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(54) CIRCUIT BREAKER

(57) A circuit breaker is provided, which includes a en by the electric leakage operating mechanism and the
housing, and a circuit breaker phase pole and a leakage test button.

protection pole arranged on two sides of the housing side
by side, wherein the leakage protection pole includes a
zero-sequence current transformer, a leakage operating
mechanism, and a leakage testing mechanism, and a
major loop of the circuit breaker phase pole passes
through the zero-sequence current transformer; the leak-
age testing mechanism includes an elastic member, a
test button, and a first contact member and a second
contact member respectively connected to two ends of
a test loop, one end of the elastic member is provided
with a first contact portion matched with the leakage op-
erating mechanism or a phase pole operating mecha-
nism, the other end of the elastic member is provided
with a second contact portion matched with the test but-
ton, the leakage operating mechanism or a phase pole
circuit breaker is capable of pushing the first contact por-
tion to contact with the first contact member when the
circuit breaker is switched on, the test button is capable
of pushing the second contact portion to contact with the
second contact member, the testing mechanism forms
the test loop with double breakpoints through two contact
points of the first contact portion and the second contact
portion on the elastic member, and the first contact por-
tion and the second contact portion are respectively driv-
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Description
Technical Field

[0001] The presentinvention relates to the field of low-
voltage appliances, and more particularly, to a circuit
breaker.

Background Art

[0002] Since a test mechanism of a circuit breaker is
limited by a space of a housing, a single breakpoint struc-
ture is usually used in a test loop of the test mechanism.
However, when the circuit breaker is switched off, if a
test button of the test mechanism is pressed, a voltage
to ground may appear atan outlet end of the circuit break-
er due to the conduction of the test loop, which leads to
a risk of electric shock during use, and is also failed to
meet safety regulations of specific areas, thus having
certain limitations. Therefore, some circuit breakers
change the test loop of the test mechanism into a double
breakpoint structure, one of the double breakpoints is
controlled by a handle, and the test loop can only be
conducted by pressing the test button when the handle
is switched on. However, speeds of conduction and dis-
connection of the breakpoint are affected by speeds of
switching on and switching off of the handle. If the handle
is reset slowly, then the breakpoint is disconnected slow-
ly, and if the circuit breaker is connected reversely at the
moment, the test loop may be disconnected slowly when
the test button is pressed, leading to heating up and burn-
ing up of a coil of the circuit breaker, and failure of the
circuit breaker, thus seriously affecting the reliability of
the circuit breaker.

Summary of the Invention

[0003] The presentinvention aims to overcome the de-
fects in the prior art, and provides a circuit breaker with
a simple structure and a high reliability.

[0004] In order to achieve the above objective, the
technical solutions used in the present invention are as
follows.

[0005] A circuit breaker includes a housing, and a cir-
cuit breaker phase pole and a leakage protection pole
arranged on two sides of the housing side by side, where-
in the leakage protection pole includes a zero-sequence
current transformer, a leakage operating mechanism,
and a leakage testing mechanism, and a major loop of
the circuit breaker phase pole passes through the zero-
sequence currenttransformer; the leakage testing mech-
anism includes an elastic member, a test button, and a
first contact member and a second contact member re-
spectively connected to two ends of a test loop, one end
of the elastic member is provided with a first contact por-
tion matched with the leakage operating mechanism or
a phase pole operating mechanism, the other end of the
elastic member is provided with a second contact portion
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matched with the test button, the leakage operating
mechanism or the phase pole operating mechanism is
capable of pushing the first contact portion to contact with
the first contact member when the circuit breaker is
switched on, and the test button is capable of pushing
the second contact portion to contact with the second
contact member.

[0006] Preferably, according to the improvement of an
embodiment of the present invention, the leakage oper-
ating mechanism pushes the first contact portion to con-
tact with the first contact member when the circuit breaker
is switched on. The leakage operating mechanism in-
cludes a protection lever pivotally installed in the housing,
and a protection jump buckle and a protection lock catch
pivotally installed on the protection lever respectively and
clasped with each other, the protection jump buckle is
hinged with one end of a protection connecting rod, the
other end of the protection connecting rod is hinged with
a circuit breaker handle, one end of the protection lock
catch is arranged corresponding to a leakage release,
the first contact member is arranged on one side of the
protection lever, the first contact portion of the elastic
member extends between the protection lever and the
first contact member to match with the protection lever,
and the elastic member drives the protection lever to ro-
tate faster when releasing.

[0007] Preferably, the elastic member is a torsion
spring, the elastic member includes a spiral portion con-
nected between the first contact portion and the second
contact portion, the spiral portion is installed on a spring
shaft of the housing, the first contact portion and the sec-
ond contact portion are both arranged vertical to an axis
of the spiral portion, the first contact portion extends be-
tween the protection lever and the first contact member,
and the second contact portion extends between the test
button and the second contact member.

[0008] Preferably, the first contact member and the
second contact member are arranged below the leakage
operating mechanism, the first contact member is ar-
ranged between the second contact member and the
elastic member, the test button is located on one side of
the leakage operating mechanism and above the second
contact portion, a length of the second contact portion is
greater than that of the first contact portion, one end of
the second contact portion close to the spiral portion is
matched with the test button, the other end of the second
contact portion passes through one side of the first con-
tact member and extends above the second contact
member, and a test resistor connected with the first con-
tact member is arranged below a location between the
first contact member and the elastic member.

[0009] Preferably, a back face of the protection lever
is provided with a first pushing boss extending to one
side of the first contact portion, a side edge of the pro-
tection lever is provided with a second pushing boss ex-
tending to a side face, and a pushing step face for limiting
the first contact portion is formed between the second
pushing boss and the first pushing boss.
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[0010] According to the improvement of another em-
bodiment of the present invention, the phase pole oper-
ating mechanism pushes the first contact portion to con-
tact with the first contact member when the circuit breaker
is switched on, the circuit breaker phase pole includes
the phase pole operating mechanism, and a static con-
tact and a moving contact which are oppositely arranged,
and the moving contact is connected with the phase pole
operating mechanism; the leakage protection pole in-
cludes a neutral pole static contact and a neutral pole
moving contact oppositely arranged in the housing, and
the phase pole operating mechanism pushes the first
contact portion to contact with the first contact member
through a neutral line driving member connected with the
neutral pole moving contact when the circuit breaker is
switched on.

[0011] Preferably, the neutral line driving member in-
cludes a protection driving rod and a shaft-machine cou-
pling driving rod, one end of the protection driving rod is
connected with the neutral pole moving contact, and the
protection driving rod is hinged with the phase pole op-
erating mechanism through the shaft-machine coupling
driving rod; the first contact portion of the elastic member
is matched with the protection driving rod, the protection
driving rod pushes the first contact portion to contact with
the first contact member, the neutral pole moving contact
is connected with one end of a reset spring, and the other
end of the reset spring is connected with the housing.
[0012] Preferably, the elastic member is a torsion
spring, the elastic member includes a spiral portion con-
nected between the first contact portion and the second
contact portion, the spiral portion is sleeved on a spring
shaft and connected with the housing, and the first con-
tact portion and the second contact portion are both ar-
ranged vertical to an axis of the spiral portion; the second
contact member is arranged on one side of the neutral
pole moving contact close to the neutral pole static con-
tact, the first contact member and the elastic member are
arranged on one side of the neutral pole moving contact
far away from the neutral pole static contact, the neutral
pole moving contactis connected with the second contact
member through the reset spring, the second contact por-
tion passes through one side of the neutral pole moving
contact and then is matched with the second contact
member, and the first contact member is connected with
a test resistor arranged below the first contact member.
[0013] Preferably, the first contact member and the
shaft-machine coupling driving rod are oppositely ar-
ranged on two sides of the elastic member, a V-shaped
fourth contactarmis arranged on the first contact portion,
one end of the fourth contact arm inclines towards one
side close to the shaft-machine coupling driving rod, and
the other end of the fourth contact arm inclines towards
one side close to the first contact member.

