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(54) OPERATING MECHANISM OF 2P2 MODULUS ELECTROMAGNETIC RESIDUAL CURRENT 
CIRCUIT BREAKER WITH OVERCURRENT PROTECTION

(57) The present invention relates to an operation
mechanism of a 2P2M electromagnetic residual current
circuit breaker with overcurrent protection (RCBO), in-
cluding a handle, a connection rod, and a contact lever.
A first hinging and linking shaft is disposed in the middle
part of the contact lever. The contact lever is linked to a
first latch and a second latch. A relative linkage structure
is disposed between the first latch and the second latch.
The other end of the contact lever opposite to one end
linked to the connection rod is provided with a second
hinging and linking shaft. The contact lever is linked to a
first movable contact and a second movable contact. A
first reset spring and a second reset spring are sleeved
on the second hinging and linking shaft. The present in-
vention has the following advantages. In the operation
mechanism of a 2P2M electromagnetic RCBO, a single
handle may control multiple circuit breakers. This simpli-
fies a structure and reduces the overall structural com-
plicity of the circuit breaker and a quantity of components,
so that costs are reduced and processing and assembly
are convenient.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the technical
field of circuit breakers, and more particularly, to an op-
eration mechanism of 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
current leakage protection apparatus is used to control
the connection or disconnection of the movable contact
and the fixed contact when current leakage occurs.
[0003] The circuit breaker apparatus usually includes
an operation mechanism, a thermal tripping mechanism,
an electromagnetic tripping mechanism, and an arc ex-
tinguishing system. The operation mechanism includes
a handle, a contact lever, and a latch. The connection or
disconnection of the movable contact and the fixed con-
tact may be controlled through a linkage structure among
the handle, the contact lever, and the latch. The latch is
used to link the current leakage protection apparatus to
the operation mechanism, to control the connection or
disconnection of the movable contact and the fixed con-
tact when current leakage occurs.
[0004] The circuit breaker in the prior art has a large
quantity of components. When two or more existing cir-
cuit breakers are disposed, each circuit breaker is con-
nected to one handle linkage mechanism for operation.
As a result, there are lots of handle linkage mechanisms.

SUMMARY

[0005] In order to overcome the deficiencies of the prior
art, the present invention provides an operation mecha-
nism of a 2P2M electromagnetic RCBO in which a single
handle may control multiple circuit breakers. This simpli-
fies a structure and reduces the overall structural com-
plicity of the circuit breaker and a quantity of components
so that costs are reduced and processing and assembly
are convenient.
[0006] To achieve the foregoing objectives, the
present invention provides the following technical solu-
tions. An operation mechanism of a 2P2M electromag-

