in an upper
part of the housing; one end of the conductivity test tor-
sion spring extends towards the test button and abuts
against the test button, and the housing is provided with
a linkage hole; the other end of the conductivity test tor-
sion spring opposite to the end abutting against the test
button is embedded in the linkage hole, extends towards
an outer side of the linkage hole, and is in conductive
contact with the circuit breaker module; a test resistor is
disposed under the test button on the housing; and the
conductivity test torsion spring may be intermittently con-
ductively connected to the test resistor through the test
button.
[0018] In the foregoing technical solutions, the struc-
ture of the test circuit mechanism is improved. Compared
with the test circuit module in the prior art, the test resistor
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may be intermittently connected to the circuit breaker
module by merely using the conductivity test torsion
spring, so that the structure is simple and there are a
small quantity of components. In this way, not only are
mounting space and costs reduced, but also, it is easier
for workers to perform overall assembly. Besides, there
is no welding point in the foregoing test circuit, so that
compared with the prior art in which welding is required,
processing is simplified and manufacturing period is
shortened.
[0019] The foregoing 2P2M electromagnetic RCBO
may further be set as follows. A latching position config-
ured to guide the conductivity test torsion spring is dis-
posed between the test button and the third hinging and
linking shaft on the housing.
[0020] In the foregoing technical solutions, the conduc-
tivity test torsion spring may be limited by disposing the
latching position, so as to avoid the conductivity test tor-
sion spring to generate a displacement, thereby improv-
ing working stability of the conductivity test torsion spring.
[0021] The foregoing 2P2M electromagnetic RCBO
may further be set as follows. A mounting position for
mounting the test resistor in a concealed way is disposed
under the test button on the housing, and a support frame
configured to fix and support a lead of the test resistor is
disposed at an end of the mounting position on the hous-
ing.
[0022] In the foregoing technical solutions, the mount-
ing position is disposed to mount the test resistor on the
housing in a concealed way, so that space is properly
used and overall layout of the current leakage protection
apparatus is simple. The support frame is further dis-
posed to fix a lead end of the test resistor, so that when
the test button is pressed, the conductivity test torsion
spring may be conductively connected to the test resistor
accurately.
[0023] The foregoing 2P2M electromagnetic RCBO
may further be set as follows. The handle linkage mech-
anism includes a first handle configured to drive the circuit
breaker module to link; a fourth hinging and linking shaft
hinged to the housing of the circuit breaker is linked to
the middle part of the first handle, and the other end of
the fourth hinging and linking shaft opposite to the end
linked to the first handle is linked to a concealed handle
configured to drive the current leakage protection mod-
ule; and an intermittent linkage mechanism is disposed
between the concealed handle and the first handle, and
the concealed handle may be intermittently linked to the
first handle through the intermittent linkage mechanism.
[0024] In the foregoing technical solutions, the struc-
ture of the handle is improved. Compared with the handle
in the prior art, the first handle, the concealed handle,
and the intermittent linkage mechanism are disposed, so
that multiple circuit breakers may be controlled by con-
trolling the first handle, and further, one handle may con-
trol two circuit breaker operation mechanisms. In this
way, a quantity of operation handles is reduced, the struc-
ture is simplified, and mounting space is reduced.