[0014] Preferably, one end of the shaft-machine cou-
pling driving rod is connected with one end of the protec-
tion driving rod, and a shaft-machine coupling driving rod
through hole matched with the other end of the shaft-
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machine coupling driving rod is arranged in the protection
lever; the other end of the protection driving rod is pro-
vided with a contact driving rod rotationally connected
with the neutral pole moving contact; and one end of that
protection driving rod is laminated on the protection lever,
and the neutral pole moving contact is laminated on the
other end of the neutral pole moving contact.

[0015] Preferably, the test button includes a button
connecting portion, and a button operating portion and a
button pushing portion respectively arranged at two ends
of the button connecting portion, the other end of the
button operating portion extends out of the housing, the
other end of the button pushing portion is matched with
the second contact portion, the button connecting portion
is connected with one end of the top side of the button
pushing portion, the other end of the top side of the button
pushing portion is in limit fit with the housing, the bottom
side of the button pushing portion is provided with a first
button pushing portion and a second button pushing por-
tion respectively extending to two sides of the first contact
portion, and a button pushing groove in limit fit with the
second contact portion is formed between the first button
pushing portion and the second button pushing portion.
[0016] The circuit breaker of the present invention is
the leakage circuit breaker, which includes the circuit
breaker phase pole and the leakage protection pole, the
testing mechanism arranged in the leakage protection
pole forms the testloop with double breakpoints through
two contact points of the first contact portion and the sec-
ond contact portion on the elastic member, and the first
contact portion is driven by the leakage operating mech-
anism or the phase pole operating mechanism, and the
second contact portion is driven by the test button, which
can not only ensure that the test loop is not conducted
by pressing the test button when the circuitbreaker phase
pole is switched off, but also improve a reliability of the
circuit breaker.

[0017] In addition, according to an improved embodi-
ment of the present invention, the elastic member is
matched with the leakage operating mechanism, which
can also increase an action speed of the leakage oper-
ating mechanism. Moreover, the elastic member adopts
a torsion spring, which can not only be directly sleeved
in the housing for installation, but also further reduce an
assembly difficulty by limiting one end of the elastic mem-
ber through a spring limiting groove of the housing, with
characteristics of a simple structure and a low cost. A
suspended end of a first conductive plate is matched with
the protection lever and the first contact portion, and the
first conductive plate may be buffered by an elasticity
itself when contacting with the first contact portion, thus
avoiding damage to the housing caused by hard contact.
[0018] In addition, according to the third improved em-
bodiment of the present invention, the elastic member is
matched with the phase pole operating mechanism, the
phase pole operating mechanism drives the neutral pole
moving contact at the same time through the neutral line
driving member, and the elastic member is driven by the
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neutral line driving member, which can ensure that the
test loop is not conducted by pressing the test button
when the circuit breaker phase pole is switched off, thus
greatly improving a reliability of the circuit breaker. More-
over, an action speed of the operating mechanism can
also be increased by matching between the elastic mem-
ber and the operating mechanism, especially when over-
load or leakage current occurs in the circuit, the circuit
breaker may be tripped faster to cut off the circuit.

Brief Description of the Drawings
[0019]

FIG. 1is a schematic structural diagram of a top side
of a circuit breaker;

FIG. 2is a schematic structural diagram of a leakage
protection pole in Embodiment 1;

FIG. 3 is a front view of the leakage protection pole
in Embodiment 1;

FIG. 4 is another schematic structural diagram of the
leakage protection pole in Embodiment 1;

FIG. 5is a schematic structural diagram of an elastic
member in Embodiment 1;

FIG. 6 is a schematic structural diagram of a first
contact member in Embodiment 1;

FIG. 7 is a schematic structural diagram of a test
button in Embodiment 1;

FIG. 8 is a schematic structural diagram of a front
face of a protection lever in Embodiment 1;

FIG. 9 is a schematic structural diagram of a back
face of the protection lever in Embodiment 1;

FIG. 10 is afront view of a circuit breaker phase pole
in Embodiment 2;

FIG. 11 is a front view of a leakage protection pole
in Embodiment 2;

FIG. 12 is a schematic diagram of matching between
a leakage testing mechanism and a leakage operat-
ing mechanism in Embodiment 2;

FIG. 13 is a schematic diagram of matching among
a neutral pole moving contact, a protection driving
rod, and a protection lever in Embodiment 2;

FIG. 14 is a side view of FIG. 12;

FIG. 15 is a schematic structural diagram of an elas-
tic member in Embodiment 2;

FIG. 16 is a schematic structural diagram of a pro-
tection driving rod in Embodiment 2;

FIG. 17 is a schematic structural diagram of a test
button in Embodiment 2;

FIG. 18 is a schematic diagram of matching between
a shaft-machine coupling driving rod and the protec-
tion lever in Embodiment 2;

FIG. 19 is a top view of an elastic member in Em-
bodiment 3;

FIG. 20 is a side view of the elastic member in Em-
bodiment 3;

FIG. 21 is a schematic diagram of a local structure
of a circuit breaker in Embodiment 3;
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FIG. 22 is a schematic diagram of matching between
a leakage testing mechanism and a leakage operat-
ing mechanism in Embodiment 3;

FIG. 23 is another schematic diagram of the match-
ing between the leakage testing mechanism and the
leakage operating mechanism in Embodiment 3;
FIG. 24 is a schematic structural diagram of a leak-
age protection pole in Embodiment 3;

FIG. 25 is a schematic structural diagram of a phase
pole operating mechanism in Embodiment 3;

FIG. 26 is a schematic diagram of a current flow di-
rection in aleakage testloop when the circuitbreaker
is positively connected; and

FIG. 27 is a schematic diagram of a current flow di-
rection in the leakage test loop when the circuit
breaker is reversely connected.

Detailed Description of the Preferred Embodiments

[0020] The specific implementations of a circuit break-
er of the present invention are further described herein-
after with reference to the embodiments shown in FIG.
1to FIG. 27. The circuit breaker of the present invention
is not limited to the descriptions in the following embod-
iments.

[0021] AsshowninFIG.1toFIG.4,andFIG.9to FIG.
10, a circuit breaker of the present invention includes a
housing, and a circuit breaker phase pole 1 and a leakage
protection pole 2 arranged on two sides of the housing
side by side. A partition plate 32 is arranged between the
circuit breaker phase pole 1 and the leakage protection
pole 2. The circuit breaker phase pole 1 includes a static
contact 111 and a moving contact 112 arranged oppo-
sitely and connected to a circuit respectively, and the
moving contact 112 is installed on the phase pole oper-
ating mechanism 14 to swing and match with the static
contact 111. The leakage protection pole 2 includes a
zero-sequence current transformer 21, a leakage oper-
ating mechanism 22, and a leakage testing mechanism
25. A major loop of the circuit breaker phase pole 1 pass-
es through the zero-sequence current transformer 21,
and the zero-sequence current transformer 21 is capable
of unlocking the phase pole operating mechanism 14
through the leakage operating mechanism 22 to drive
the moving contact 112 to be separated from the static
contact 111 when leakage current occurs in the major
loop.