netic RCBO is provided, including a handle and a con-
nection rod with one end linked to the handle, where the
other end of the connection rod opposite to the end linked
to the handle is linked to a contact lever; a first hinging
and linking shaft with one end hinged to a housing of the
circuit breaker is disposed in the middle part of the contact
lever; a first latch hinged to one end of the first hinging
and linking shaft is linked to one side of the contact lever;
an end of the first latch intermittently abuts against and
is linked to the contact lever, and a second latch hinged
to the other end of the first hinging and linking shaft is
linked to the other side of the contact lever opposite to
the side linked to the first latch; the other end of the con-
tact lever opposite to the end linked to the connection
rod is provided with a second hinging and linking shaft;
the side of the contact lever towards the first latch is linked
to a first movable contact, where the first movable contact
is hinged to an end of the second hinging and linking
shaft and may be intermittently linked to the first latch; a
first reset spring linked to the first movable contact is
sleeved on a position where the second hinging and link-
ing shaft is hinged to the first movable contact; the side
of the contact lever towards the second latch is linked to
a second movable contact, where the second movable
contact is hinged to the end of the second hinging and
linking shaft and may be intermittently linked to the sec-
ond latch; and a second reset spring linked to the second
movable contact is sleeved on a position where the sec-
ond hinging and linking shaft is hinged to the second
movable contact.
[0007] In the foregoing technical solutions, the struc-
ture of the operation mechanism is improved. 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 op-
eration mechanism and reduces the overall structural
complicity of the circuit breaker and a quantity of com-
ponents, so that costs are reduced and processing and
assembly are convenient.
[0008] The foregoing operation mechanism of a 2P2M
electromagnetic RCBO may further be set as follows. A
relative linkage structure is disposed between the first
latch and the second latch.
[0009] The foregoing operation mechanism of a 2P2M
electromagnetic RCBO may further be set as follows.
The relative linkage structure 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 that fits 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
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the insertion pin to rotate around the first hinging and
linking shaft.
[0010] In the foregoing technical solutions, by dispos-
ing the relative linkage structure, the first latch drives the
second latch to work with the handle, so that a single
handle may control multiple circuit breakers. In addition,
because the two circuit breakers work highly simultane-
ously, security of the circuit breakers is enhanced.
[0011] The foregoing operation mechanism of a 2P2M
electromagnetic RCBO may further be set as follows. A
side of the middle part of the second latch far away from
the first latch is provided with a first push pin linked to a
current leakage protection apparatus.
[0012] In the foregoing technical solutions, the first
push pin is disposed, so that the current leakage protec-
tion apparatus is linked to the circuit breaker apparatus.
Therefore, when current leakage occurs, the current
leakage protection apparatus may control multiple circuit
breakers by using the first push pin, to ensure that the
current leakage protection apparatus works normally.
[0013] The foregoing operation mechanism of a 2P2M
electromagnetic RCBO may further be set as follows. A
flexible connection mechanism is disposed between the
connection rod and the contact lever.
[0014] The foregoing operation mechanism of a 2P2M
electromagnetic RCBO may further be set as follows.
The flexible connection mechanism includes a flexible
linkage block with one end hinged to an end of the con-
nection rod, and the other end of the flexible linkage block
opposite to the end linked to the connection rod is hinged
to the contact lever.
[0015] In the foregoing technical solutions, the connec-
tion manner of the handle and the connection rod makes
the connection rod move curvedly, and the flexible con-
nection mechanism disposed between the connection
rod and the contact lever makes the connection rod and
the contact lever move more smoothly and free from get-
ting stuck. The two ends of the flexible linkage block may
perform adaptive motion under action of the connection
rod and the contact lever, so that the two ends of the
flexible linkage block may not get stuck.
[0016] The foregoing operation mechanism of a 2P2M
electromagnetic RCBO may further be set as follows. An
end of the first movable contact adjacent to the second
hinging and linking shaft and an end of the second mov-
able contact adjacent to the second hinging and linking
shaft are separately fixed to a second push pin intermit-
tently linked to a thermal tripping mechanism in the circuit
breaker.
[0017] In the foregoing technical solutions, the second
push pin is disposed, so that the thermal tripping mech-
anism in the circuit breaker may be linked to the operation
mechanism. When overall temperature in the circuit
breaker is excessively high, the thermal tripping mecha-
nism may successively drive the two movable contacts
to be separated from a fixed contact, to ensure that the
thermal tripping mechanism works normally, thereby en-
hancing security of the circuit breaker.

[0018] The present invention is further described in de-
tail below with reference to the accompanying drawings
and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a schematic structural diagram (partial) ac-
cording to an embodiment of the present invention;
FIG. 2 is a schematic diagram of a left view of FIG. 1;
FIG. 3 is a schematic diagram of a right view of FIG. 1;
FIG. 4 is a schematic diagram of a first latch accord-
ing to an embodiment of the present invention;
FIG. 5 is a schematic diagram of a second latch ac-
cording to an embodiment of the present invention;
FIG. 6 is a schematic diagram of a contact lever ac-
cording to an embodiment of the present invention;
and
FIG. 7 is a schematic diagram of an assembly state
according to an embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0020] 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.
[0021] An operation mechanism of a 2P2M electro-
magnetic RCBO shown in FIG. 1 to FIG. 7 includes a
handle 1 and a connection rod 2 with one end linked to
the handle 1. The other end of the connection rod 2 op-
posite to the end linked to the handle 1 is linked to a
contact lever 3. A first hinging and linking shaft 4 with
one end hinged to a housing of the circuit breaker is dis-
posed in the middle part of the contact lever 3. A first
latch 5 hinged to one end of the first hinging and linking
shaft 4 is linked to one side of the contact lever 3. An end
of the first latch 5 intermittently abuts against and is linked
to the contact lever 3. A second latch 6 hinged to the
other end of the first hinging and linking shaft 4 is linked
to the other side of the contact lever 3 opposite to the
side linked to the first latch 5. A relative linkage structure
is disposed between the first latch 5 and the second latch
6. The other end of the contact lever 3 opposite to the
end linked to the connection rod 2 is provided with a sec-
ond hinging and linking shaft 7. The side of the contact
lever 3 towards the first latch 5 is linked to a first movable
contact 8, where the first movable contact 8 is hinged to
an end of the second hinging and linking shaft 7 and may
be intermittently linked to the first latch 5. A first reset
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spring 10 linked to the first movable contact 8 is sleeved
on a position where the second hinging and linking shaft
7 is hinged to the first movable contact 8. The side of the
contact lever 3 towards the second latch 6 is linked to a
second movable contact 9, where the second movable
contact 9 is hinged to the end of the second hinging and
linking shaft 7 and may be intermittently linked to the
second latch 6. A second reset spring 11 linked to the
second movable contact 9 is sleeved on a position where
the second hinging and linking shaft 7 is hinged to the
second movable contact 9. The relative linkage structure
includes an insertion pin 61 disposed on a side of the
middle part of the second latch 6 towards the first latch
5. The first latch 5 is provided with a linkage shaft hole
51 that fits with the insertion pin 61. The contact lever 3
is driven by the connection rod 2 to push the first latch 5
to rotate around the first hinging and linking shaft 4. The
second latch 6 follows the first latch 5 through the inser-
tion pin 61 to rotate around the first hinging and linking
shaft 4. One side of the middle part of the second latch
6 far away from the first latch 5 is provided with a first
push pin 62 linked to a current leakage protection appa-
ratus. A flexible connection mechanism is disposed be-
tween the connection rod 2 and the contact lever 3, and
the flexible connection mechanism includes a flexible
linkage block 12 with one end hinged to an end of the
connection rod 2. The other end of the flexible linkage
block 12 opposite to the end linked to the connection rod
2 is hinged to the contact lever 3. An end of the first
movable contact adjacent to the second hinging and link-
ing shaft 7 and an end of the second movable contact
adjacent to the second hinging and linking shaft 7 are
separately fixed to a second push pin 13 intermittently
linked to a thermal tripping mechanism of the circuit
breaker.
[0022] Working principles are as follows. When power
is on, the handle 1 is pushed, and an end of the connec-
tion rod 2, driven by the handle 1 and by using the flexible
linkage block 12, pushes the contact lever 3 to rotate
(where the first latch is pushed, and the first latch pushes
the contact lever, so that the contact lever drives the mov-
able contact to contact with the fixed contact). The con-
tact lever 3 pushes the first latch 5 to rotate around the
first hinging and linking shaft 4. Meanwhile, the first latch
5 drives, by using the insertion pin 61, the second latch
6 to rotate around the first hinging and linking shaft 4.
The first movable contact 8 and the second movable con-
tact 9 are respectively driven by the first latch 5 and the
second latch 6, to contact with the fixed contact, 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 control multiple circuit break-
ers. This simplifies a structure of the operation mecha-
nism and reduces the overall structural complicity of the
circuit breaker and a quantity of components, so that
costs are reduced and processing and assembly are con-
venient.