[0025] The foregoing 2P2M electromagnetic RCBO
may further be set as follows. The intermittent linkage
mechanism includes a second handle sleeved around
the periphery of the concealed handle, and the second
handle is provided with an intermittent linkage area; the
concealed handle is provided with a protruding block cor-
responding to the intermittent linkage area; and the in-
termittent linkage mechanism further includes a linkage
rod disposed between the first handle and the second
handle, and the first handle may drive the second handle
to work simultaneously through the linkage rod.
[0026] In the foregoing technical solutions, the second
handle may work simultaneously with the first handle
through the linkage rod, so that one handle may control
two circuit breakers. further, under joint action of the in-
termittent linkage area and the protruding block, the cir-
cuit breaker module may be intermittently linked to the
current leakage protection apparatus according to an ac-
tual situation. For example, when current leakage does
not occur, and the circuit breaker apparatus is normally
started, the intermittent linkage area rotates in an effec-
tive rotation direction. In this case, the protruding block
does not contact with the intermittent linkage area. The
second handle rotates with the first handle until an end
of the intermittent linkage area is adjacent to the protrud-
ing block. Once an abnormal case, for example, current
leakage occurs, the current leakage protection apparatus
works. The concealed handle pushes an end of the in-
termittent linkage area through the protruding block, so
that the second handle drives the first handle to rotate
and power is off, thereby protecting the circuit.
[0027] The foregoing 2P2M electromagnetic RCBO
may further be set as follows. An indication block is dis-
posed at the periphery of the first handle.
[0028] In the foregoing technical solutions, the indica-
tion block may indicate power-on or power-off, facilitating
observation for people.
[0029] The present invention has the following advan-
tages.
[0030] First, in the foregoing technical solutions, the
circuit breaker adopts a modularized design, that is, two
circuit breakers and one current leakage protection mod-
ule are disposed in a 2P2M space (36mm). The two circuit
breakers are the first pole circuit breaker protection ap-
paratus and the second pole circuit breaker protection
apparatus. Because the two pole circuit breaker protec-
tion apparatuses have totally same inner structures and
components, they are highly interchangeable. In this
way, assembly and maintain and repair are convenient,
manufacturing is simple, and costs are less.
[0031] Second, in the foregoing technical solutions,
one connection rod and one contact lever are disposed,
the first latch and the second latch are respectively linked
to the two sides of the contact lever through the two ends
of the first hinging and linking shaft, and further the first
movable contact and the second movable contact are
respectively linked to the two sides of the contact lever
through the two ends of the second hinging and linking
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shaft. In this way, one handle may drive two movable
contacts, and further, a single handle may control multi-
ple circuit breakers. This simplifies a structure of the cir-
cuit breaker module, and reduces overall structural com-
plicity of the circuit breaker and a quantity of components,
so that costs are reduced and processing and assembly
are convenient.
[0032] Third, in the foregoing technical solutions, the
structure of the test circuit mechanism is improved. Com-
pared with the test circuit module in the prior art, the test
resistor may be intermittently connected to the circuit
breaker module by merely using the conductivity test tor-
sion spring, so that the structure is simple and there are
a small quantity of components. In this way, not only are
mounting space and costs reduced, but also, it is easier
for workers to perform overall assembly. Besides, there
is no welding point in the foregoing test circuit, so that
compared with the prior art in which welding is required,
processing is simplified and manufacturing period is
shortened.
[0033] Fourth, in the foregoing technical solutions, the
structure of the handle is improved. Compared with the
handle in the prior art, the first handle, the concealed
handle, and the intermittent linkage mechanism are dis-
posed, so that multiple circuit breakers may be controlled
by controlling the first handle, and further, one handle
may control two circuit breaker operation mechanisms.
In this way, a quantity of operation handles is reduced,
the structure is simplified, and mounting space is re-
duced.
[0034] The present invention is further described in de-
tail below with reference to the accompanying drawings
and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035]

FIG. 1 is a schematic diagram of an inner structure
layout of an assembled 2P2M electromagnetic
RCBO with its housing eliminated according to an
embodiment of the present invention;
FIG. 2 is a schematic diagram of a partial structure
of a circuit breaker module according to an embod-
iment of the present invention;
FIG. 3 is a schematic diagram of a left view of FIG. 2;
FIG. 4 is a schematic diagram of a right view of FIG. 2;
FIG. 5 is a schematic diagram of a first latch accord-
ing to an embodiment of the present invention;
FIG. 6 is a schematic diagram of a second latch ac-
cording to an embodiment of the present invention;
FIG. 7 is a schematic diagram of a contact lever ac-
cording to an embodiment of the present invention;
FIG. 8 is a schematic diagram of a front view of an
assembly state of a first pole circuit breaker protec-
tion apparatus according to an embodiment of the
present invention;
FIG. 9 is a schematic structural diagram of a front