[0022] The leakage testing mechanism 25 includes an
elastic member 26, a test button 29, and a first contact
member 27 and a second contact member 28 respec-
tively connected to the major loop of the circuit breaker
phase pole 1. One end of the elastic member 26 is pro-
vided with a first contact portion 261 matched with the
leakage operating mechanism 22 or the phase pole op-
erating mechanism 14, and the other end of the elastic
member 26 is provided with a second contact portion 262
matched with the test button 29. The leakage operating
mechanism 22 or the phase pole operating mechanism
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14 is capable of pushing the first contact portion 261 to
contact with the first contact member 27 when the circuit
breaker phase pole 1 is switched on, and the test button
29 is capable of pushing the second contact portion 262
to contact with the second contact member 28. When the
first contact portion 261 and the second contact portion
262 contact with the first contact member 27 and the
second contact member 28 respectively, the test loop is
capable of being conducted to generate a leakage test
signal in the major loop.

[0023] According to the circuit breaker of the present
invention, the testing mechanism 25 forms the test loop
with double breakpoints through two contact points of the
first contact portion 261 and the second contact portion
262 on the elastic member 26, which can not only ensure
that the test loop is conducted by pressing the test button
29 when the circuit breaker phase pole 1 is switched off,
and improve a reliability of the circuit breaker, but also
increase an action speed of the leakage operating mech-
anism 22 or the phase pole operating mechanism 14 by
matching between the first contact portion 261 and the
leakage operating mechanism 22 or the phase pole op-
erating mechanism 14, especially when overload or leak-
age current occurs in the circuit, the leakage operating
mechanism 22 may be helped to trip the circuit beaker
faster to cut off the circuit.

[0024] FIG. 10 shows an implementation of the phase
pole operating mechanism 14. The phase pole operating
mechanism 14 includes a circuit breaker energy storage
member, a rocker arm 141 pivotally installed in the hous-
ing and connected with the moving contact 112, a jump
buckle 142 and a lock catch 143 pivotally installed on the
rocker arm 141 respectively and clasped with each other,
and a connecting rod 144 hinged with the jump buckle
142. The other end of the connecting rod 144 is hinged
with a circuit breaker handle 31 extending out of the hous-
ing. When the jump buckle 142 and the lock catch 143
are clasped with each other, the phase pole operating
mechanism 14 keeps balance, the circuit breaker handle
31 is capable of driving the phase pole operating mech-
anism 14, and then the moving contact 112 is driven to
contact with the static contact 111 to conduct the major
loop and separate from the static contact to disconnect
the majorloop, so as to switch on and off the circuit break-
er. Moreover, energy is stored for the circuit breaker en-
ergy storage member during switching on.

[0025] Further, the circuit breaker phase pole 1 in-
cludes an electromagnetic releasing mechanism 12, a
bimetallic releasing mechanism 13, and an arc extin-
guishing mechanism. The static contact 111 is fixed in
the housing, and connected with the electromagnetic re-
leasing mechanism 12 and a wiring terminal 15 at a left
end through a major loop conductor. The moving contact
112 is installed on the phase pole operating mechanism
14 to swing and match with the static contact 111, and
connected with the bimetallic releasing mechanism 15
and a circuit breaker wiring terminal 14 at a right end
through a major loop conductor. In the case of short cir-
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cuit, overload, and leakage of the circuit, the jump buckle
142 and the lock catch 143 are driven to be separated
and unlocked from each other through the electromag-
netic releasing mechanism 12, the bimetallic releasing
mechanism 13, and the leakage operating mechanism
22 respectively, so that the phase pole operating mech-
anism 14 is out of balance, and the moving contact 112
is driven to be separated from the static contact 111
through energy release of the energy storage member
to disconnect the major loop, thus cutting off a fault circuit
to implement protection.

[0026] FIG. 2to FIG. 9 show Embodiment 1 of the cir-
cuit breaker of the present invention. The leakage oper-
ating mechanism 22 and the leakage testing mechanism
25 are correspondingly arranged on one side above the
zero-sequence currenttransformer 21, aleakage release
23isarranged onthe other side above the zero-sequence
current transformer 21, and the circuit breaker handle 31
is correspondingly arranged above the leakage release
23. The leakage operating mechanism 22 includes a pro-
tection lever 221 pivotally installed in the housing, and a
protection jump buckle 222 and a protection lock catch
224 pivotally installed on the protection lever 221 respec-
tively and clasped with each other. The protection jump
buckle 222 is hinged with one end of a protection con-
necting rod 223, and the other end of the protection con-
necting rod 223 is hinged with the circuit breaker handle
31. One end of the protection lock catch 224 is arranged
corresponding to the leakage release 23, the first contact
member 27 is arranged on one side of the protection
lever 221, and the first contact portion 261 of the elastic
member 26 extends between the protection lever 221
and the first contact member 27 to match with the pro-
tection lever 221. When the circuit breaker handle 31
rotates towards a location of switching on, the protection
lever 221 is driven by the protection connecting rod 223,
the protection jump buckle 222, and the protection lock
catch 224 to rotate and push the first contact portion 261
to contact with the first contact member 27. When the
circuit breaker handle 31 rotates towards a location of
switching off, the protection lever 221 is driven to be far
away from the first contact portion 261, and the first con-
tact portion 261 resets under an elasticity itself and push-
es the circuit breaker handle 31 to rotate towards the
location of switching off at an accelerated speed.
[0027] FIG. 5 shows the first implementation of the
elastic member 26. The elastic member 26 is a torsion
spring, and the elastic member 26 includes a spiral por-
tion 263 connected between the first contact portion 261
and the second contact portion 262. The spiral portion
263 is installed on a spring shaft 260 of the housing, and
the first contact portion 261 and the second contact por-
tion 262 are both arranged vertical to an axis of the spiral
portion 263. The first contact portion 261 extends be-
tween the protection lever 221 and the first contact mem-
ber 27, and the second contact portion 262 extends be-
tween the test button and the second contact member
28. The first contact portion 261 includes a first contact
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arm 261a, a second contactarm 261b, and a third contact
arm 261c¢ connected in a U shape. The first contact arm
261a and the third contact arm 261c are oppositely ar-
ranged, and the second contact arm 261b is vertically
connected between one ends of the first contact arm
261a and the third contact arm 261c. The other end of
the first contact arm 261a is connected with the spiral
portion 263, and the other end of the third contact arm
261c is connected with a fourth contact arm 261d. The
fourth contact arm 261d extends between the test button
29 and the second contact member 28, and a spring lim-
iting groove 261e for limiting the first contact arm 261a,
the second contact arm 261b, and the third contact arm
261c is arranged in the housing. The elastic member 26
adopts the torsion spring, which can not only be directly
sleeved in the housing for installation, but also further
reduce an assembly difficulty by limiting one end of the
elastic member 26 through the spring limiting groove
261e of the housing, with characteristics of a simple struc-
ture and a low cost.

[0028] Further, the fourth contactarm 261dis arranged
substantially parallel to the second contact portion 262,
and the first contact arm 261a, the second contact arm
261b, and the third contact arm 261c are arranged ver-
tical to the second contact portion 262, which canimprove
a balance of the elastic member 26, and the elastic mem-
ber 26 is capable of being more reliably fixed in the hous-
ing when being subjected to a torque.