Claims

1. An operation mechanism of a 2P2M electromagnetic
residual current circuit breaker with overcurrent pro-
tection (RCBO), comprising a handle and a connec-
tion rod with one end linked to the handle, wherein
the other end of the connection rod opposite to the
end linked to the handle is linked to a contact lever;
a first hinging and linking shaft with one end hinged
to a housing of the circuit breaker is disposed in a
middle part of the contact lever; a first latch hinged
to one end of the first hinging and linking shaft is
linked to one side of the contact lever; an end of the
first latch intermittently abuts against and is linked
to the contact lever, and a second latch hinged to
the other end of the first hinging and linking shaft is
linked to the other side of the contact lever opposite
to the side linked to the first latch; the other end of
the contact lever opposite to the end linked to the
connection rod is provided with a second hinging and
linking shaft; the side of the contact lever towards
the first latch is linked to a first movable contact,
wherein the first movable contact is hinged to an end
of the second hinging and linking shaft and is inter-
mittently linked to the first latch; a first reset spring
linked to the first movable contact is sleeved on a
position where the second hinging and linking shaft
is hinged to the first movable contact; the side of the
contact lever towards the second latch is linked to a
second movable contact, wherein the second mov-
able contact is hinged to the end of the second hing-
ing and linking shaft and is intermittently linked to
the second latch; and a second reset spring linked
to the second movable contact is sleeved on a po-
sition where the second hinging and linking shaft is
hinged to the second movable contact.

2. The operation mechanism of the 2P2M electromag-
netic RCBO according to claim 1, wherein a relative
linkage structure is disposed between the first latch
and the second latch.

3. The operation mechanism of the 2P2M electromag-
netic RCBO according to claim 2, 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.

4. The operation mechanism of the 2P2M electromag-
netic RCBO according to claim 3, wherein a side of
the middle part of the second latch far away from the
first latch is provided with a first push pin linked to a
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current leakage protection apparatus.

5. The operation mechanism of the 2P2M electromag-
netic RCBO according to claim 1, wherein a flexible
connection mechanism is disposed between the
connection rod and the contact lever.

6. The operation mechanism of the 2P2M electromag-
netic RCBO according to claim 5, wherein the flexible
connection mechanism comprises a flexible linkage
block with one end hinged to an end of the connection
rod, and the other end of the flexible linkage block
opposite to the end linked to the connection rod is
hinged to the contact lever.

7. The operation mechanism of the 2P2M electromag-
netic RCBO according to claim 1, wherein an end of
the first movable contact adjacent to the second
hinging and linking shaft and an end of the second
movable contact adjacent to the second hinging and
linking shaft are separately fixed to a second push
pin intermittently linked to a thermal tripping mech-
anism in the circuit breaker.
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