view of a current leakage protection apparatus ac-
cording to an embodiment of the present invention;
FIG. 10 is a schematic diagram of a front view of a
test circuit mechanism according to an embodiment
of the present invention;
FIG. 11 is a schematic diagram of a rear view of an
assembled current leakage protection apparatus ac-
cording to an embodiment of the present invention;
FIG. 12 is a schematic diagram of a handle linkage
mechanism according to an embodiment of the
present invention;
FIG. 13 is a schematic diagram of a second handle
according to an embodiment of the present inven-
tion;
FIG. 14 is a schematic diagram of a concealed han-
dle according to an embodiment of the present in-
vention; and
FIG. 15 is a schematic diagram of a first handle ac-
cording to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0036] The technical solutions in embodiments of the
present invention will be described below clearly and
completely with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are merely a part rather than
all of the embodiments of the present invention. All other
embodiments derived from the embodiments in the
present invention by a person of ordinary skill in the art
without creative work shall fall within the protection scope
of the present invention.
[0037] A 2P2M electromagnetic RCBO shown in FIG.
1 to FIG. 15 includes a housing 1. A circuit breaker mod-
ule, a current leakage protection module linked to the
circuit breaker module, and a handle linkage mechanism
4 configured to control the circuit breaker module and
the current leakage protection module are disposed in
the housing 1. The circuit breaker module includes a first
pole circuit breaker protection apparatus 2 disposed on
one side of the housing 1. The current leakage protection
module includes a current leakage protection apparatus
5 disposed on the other side of the housing 1. The circuit
breaker module further includes a second pole circuit
breaker protection apparatus 3 disposed in the housing
1 and between the first pole circuit breaker protection
apparatus 2 and the current leakage protection appara-
tus 5. An inner structure of the first pole circuit breaker
protection apparatus 2 is identical to an inner structure
of the second pole circuit breaker protection apparatus 3.
[0038] The first pole circuit breaker protection appara-
tus 2 and the second pole circuit breaker protection ap-
paratus 3 each include a thermal tripping mechanism 6,
an electromagnetic tripping mechanism 7, and an arc
extinguishing system 8. The first pole circuit breaker pro-
tection apparatus 2 further includes a first connection rod
21, a contact lever 22, a first latch 23, and a first movable
contact 24. A first fixed contact 25 intermittently linked to
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the first movable contact 24 is disposed on a side of the
housing 1 adjacent to the first movable contact 24. The
second pole circuit breaker protection apparatus 3 further
includes a second latch 31 and a second movable contact
32. A second fixed contact 33 intermittently linked to the
first movable contact 24 (or the second movable contact
32) is disposed on a side of the housing 1 adjacent to
the second movable contact 32. One end of the first con-
nection rod 21 is linked to the handle linkage mechanism
4, and the other end of the first connection rod is linked
to an end of the contact lever 22. A first hinging and linking
shaft 221 with one end hinged to the housing 1 of the
circuit breaker is disposed in the middle part of the contact
lever 22. The first latch 23 and the second latch 31 are
respectively hinged to two ends of the first hinging and
linking shaft 221 and are disposed on two sides of the
contact lever 22. A second hinging and linking shaft 222
is disposed on the other end of the contact lever 22 op-
posite to the end linked to the connection rod. The middle
parts of the first movable contact 24 and the second mov-
able contact 32 are respectively hinged to two ends of
the second hinging and linking shaft 222 and are dis-
posed on the two sides of the contact lever 22. An end
of the first latch 23 far away from the connection rod is
intermittently linked to the first movable contact 24, and
an end of the second latch 23 far away from the connec-
tion rod is intermittently linked to the second movable
contact 32. A first reset spring 26 linked to the first mov-
able contact 24 is sleeved on a position where the first
movable contact 24 is hinged to the second hinging and
linking shaft 222, and a second reset spring 34 linked to
the second movable contact 32 is sleeved on a position
where the second movable contact 32 is hinged to the
second hinging and linking shaft 222.
[0039] A relative linkage structure is disposed between
the first latch 23 and the second latch 31. The relative
linkage structure includes an insertion pin 311 disposed
on a side of the middle part of the second latch 31 towards
the first latch 23. The first latch 23 is provided with a
linkage shaft hole 231 configured to fit with the insertion
pin 311. The contact lever 22 is driven by the connection
rod to push the first latch 23 to rotate around the first
hinging and linking shaft 221, and the second latch 31
follows the first latch 23 through the insertion pin 311 to
rotate around the first hinging and linking shaft 221.
[0040] Working principles of the first pole circuit break-
er protection apparatus 2 and the second pole circuit
breaker protection apparatus 3 are as follows. When
power is on, the handle linkage mechanism 4 is pushed,
and driven by the handle linkage mechanism 4 and
through a flexible linkage block 12, an end of the first
connection rod 21 pushes the contact lever 223 (22) to
rotate. The contact lever 223 pushes the first latch 23 to
rotate around the first hinging and linking shaft 22 (221).
Meanwhile, the first latch 23 drives the second latch 31
through the insertion pin 311 to rotate around the first
hinging and linking shaft 22. respectively driven by the
first latch 23 and the second latch 31, the first movable