[0029] Further, the first contact member 27 and the
second contact member 28 are arranged below the leak-
age operating mechanism 22, and the first contact mem-
ber 27 is arranged between the second contact member
28 and the elastic member 26. The test button 29 is lo-
cated on one side of the leakage operating mechanism
22 and above the second contact portion 262. A length
of the second contact portion 262 is greater than that of
the fourth contact arm 261d of the first contact portion
261, one end of the second contact portion 262 close to
the spiral portion 263 is matched with the test button 29,
and the other end of the second contact portion 262 pass-
es through one side of the first contact member 27 and
extends above the second contact member 28. A test
resistor 251 connected with the first contact member 27
is arranged below a location between the first contact
member 27 and the elastic member 26, which not only
has characteristics of a compact structure and a small
volume, but also makes a length of the second contact
portion 262 longer than that of the first contact portion
261, so that when the second contact portion 262 con-
tacts with the second contact member 28, a second in-
stalling boss 280 may be prevented from being damaged
by an elasticity of the second contact portion 262, thus
being more reliable in contact.

[0030] FIG. 6 shows a preferred implementation of the
first contact member 27. The first contact member 27
includes a first conductive plate 271 arranged along an
axial direction of the spiral portion 263, and the elastic
member 26 is arranged at an interval with the partition
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plate 32 along the axial direction. One end of the first
conductive plate 271 is connected with the partition plate
32, and the other end of the first conductive plate 271
extends to one side of the protection lever 221 along the
axis of the spiral portion 263 and is suspended. A sus-
pended end of the first conductive plate 271 is matched
with the protection lever 221 and the first contact portion
261, so that the first conductive plate may be buffered
by an elasticity itself when contacting with the first contact
portion 261, thus avoiding damage to the housing caused
by hard contact.

[0031] Further, the first contact member 27 further in-
cludes a second conductive plate 272. A length direction
of the second conductive plate 272 is arranged vertical
to the first conductive plate 271, one end of the second
conductive plate 272 is arranged opposite to one end of
the first conductive plate 271, and one end of the second
conductive plate 272 is connected with a side edge on
one side of the first conductive plate 271 through a third
conductive plate 273 to form a first installing portion with
a U-shaped structure. A first installing groove 270 con-
nected with the first installing portion is arranged on the
partition plate 32, and the other end of the second con-
ductive plate 272 extends out of the firstinstalling groove
270. The second conductive plate 272 can not only fa-
cilitate reliable connection between the first contact mem-
ber 27 and the housing by forming the U-shaped struc-
ture, but also facilitate grasping of the first contact mem-
ber 27 and exertion of a fool-proof function during as-
sembly, thus effectively reducing an assembly difficulty.
[0032] Further, a side edge at one side of the first con-
ductive plate 271 close to the elastic member 26 is con-
nected with a fourth conductive plate 274, the third con-
ductive plate 273 is connected with a side edge at one
side of the first conductive plate 271 far away from the
elastic member 26, so that an opening of the U-shaped
first installing portion faces towards the elastic member
26, and the test resistor 251 is arranged at one side far
away from the second conductive plate 272 between the
elastic member 26 and the first conductive plate 271.
One end of the fourth conductive plate 274 is vertically
connected with one side of the opening of the first install-
ing portion, the other end of the fourth conductive plate
274 extends to the test resistor 251, and a connecting
hole 275 is arranged in the fourth conductive plate 274
for connecting the test resistor 251. The first contact
member 27 is arranged with the opening of the first in-
stalling portion facing towards the test resistor 251 on
one side of the elastic member 26, and meanwhile, the
fourth conductive plate 274 extending to the test resistor
251 is arranged on one side of the opening of the first
installing portion, which can not only compact a structure
of the first conductive plate 271 and reduce an occupied
space, but also facilitate connection with the test resistor
251 by welding and other ways. In addition, a leading
wire at one end of the test resistor 251 may pass through
the connecting hole 275 to interlock with the fourth con-
ductive plate 274 first, and then is connected with the
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fourth conductive plate 274, which can not only improve
a connection strength, but also reduce a connection dif-
ficulty. Preferably, two ends of the test resistor 251 are
respectively provided with a resistor fixing plate 252, and
the two resistor fixing plates 252 are respectively provid-
ed with an avoiding hole for avoiding the leading wires
at the two ends of the test resistor 251. Certainly, the test
resistor 251 may not be provided, and the opening of the
U-shaped first installing portion may face towards one
side far away from the elastic member 26. The two ways
both belong to the scope of protection of the present in-
vention.

[0033] FIG. 3 shows a preferred implementation of the
second contact member 28. A second installing boss 280
arranged along an axial direction of the spiral portion 263
is arranged on the partition plate 32, and the second con-
tactmember 28 includes a U-shaped first conductive wire
281 inversely buckled on the second installing boss 280.
One end of the first conductive wire 281 is located on a
top side of the second installing boss 280 and matched
with the second contact portion 262, and the other end
of the first conductive wire 281 is located on a bottom
side of the second installing boss 280 and connected
with the major loop conductor the through the second
conductive wire 282.

[0034] FIG. 7 shows the firstimplementation of the test
button 29. The test button 29 includes a button connect-
ing portion 291, and a button operating portion 292 and
a button pushing portion 293 respectively arranged at
two ends of the button connecting portion 291. The other
end of the button operating portion 292 extends out of
the housing, and the other end of the button pushing por-
tion 293 is matched with the second contact portion 262.
The button pushing portion 293 is arranged at an interval
with the partition plate 32, a button guiding plate 294 (FIG.
3) extending to the button pushing portion 293 is arranged
on the partition plate 32, and a button guiding groove 295
slidably matched with the button guiding plate 294 is ar-
ranged on a side face of the button pushing portion 293.
The test button 29 is guided through the button guiding
plate 294, so that the test button 29 may act more smooth-
ly and reliably.

[0035] Further, a U-shaped button protruding portion
291a is arranged on the button connecting portion 291,
and a button avoiding space 291b (FIG. 2) is formed be-
tween the button protruding portion 291a and a side wall
ofthe housing. The button protruding portion 291ais con-
nected with one end of the top side of the button pushing
portion 293, and the other end of the top side of the button
pushing portion 293 is in limit fit with the housing. The
bottom side of the button pushing portion 293 is provided
with a first button pushing portion 297 and a second but-
ton pushing portion 298 respectively extending to two
sides of the first contact portion 261, and a button pushing
groove 299 in limit fit with the second contact portion 262
is formed between the first button pushing portion 297
and the second button pushing portion 298.

[0036] Further, a side face of the button guiding plate
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294 is provided with a contact guiding groove 296
matched with the first contact portion 261. When the first
contact portion 261 is pushed by the test button 29 to
reset by an elasticity itself, the first contact portion is ca-
pable of sliding along the contact guiding groove 296,
and a location of the first contact portion 261 after reset
is limited by the contact guiding groove 296, so that the
button guiding plate 294 may also guide the first contact
portion 261 when guiding the test button 29. In addition,
the button guiding plate 294 may also form a side wall of
the spring limiting groove 261e.

[0037] FIG. 8 and FIG. 9 show the firstimplementation
of the protection lever 221. The protection lever 221 is
fan-shaped, a middle portion of one side of the protection
lever 221 is provided with a protection lever shaft hole
2210 rotatably connected with the housing, and a middle
portion of a front face of the protection lever 221 is pro-
vided with a catch shaft hole 2218 connected with the
protection lock catch 224. A jump buckle shaft 2217 and
a protection lever shaft 2216 are correspondingly ar-
ranged on two sides of the catch shaft hole 2218 respec-
tively, the jump buckle shaft 2217 is connected with the
protection jump buckle 222, and the protection lever shaft
2216 is connected with the housing. A first lever boss
2214 is arranged on the back face of the protection lever
221 corresponding to the other side of the protection lever
shaft hole 2210, a first pushing boss 2211 extending to
one side of the first contact portion 261 is arranged on
the back face of the protection lever 221 corresponding
to a top corner on one side of the protection lever shaft
hole 2210, a second lever boss 2215 is arranged on the
other side of the protection lever shaft hole 2210 relative
to the first pushing boss 2211, and a first lever groove
2215 is arranged on one side of the first lever boss 2214
far away from the protection lever shaft hole 2210. The
first contact portion 261 is pushed by arranging the first
pushing boss 2211 on the protection lever 221, which
may ensure reliable contact between the first contact por-
tion 261 and the first contact member 27.

[0038] Asecond pushingboss2212 extendingtoaside
face is arranged on the top corner provided with the first
pushing boss 2211 on the protection lever 221, a pushing
step face 2213 for limiting the first contact portion 261 is
formed between the second pushing boss 2212 and the
first pushing boss 2211, and the pushing step face 2213
may make the protection lever 221 more closely match
with the first contact portion 261, thus preventing the first
contact portion 261 from being misaligned with the first
pushing boss 2211.

[0039] FIG. 10 to FIG. 18 show Embodiment 2 of the
circuit breaker of the present invention. The leakage pro-
tection pole 2 includes the zero-sequence current trans-
former 21, the leakage operating mechanism 22, the
leakage testing mechanism 25, and a neutral pole static
contact 211 and a neutral pole moving contact 212 op-
positely arranged in the housing. The neutral pole moving
contact 212 is connected with the leakage operating
mechanism 22 through the protection driving rod 225,
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the other end of the protection driving rod 225 is hinged
with one side of the leakage operating mechanism 22
through a shaft-machine coupling driving rod 220, and
the other side of the leakage operating mechanism 22 is
connected with the circuit breaker handle 31. The shaft-
machine coupling driving rod 220 is arranged vertical to
a swing plane of the protection driving rod 225, and two
ends of the shaft-machine coupling driving rod 220 are
respectively connected with the protection driving rod
225 and the leakage operating mechanism 22. The first
contact member 27 is arranged on one side of the shaft-
machine coupling driving rod 220, and the first contact
portion 261 of the elastic member 26 extends between
the shaft-machine coupling driving rod 220 and the first
contact member 27 to match with a middle portion of the
shaft-machine coupling driving rod 220. The test button
29 is capable of pushing the second contact portion 262
to contact with the second contact member 28, and the
shaft-machine coupling driving rod 220 pushes the first
contact portion 261 to contact with the first contact mem-
ber 27 when the circuit breaker is switched on.

[0040] When the circuit breaker handle 31 rotates to-
wards a location of switching on, the leakage operating
mechanism 22 drives the protection driving rod 225
through the shaft-machine coupling driving rod 220, then
the neutral pole static contact 211 is driven to contact
with the neutral pole moving contact 212, and the first
contact portion 261 is pushed to contact with the first
contact member 27 through the shaft-machine coupling
driving rod 220. When the circuit breaker handle 31 ro-
tates towards a location of switching off, the shaft-ma-
chine coupling driving rod 220 is driven to be far away
from the first contact portion 261, and the first contact
portion 261 resets by an elasticity itself and pushes the
circuit breaker handle 31 to rotate towards the location
of switching off at an accelerated speed. In the imple-
mentation, on the basis of the test loop with double break-
points, the first contact portion 261 is driven to contact
with the first contact member 27 by the moving shaft-
machine coupling driving rod 220 of the leakage operat-
ing mechanism 22, which can not only ensure that the
test loop is not conducted by pressing the test button 29
when the circuit breaker phase pole 1 is switched off, and
further improve a reliability of the circuit breaker, but also
further increase an action speed of the leakage operating
mechanism 22 by matching between the elastic member
26 and the moving shaft-machine coupling driving rod
220.

[0041] As a preferred implementation of the leakage
operating mechanism 22, the leakage operating mech-
anism 22 includes the protection lever 221 pivotally in-
stalled in the housing, and the protection jump buckle
222 and the protection lock catch 224 pivotally installed
on the protection lever 221 respectively and clasped with
each other. The protection jump buckle 222 is hinged
with one end of the protection connecting rod 223, and
the other end of the protection connecting rod 223 is
hinged with the circuit breaker handle 31. The protection
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driving rod 225 is hinged with the protection lever 221
through the shaft-machine coupling driving rod 220, the
neutral pole moving contact 212 is hinged with the pro-
tection driving rod 225, and the neutral pole moving con-
tact 212 is connected with one end of the reset spring
227. The other end of the reset spring 227 is connected
with the housing, and when the protection jump buckle
222 and the protection lock catch 224 are clasped with
each other, the circuit breaker handle 31 is capable of
driving the neutral pole moving contact 212 to swing
through the protection driving rod 225. One end of the
protection shaft-machine coupling driving rod 220 is con-
nected with one end of the protection driving rod 225, a
shaft-machine coupling driving rod through hole matched
with the other end of the shaft-machine coupling driving
rod 220 is arranged in the protection lever 221, and the
other end of the shaft-machine coupling driving rod 220
passes through the shaft-machine coupling driving rod
through hole and extends to the other side of the protec-
tion lever 221 to be connected with a limiting member
226. Certainly, other solutions may also be used in the
leakage operating mechanism 22.

[0042] With reference to FIG. 3, a switch-on process
of the circuit breaker is as follows: the circuit breaker
handle 31 rotates clockwise, the handle 31 pushes the
link 223, the link 223 pushes the protection jump buckle
222 and the protection lock catch 224 to drive the pro-
tection lever 221 to rotate clockwise, and the elastic mem-
ber 261 is compressed through the protection lever 221
to store energy until the mechanism is connected.
[0043] A releasing process is as follows: when over-
load or leakage current occurs in the circuit, the leakage
release 23 pushes the protection lock catch 224 and the
protection jump buckle 222 to unlock and release the
protection lever 221, and the protection lever 221 is ca-
pable of rotating faster counterclockwise under actions
of the reset spring and the elastic member 261.