contact 24 and the second movable contact 32 respec-
tively contact with the first fixed contact 25 and the second
fixed contact 33, so that power is on. The whole operation
procedure is easy, in which one handle may drive two
movable contacts, and further, a single handle may con-
trol multiple circuit breakers. This simplifies a structure
of the operation mechanism, and reduces overall struc-
tural complicity of the circuit breaker and a quantity of
components, so that costs are reduced and processing
and assembly are convenient.
[0041] The current leakage protection apparatus 5 in-
cludes a current leakage tripping action mechanism 59
and a test circuit mechanism. The test circuit mechanism
includes a conductivity test torsion spring 51. A third hing-
ing and linking shaft 52 is hinged to the middle part of
the conductivity test torsion spring 51. An end of the third
hinging and linking shaft 52 is fixed to the housing 1. A
test button 53 is movably embedded in an upper part of
the housing 1. One end of the conductivity test torsion
spring 51 extends towards the test button 53 and abuts
against the test button 53. A linkage hole 54 is provided
corresponding to the second reset spring 34 on the hous-
ing 1. The other end of the conductivity test torsion spring
51 opposite to the end abutting against the test button
53 is embedded in the linkage hole 54, extends towards
an outer side of the linkage hole 54, and is in conductive
contact with the second reset spring 34. A test resistor
55 is disposed under the test button 53 on the housing
1. The conductivity test torsion spring 51 may be inter-
mittently conductively connected to the test resistor 55
through the test button 53. A latching position 56 config-
ured to guide the conductivity test torsion spring 51 is
disposed between the test button 53 and the third hinging
and linking shaft 52 on the housing 1. A mounting position
57 for mounting the test resistor 55 in a concealed way
is disposed under the test button 53 on the housing 1. A
support frame 58 configured to fix and support a lead of
the test resistor 55 is disposed at an end of the mounting
position 57 on the housing 1.
[0042] Working principles of the test circuit mechanism
are as follows. When the test button 53 is pressed, an
end of the conductivity test torsion spring 51 contacts
with the lead end of the test resistor 55. Because the
other end of the conductivity test torsion spring 51 is con-
ductively connected to the second reset spring 34, the
test circuit is on. The test resistor 55 is intermittently con-
nected to the circuit breaker module by merely using the
conductivity test torsion spring 51, so that the structure
is simple and there are a small quantity of components.
In this way, not only are mounting space and costs re-
duced, but also, it is easier for workers to perform overall
assembly.
[0043] The current leakage tripping action mechanism
59 includes a current leakage tripping device 591 mount-
ed in the housing 1 and a first transmission rod 592 with
one end intermittently linked to one side of the current
leakage tripping device 591. The middle part of the first
transmission rod 592 is movably hinged to the housing
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1. The end of the first transmission rod 592 adjacent to
the current leakage tripping device 591 abuts against and
is linked to a second transmission rod 593. One end of
the second transmission rod 593 is hinged to the housing
1, and the other end of the second transmission rod 593
abuts against and is linked to a third transmission rod
594. The middle part of the third transmission rod 594 is
hinged to the housing 1. A current leakage tripping rod
595 is coaxially hinged to a position where the third trans-
mission rod 594 is hinged to the housing 1. The other
end of the third transmission rod 594 opposite to the end
linked to the second transmission rod 593 is linked to the
current leakage tripping rod 595. The current leakage
tripping rod 595 is linked to a current leakage reset torsion
spring 596, and two ends of the current leakage reset
torsion spring 596 respectively abut against the current
leakage tripping rod 595 and the first transmission rod
592. The other end of the current leakage tripping rod
595 opposite to an end connecting to the first transmis-
sion rod 592 is linked to the handle linkage mechanism
4 through the second connection rod 597. A flexible con-
nection assembly is disposed between the current leak-
age tripping device 591 and the third transmission rod
594. The flexible connection assembly includes a spring
598 with two ends respectively fixed to the current leak-
age tripping rod 595 and the third transmission rod 594,
face to face.
[0044] Working principles of the current leakage trip-
ping device are as follows. When, for example, current
leakage occurs, the current leakage tripping device 591
drives the first transmission rod 592, and the first trans-
mission rod 592 drives the second transmission rod 593
to rotate around a hinge axis of the second transmission
rod 593. Further, an end of the second transmission rod
593 pushes the third transmission rod 594, the third trans-
mission rod 594 presses the current leakage tripping rod
595 through the spring 598, and the current leakage trip-
ping rod 595 drives the second latch 31. In this way, pow-
er is off.
[0045] The handle linkage mechanism 4 includes a first
handle 41 configured to drive the circuit breaker module
to link. A fourth hinging and linking shaft hinged to the
housing 1 of the circuit breaker is linked to the middle
part of the first handle 41. The other end of the fourth
hinging and linking shaft opposite to the end linked to the
first handle 41 is linked to a concealed handle 42 config-
ured to drive the current leakage protection module. An
intermittent linkage mechanism is disposed between the
concealed handle 42 and the first handle 41. The con-
cealed handle 42 may be intermittently linked to the first
handle 41 through the intermittent linkage mechanism.
The intermittent linkage mechanism includes a second
handle 43 sleeved on the periphery of the concealed han-
dle 42. The second handle 43 is provided with an inter-
mittent linkage area 431. A protruding block 421 is dis-
posed on the concealed handle 42 corresponding to the
intermittent linkage area 431. The intermittent linkage
mechanism further includes a linkage rod 44 disposed