[0044] Further, one end of the reset spring 227 is con-
nected with the neutral pole moving contact 212, and the
other end of the reset spring is connected with the second
contact member 28. The second contact member 28 not
only plays a role of the breakpoint of the test loop, but
also plays arole of fixing the reset spring 227. Meanwhile,
the reset spring 227 not only plays a role of matching
with the neutral pole moving contact 212, but also plays
a role of electrically connecting the neutral pole moving
contact 212 with the second contact member 28.
[0045] Further, the second contact member 28 is ar-
ranged on one side of the neutral pole moving contact
212 close to the neutral pole static contact 211, and the
first contact member 27 and the elastic member 26 are
arranged on one side of the neutral pole moving contact
212 far away from the neutral pole static contact 211.
The neutral pole moving contact 212 is connected with
the second contact member 28 through the reset spring
227, the second contact portion 262 passes through one
side of the neutral pole moving contact 212 and then is
matched with the second contact member 28, and the
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firstcontact member 27 is connected with the test resistor
251 arranged below the first contact member 27. The
first contact member 27 and the second contact member
28 are respectively arranged on the two sides of the neu-
tral pole static contact 211, which not only has charac-
teristics of a compact structure, a short moving stroke,
and a fast action speed, but also exerts a function of
resetting the neutral pole moving contact 212 by con-
necting the second contact member 28 with the reset
spring 227 on the basis of conducting the test loop, thus
killing two birds with one stone, and being smart in design.
[0046] FIG. 12 to FIG. 16 show a preferred implemen-
tation of the protection driving rod 225. One end of the
protection driving rod 225 is provided with a shaft-ma-
chine coupling driving boss 2251 arranged along an axial
direction of the shaft-machine coupling driving rod 220,
a shaft-machine coupling driving hole 2252 sleeved on
the shaft-machine coupling driving rod 220 is arranged
in the shaft-machine coupling driving boss 2251, and the
other end of the protection driving rod 225 is provided
with a contact driving boss 2253. A contact driving rod
2254 rotatably connected with the neutral pole moving
contact 212 is arranged on the contact driving boss 2253,
the contact driving rod 2254 is arranged vertical to the
swing plane of the neutral pole moving contact 212, one
end of the protection driving rod 225 is laminated on the
protection lever 221, and the neutral pole moving contact
212is laminated on the other end of the protection driving
rod 225. In the implementation, the shaft-machine cou-
pling driving hole 2252 is arranged at one end of the
protection driving rod 225, and the contact driving rod
2254 is arranged at the other end of the protection driving
rod 225, with characteristics of a simple structure, con-
venient processing, and convenient assembly, and the
shaft-machine coupling driving boss 2251 is capable of
improving a connection strength between the shaft-ma-
chine coupling driving hole 2252 and the shaft-machine
coupling driving rod 220.

[0047] FIG. 15 shows the second implementation of
the elastic member 26. The elastic member 26 is the
torsion spring, and the elastic member 26 includes the
spiral portion 263 connected between the first contact
portion 261 and the second contact portion 262. The spi-
ral portion 263 is sleeved on the spring shaft 260 and
connected with the housing. The first contact portion 261
and the second contact portion 262 are both arranged
vertical to an axis of the spiral portion 263, the first contact
portion 261 extends between the protection lever 225
and the first contact member 27, and the second contact
portion 262 extends between the test button 29 and the
second contact member 28.

[0048] The first contact portion 261 includes the first
contact arm 261a, the second contact arm 261b, and the
third contact arm 261c connected in a U shape. The first
contact arm 261a and the third contact arm 261c are
oppositely arranged, and the second contact arm 261b
is vertically connected between one ends of the first con-
tact arm 261a and the third contact arm 261c. The other
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end of first contact arm 261a is connected with the spiral
portion 263, and the other end of the third contact arm
261c is connected with the fourth contact arm 261d. The
fourth contact arm 261d extends between the test button
220 and the second contact member 28, and the first
contact portion 261 is inserted into the spring limiting
groove 261e along a direction of the second contact arm
261b for limit fit.

[0049] Further, the first contact member 27 and the
shaft-machine coupling driving rod 220 are oppositely
arranged on two sides of the elastic member 26, and the
fourth contact arm 261d of the first contact portion 261
is V-shaped. One end of the fourth contact arm 261d
inclines towards one side close to the shaft-machine cou-
pling driving rod 220, and the other end of the fourth con-
tact arm 261d inclines towards one side close to the first
contact member 27. The V-shaped fourth contact arm
261d of the first contact portion 261 can not only reduce
a distance between the first contact portion 261 and the
first contact member 27 effectively, and accelerate a con-
duction speed of the test loop, but also have a higher
elasticity, and a characteristic of a fast reset speed with-
out damaging the first contact member 27 due to hard
contact.

[0050] Further, anend portion of the fourth contactarm
261d is provided with a bent contact arm 261f bent to-
wards the first contact member 27, and an outer side of
the bent contact arm 261f is in contact fit with the first
contact member 27, which can increase a contact area
and ensure reliable contact.

[0051] WithreferencetoFIG.12toFIG. 16, atriangular
moving contact guiding groove 213 is arranged in the
middle portion of the neutral pole moving contact 212,
and a moving contact guiding column 214 inserted into
the moving contact guiding groove 213 and matched with
the moving contact guiding groove 213 is arranged in the
housing. One end of the reset spring 227 is sleeved in
the guiding groove 213, the neutral pole moving contact
212 is respectively provided with a protection driving rod
shaft hole and a neutral pole moving contact point 215
corresponding to two sides of the moving contact guiding
groove 213, and the neutral pole moving contact point
215 is in contact fit with a neutral pole static contact point
216 on the neutral pole static contact 211. The neutral
pole moving contact 212 in the implementation has char-
acteristics of a small volume, a simple structure, and con-
venient processing and manufacturing, and is capable
of reducing a production cost and an assembly difficulty.
[0052] Further, the neutral pole moving contact 212 is
V-shaped, the middle portion of the neutral pole moving
contact 212 protrudes towards one side close to the sec-
ond contact member 28, and an opening 217 avoiding
the first contact member 27 is formed on the other side
of the neutral pole moving contact 212. The neutral pole
moving contact point 215 and the protection driving rod
shaft hole are respectively arranged at two ends of the
V-shaped neutral pole moving contact 212, and one side
of the neutral pole moving contact 212 is provided with
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the testresistor 251 connected with the first contact mem-
ber 27, which can prevent mutual interference between
parts, further compact a structure of the testing mecha-
nism, and reduce an occupied space.

[0053] FIG. 11 and FIG. 17 show the second imple-
mentation of the test button. The test button 29 includes
the button connecting portion 291, and the button oper-
ating portion 292 and the button pushing portion 293 re-
spectively arranged at two ends of the button connecting
portion 291. The other end of the button operating portion
292 extends out of the housing, and the other end of the
button pushing portion 293 is matched with the first con-
tact portion 261. The button connecting portion 291 is
connected with one end of the top side of the button push-
ing portion 293, and the other end of the top side of the
button pushing portion 293 is in limit fit with the housing.
The bottom side of the button pushing portion 293 is pro-
vided with the first button pushing portion 297 and the
second button pushing portion 298 respectively extend-
ing to two sides of the first contact portion 261, and the
button pushing groove 299 in limit fit with the first contact
portion 261 is formed between the first button pushing
portion 297 and the second button pushing portion 298.
[0054] FIG. 19 to FIG. 27 show Embodiment 3 of the
circuit breaker of the present invention. The embodiment
is different from the above Embodiment 2 in that a neutral
line driving member is not connected between the leak-
age operating mechanism 22 and the neutral pole moving
contact 212. The neutral line driving member in the em-
bodimentis connected between the phase pole operating
mechanism 14 of the circuit breaker phase pole 1 and
the neutral pole moving contact 212, and an action of the
neutral line driving member is driven by the phase pole
operating mechanism 14 of the circuit breaker phase pole
1. The neutral line driving member includes the protection
driving rod 225 connected with the neutral pole moving
contact 212 of the neutral line moving contact and the
shaft-machine coupling driving rod 220 connected be-
tween the protection driving rod 225 and the leakage pro-
tection mechanism 22. The first contact portion 261 of
the elastic member 26 is matched with the protection
driving rod 225 of the neutral line driving member.
[0055] Specifically, the leakage protection phase pole
2 is arranged on one side of the circuit breaker phase
pole 1, and the leakage protection phase pole 2 includes
the zero-sequence current transformer 21, the leakage
operating mechanism 22, the leakage release 23, the
leakage testing mechanism 25, a protection circuit board
211, and a neutral line contact mechanism.

[0056] The circuit breaker phase pole 1 includes the
phase pole release, the phase pole operating mechanism
14, and a phase pole contact mechanism. The phase
pole release includes the electromagnetic release mech-
anism 12 and/or the bimetallic release mechanism 13.
[0057] The phase pole contact mechanism includes
the static contact 111 and the moving contact 112 re-
spectively connected to a phase line. The neutral line
contact mechanism includes the neutral pole moving
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contact 212 and the neutral pole static contact 211 re-
spectively connected to a neutral line. The neutral pole
moving contact 212 is connected with the phase pole
operating mechanism 14 of the circuit breaker phase pole
1 through the protection driving rod 225.

[0058] The leakage testing mechanism 25includes the
test button 29 and the leakage test loop. The leakage
test loop includes the elastic member 26, the first contact
member 27, and the second contact member 28. The
elastic member 26 includes the first contact portion 261
and the second contact portion 262 connected with each
other. The first contact portion 261 is arranged between
the first contact member 27 and the protection driving
rod 225, and the second contact portion 262 is arranged
between the second contact member 28 and the test but-
ton 29.

[0059] When the circuit breaker phase pole 1 is
switched on, the phase pole operating mechanism 14
pushes the first contact portion 261 of the elastic member
26 to contact with the first contact member 27 through
the protection driving rod 225, and when the test button
29 is pressed, the test button 29 pushes the second con-
tact portion 262 of the elastic member 26 to contact with
the second contact member 28. Aloopis formed between
the first contact member 27 and the second contact mem-
ber 28 through the elastic member 26, thus conducting
the leakage test loop.

[0060] The zero-sequence current transformer 21 of
the leakage protection phase pole 2 is sleeved on the
neutral line and the leakage test loop. When the leakage
test loop is conducted, occurrence of leakage current of
the neutral line is simulated, so that the zero-sequence
current transformer 21 induces the leakage current. The
zero-sequence currenttransformer 21 drives the leakage
release 23 to unlock the leakage operating mechanism
22, and meanwhile, the leakage operating mechanism
22 drives the phase pole operating mechanism 14 of the
circuit breaker phase pole 1 to be unlocked. When the
phase pole operating mechanism 14 is unlocked, the
moving contact 111 is driven to be separated from the
moving contact 112 to disconnect the connected phase
line. Meanwhile, the neutral pole moving contact 212 is
drivento be separated from the neutral pole static contact
211 through the protection driving rod 225 to disconnect
the connected neutral line.

[0061] The first contact portion 261 of the elastic mem-
ber 26 and the first contact member 27 form a first test
contact point of the leakage test loop, and the second
contact portion 262 of the elastic member 26 is matched
with the second contact member 28 to form a second
test contact point of the leakage test loop. Connection
and disconnection of the second test contact point are
controlled by the test button 29.

[0062] Afterthe circuit breakeris connected to a power
supply, when the circuit breaker phase pole 1 is in a
switch-off state, the second test contact point is in a dis-
connected state, and the test button 29 is pressed at the
moment. After the second test contact pointis connected,
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since the first test contact pointis in a disconnected state,
the leakage test loop cannot be conducted, and a load
side of the circuit breaker cannotform a voltage to ground
or a voltage to the protection circuit board 211.

[0063] When the circuit breaker phase pole 1 is in a
switch-on state, the first test contact point is in a connect-
ed state. The test button 29 is pressed at the moment,
the first test contact point is connected and the leakage
test loop is conducted to simulate a leakage signal. If the
circuit breaker phase pole 1 trips, then a leakage protec-
tion function of the leakage protection phase pole 2 is
not failed.

[0064] According to the circuit breaker of the embodi-
ment, the first contact portion 261 of the elastic member
26 and the first contact member 27 form the first test
contact point of the leakage test loop, and the second
contact portion 262 of the elastic member 26 is matched
with the second contact member 28 to form the second
test contact point of the leakage test loop. Connection
and disconnection of the second test contact point are
controlled by the test button 29, and the first test contact
point is controlled by the phase pole operating mecha-
nism 14 of the circuit breaker phase pole 1, so that con-
nection and disconnection of the first test contact point
are synchronized with switching on and switching off of
the circuit breaker phase pole 1, which can not only ef-
fectively prevent a single-contact-point leakage test loop
frombeing conducted by pressing the test button 29 when
the circuit breaker phase pole 1 is switched off, resulting
in a voltage to ground or a voltage to the protection circuit
board 211 generated by the leakage test loop, but also
have characteristics of a compact structure, a small vol-
ume, and a high reliability.

[0065] When the circuit breaker handle 31 rotates to-
wards the location of switching on, the phase pole oper-
ating mechanism 14 of the circuit breaker phase pole 1
drives the protection driving rod 225 to push the first con-
tact portion 261 to contact with the first contact member
27 through the shaft-machine coupling driving rod 220.
When the circuit breaker handle 31 rotates towards the
location of switching off, the phase pole operating mech-
anism 14 of the circuit breaker phase pole 1 drives the
protection driving rod 225 to be far away from the first
contact portion 261 through the shaft-machine coupling
driving rod 220.

[0066] In the implementation, on the basis of the test
loop with double breakpoints, the first contact portion 261
is driven by the protection driving rod 225 of the leakage
operating mechanism 22 instead of the shaft-machine
coupling driving rod 220 of the leakage operating mech-
anism 22, and a contact area between the protection driv-
ing rod 225 and the first contact portion 261 is larger,
which not only makes the matching more reliable, but
also makes the assembly less difficult.

[0067] With reference to Embodiment 1 and Embodi-
ment 2, the circuit breaker of the present invention in-
cludes the circuit breaker phase pole 1 (FIG. 1), the leak-
age protection pole 2 (FIG. 2), the leakage testing mech-
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anism 25 (FIG. 3), and the operating mechanism respec-
tively matched with the circuit breaker phase pole 1 and
the leakage protection pole 2. The circuit breaker phase
pole 1 and the leakage protection pole 2 respectively
include the phase pole contact mechanism and the neu-
tral line contact mechanism connected to the circuit.
[0068] When the circuit breaker is switched on, the op-
erating mechanism respectively drives the phase pole
contact mechanism and the neutral line contact mecha-
nism to conduct the circuit. When the circuit fails, the
operating mechanism unlocks and respectively drives
the phase pole contact mechanism and the neutral line
contact mechanism to disconnect the circuit.

[0069] The leakage testing mechanism 25includes the
test button 29 and the leakage test loop. The leakage
test loop includes the second test contact point matched
with the test button 29 and the first test contact point
matched with the operating mechanism. The test button
29 is capable of driving the second test contact point to
connect and disconnect, the operating mechanism is ca-
pable of driving the first test contact point to connect and
disconnect while driving the phase pole contact mecha-
nism and the neutral line contact mechanism to conduct
and disconnect the circuit. When the first test contact
point and the second test contact point are both connect-
ed, the leakage test loop is conducted and generates a
leakage fault test signal to unlock the operating mecha-
nism. When any one of the first test contact point and the
second test contact point is disconnected, the leakage
test loop is disconnected.