between the first handle 41 and the second handle 43.
The first handle 41 may drive the second handle 43 to
work simultaneously through the linkage rod 44. An in-
dication block 45 may be disposed at the periphery of
the first handle 41.
[0046] Working principles of the handle linkage mech-
anism 4 are as follows. When, for example, current leak-
age does not occur, and the circuit breaker apparatus is
normally started, the first handle 41 is pushed in an ef-
fective rotation direction of the first handle 41, and the
first handle 41 drives the second handle 43 to rotate
through the linkage rod 44. In this case, the protruding
block 421 does not contact with the intermittent linkage
area 431, and the concealed handle 42 does not work,
so that the current leakage protection apparatus 5 of the
circuit breaker does not work. When the second handle
43 rotates with the first handle 41 to a limit, an end of the
intermittent linkage area 431 is adjacent to the protruding
block 421. When an abnormal case, for example, current
leakage occurs, the current leakage protection apparatus
5 works to drive the concealed handle 42 to rotate in a
direction opposite to the effective rotation direction of the
first handle 41. The protruding block 421 pushes the end
of the intermittent linkage area 431, so that the second
handle 43 rotates with the concealed handle 42, and the
linkage rod 44 drives the first handle 41 to rotate. In this
way, power is off, and the circuit is protected. Compared
with the handle in the prior art, the structure of the handle
is improved. The first handle 41, the concealed handle
42, and the intermittent linkage mechanism are disposed,
so that multiple circuit breakers may be controlled by con-
trolling the first handle 41, and further, one handle may
control two circuit breaker operation mechanisms. In this
way, a quantity of operation handles is reduced, the struc-
ture is simplified, and mounting space is reduced.

Claims

1. A 2P2M electromagnetic residual current circuit
breaker with overcurrent protection (RCBO), com-
prising a housing, wherein a circuit breaker module,
a current leakage protection module linked to the
circuit breaker module, and a handle linkage mech-
anism configured to control the circuit breaker mod-
ule and the current leakage protection module are
disposed in the housing; the circuit breaker module
comprises a first pole circuit breaker protection ap-
paratus disposed on one side of the housing; the
current leakage protection module comprises a cur-
rent leakage protection apparatus disposed on the
other side of the housing; the circuit breaker module
further comprises a second pole circuit breaker pro-
tection apparatus disposed in the housing and be-
tween the first pole circuit breaker protection appa-
ratus and the current leakage protection apparatus,
and an inner structure of the first pole circuit breaker
protection apparatus is identical to an inner structure
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of the second pole circuit breaker protection appa-
ratus.

2. The 2P2M electromagnetic RCBO according to
claim 1, wherein each of the first pole circuit breaker
protection apparatus and the second pole circuit
breaker protection apparatus comprises a thermal
tripping mechanism, an electromagnetic tripping
mechanism, and an arc extinguishing system; the
first pole circuit breaker protection apparatus further
comprises a first connection rod, a contact lever, a
first latch, and a first movable contact; a first fixed
contact intermittently linked to the first movable con-
tact is disposed on one side of the housing adjacent
to the first movable contact; the second pole circuit
breaker protection apparatus further comprises a
second latch and a second movable contact; a sec-
ond fixed contact intermittently linked to the first mov-
able contact is disposed on one side of the housing
adjacent to the second movable contact; one end of
the first connection rod is linked to the handle linkage
mechanism, and the other end of the first connection
rod is linked to an end of the contact lever; a first
hinging and linking shaft with one end hinged to the
housing of the circuit breaker is disposed in a middle
part of the contact lever; the first latch and the second
latch are respectively hinged to two ends of the first
hinging and linking shaft and are disposed on two
sides of the contact lever; a second hinging and link-
ing shaft is disposed at the other end of the contact
lever opposite to the end linked to the connection
rod; middle parts of the first movable contact and the
second movable contact are respectively hinged to
two ends of the second hinging and linking shaft and
are disposed on the two sides of the contact lever;
an end of the first latch far away from the connection
rod is intermittently linked to the first movable con-
tact, and an end of the second latch far away from
the connection rod is intermittently linked to the sec-
ond movable contact; and a first reset spring linked
to the first movable contact is sleeved on a position
where the first movable contact is hinged to the sec-
ond hinging and linking shaft, and a second reset
spring linked to the second movable contact is
sleeved on a position where the second movable
contact is hinged to the second hinging and linking
shaft.

3. The operation mechanism of the 2P2M electromag-
netic RCBO according to claim 2, wherein a relative
linkage structure is disposed between the first latch
and the second latch.

4. The operation mechanism of the 2P2M electromag-
netic RCBO according to claim 3, wherein the rela-
tive linkage structure comprises an insertion pin dis-
posed on a side of a middle part of the second latch
towards the first latch; the first latch is provided with

a linkage shaft hole that fits with the insertion pin;
and the contact lever is driven by the connection rod
to push the first latch to rotate around the first hinging
and linking shaft, and the second latch follows the
first latch through the insertion pin to rotate around
the first hinging and linking shaft.

5. The 2P2M electromagnetic RCBO according to
claim 1, wherein the current leakage protection ap-
paratus comprises a current leakage tripping action
mechanism and a test circuit mechanism; the test
circuit mechanism comprises a conductivity test tor-
sion spring, a third hinging and linking shaft is hinged
to a middle part of the conductivity test torsion spring,
and an end of the third hinging and linking shaft is
fixed to the housing; a test button is movably em-
bedded in an upper part of the housing; one end of
the conductivity test torsion spring extends towards
the test button and abuts against the test button, and
the housing is provided with a linkage hole; the other
end of the conductivity test torsion spring opposite
to the end abutting against the test button is embed-
ded in the linkage hole, extends towards an outer
side of the linkage hole, and is in conductive contact
with the circuit breaker module; a test resistor is dis-
posed under the test button on the housing; and the
conductivity test torsion spring is intermittently con-
ductively connected to the test resistor through the
test button.

6. The 2P2M electromagnetic RCBO according to
claim 5, wherein a latching position configured to
guide the conductivity test torsion spring is disposed
between the test button and the third hinging and
linking shaft on the housing.

7. The 2P2M electromagnetic RCBO according to
claim 5, wherein a mounting position for mounting
the test resistor in a concealed way is disposed under
the test button on the housing, and a support frame
configured to fix and support a lead of the test resistor
is disposed at an end of the mounting position on
the housing.

8. The 2P2M electromagnetic RCBO according to
claim 1, wherein the handle linkage mechanism com-
prises a first handle configured to drive the circuit
breaker module to link; a fourth hinging and linking
shaft hinged to the housing of the circuit breaker is
linked to a middle part of the first handle, and the
other end of the fourth hinging and linking shaft op-
posite to the end linked to the first handle is linked
to a concealed handle configured to drive the current
leakage protection module; and an intermittent link-
age mechanism is disposed between the concealed
handle and the first handle, and the concealed han-
dle is intermittently linked to the first handle through
the intermittent linkage mechanism.
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9. The 2P2M electromagnetic RCBO according to
claim 8, wherein the intermittent linkage mechanism
comprises a second handle sleeved around a pe-
riphery of the concealed handle, and the second han-
dle is provided with an intermittent linkage area; the
concealed handle is provided with a protruding block
corresponding to the intermittent linkage area; and
the intermittent linkage mechanism further compris-
es a linkage rod disposed between the first handle
and the second handle, and the first handle drives
the second handle to work simultaneously through
the linkage rod.

10. The multi-linkage handle used in the circuit breaker
according to claim 9, wherein an indication block is
disposed at a periphery of the first handle.
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