[0070] According to the circuit breaker of the present
invention, the first test contact point and the second test
contact point of the leakage test loop are respectively
controlled by the operating mechanism and the test but-
ton 29. Only when the first test contact point and the
second test contact point are both connected, the leak-
age test loop can be conducted, and when either of the
first test contact point and the second test contact point
is disconnected, the leakage test loop cannot be con-
ducted, so that the load side of the circuit breaker cannot
form a voltage to ground or a voltage to the circuit board,
and the load and the circuit board are capable of being
reliably protected.

[0071] The circuitincludes the phase line and the neu-
tralline. The phase pole contact mechanismis connected
to the phase line, and the neutral line contact mechanism
is connected to the neutral line. The operating mecha-
nism includes the phase pole operating mechanism 14
matched with the phase pole contact mechanism and the
leakage operating mechanism 22 arranged on one side
of the phase pole operating mechanism 14 and matched
with the neutral line contact mechanism, and the phase
pole operating mechanism 14 and the leakage operating
mechanism 22 are matched with each other.

[0072] When the circuit breaker is switched on, the
phase pole operating mechanism 14 and the leakage
operating mechanism 22 are locked in an energy storage
state, and the phase pole contact mechanism is driven
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to conduct the phase line by the phase pole operating
mechanism 14. Meanwhile, the neutral line contact
mechanism is driven to conduct the neutral line by the
leakage operating mechanism 22, and the phase pole
operating mechanism 14 or the leakage operating mech-
anism 22 corresponding to this circuit is unlocked and
drives the other one to be unlocked, so that the phase
pole contact mechanism and the neutral line contact
mechanism respectively disconnect the phase line and
the neutral line.

[0073] The first test contact point of the leakage test
loop matched with the operating mechanism may be con-
trolled by the leakage operating mechanism 22 of the
operating mechanism, and may also be controlled by the
phase pole operating mechanism 14 of the operating
mechanism.

[0074] The phase pole contact mechanism is connect-
ed with the phase pole operating mechanism 14, the neu-
tral line contact mechanism is connected with the phase
pole operating mechanism 14 or the leakage operating
mechanism 22 through the neutral line driving member,
and the neutral line driving member drives the first test
contact point to connect and disconnect.

[0075] Afirsttestofthe firsttestcontactpointcontrolled
by the leakage operating mechanism 22 is Embodiment
1 of the circuit breaker of the present invention. The neu-
tralline contact mechanismis connected with the leakage
operating mechanism 22 through the neutral line driving
member, and the first test contact point is matched with
the neutral line driving member. The neutral line driving
member includes the protection driving rod 225 and the
shaft-machine coupling driving rod 220. One end of the
protection driving rod 225 is connected with the neutral
pole moving contact 212, and the other end of the pro-
tection driving rod 225 is hinged with the phase pole op-
erating mechanism 22 through the shaft-machine cou-
pling driving rod 220. The first contact portion 261 of the
elastic member 26 is matched with the shaft-machine
coupling driving rod 220, the shaft-machine coupling driv-
ing rod 220 pushes the first contact portion 261 to contact
with the first contact member 27, the neutral pole moving
contact 212 is connected with one end of the reset spring
227, and the other end of the reset spring 227 is con-
nected with the housing.

[0076] Afirsttestofthe firsttestcontact pointcontrolled
by the phase pole operating mechanism 14 is Embodi-
ment 2 of the circuit breaker of the present invention. The
neutral line contact mechanism is connected with the
phase pole operating mechanism 14 through the neutral
line driving member, and the first test contact point is
matched with the neutral line driving member. The neutral
line driving member includes the protection driving rod
225 and the shaft-machine coupling driving rod 220. One
end of the protection driving rod 225 is connected with
the neutral pole moving contact 212, and the protection
driving rod 225 is hinged with the phase pole operating
mechanism 14 through the shaft-machine coupling driv-
ing rod 220. The first contact portion 261 of the elastic
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member 26 is matched with the protection driving rod
225, the protection driving rod 225 pushes the first con-
tact portion 261 to contact with the first contact member
27, the neutral pole moving contact 212 is connected with
one end of the reset spring 227, and the other end of the
reset spring 227 is connected with the housing.

[0077] The two embodiments of the circuit breaker of
the present invention both have the following character-
istics.

[0078] As shownin FIG. 12, the leakage testing mech-
anism 25 includes the first contact member 27 and the
second contact member 28. The elastic member 26 is
the torsion spring, and the elastic member 26 includes
the spiral portion 263 connected between the first contact
portion 261 and the second contact portion 262. The spi-
ral portion 263 is sleeved on the spring shaft 260 and
connected with the housing. The first contact portion 261
is arranged between the neutral line driving member and
the first contact member 27, and forms the first test con-
tact point with the first contact member 27. The second
contact portion 262 is arranged between the second con-
tact member 28 and the test button 29, and forms the
second test contact point with the second contact mem-
ber 28.

[0079] According to the circuit breaker of the present
invention, the first contact portion 261 and the second
contact portion 262 on the elastic member 26 respective-
ly form the first test contact point and the second test
contact point of the leakage test loop, which can not only
ensure a reliability of the leakage test loop, but also im-
prove an action speed of the operating mechanism by
matching between the first contact portion 261 and the
operating mechanism.

[0080] FIG. 26 shows the leakage test loop when the
circuitbreaker is positively connected, and FIG. 27 shows
the leakage testloop when the circuit breaker is reversely
connected. One end of the leakage testloop is connected
with the phase line that the circuit breaker phase pole 1
is connected, and the other end of the leakage test loop
is connected with the neutral line that the leakage pro-
tection pole 2 is connected. Specifically, the leakage test
loop also includes the test resistor 251 and the reset
spring 227. The first contact member 27 is connected to
the phase line with the circuit breaker phase pole 1
through the test resistor 251. One end of the reset spring
227 is connected to the neutral line with the neutral line
contact mechanism, and the other end of the reset spring
227 is rotatably installed on the second contact member
28. When the first test contact point and the second test
contact point are both connected, the leakage test loop
is conducted between the phase line and the neutral line
to generate the leakage fault test signal, which can not
only form the leakage test loop between the neutral line
contact mechanism and the first contact member 27, but
also increase a contact pressure of the neutral line con-
tact mechanism by the reset spring 227. Certainly, other
solutions may also be used in the leakage test loop to
simulate the occurrence of leakage current, which all be-
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long to the scope of protection of the present invention.
[0081] AsshowninFIG. 10 and FIG. 21, the operating
mechanism is connected with the circuit breaker handle
31. Thecircuit breaker handle 31 includes the phase pole
handle 31a and a leakage protection handle 31b. The
phase pole handle 31a is connected with the phase pole
operating mechanism 14 of the circuit breaker phase pole
1, and the leakage protection handle 31b is connected
with the leakage operating mechanism 22 of the leakage
protection pole 2. A pushing block 31cis arranged on the
leakage protection handle 31b, and the pushing block
31c extends to one side of the phase pole handle 31a
rotating in a direction of switching on. When rotating in a
direction of switching offin the case that aleakage current
occurs, the leakage protection handle 31b pushes the
phase pole handle 31a to rotate in the direction of switch-
ing off through the pushing block 31c, which can accel-
erate an action speed of the circuit breaker. When over-
load or short-circuit current occurs, the phase pole handle
31a rotates in the direction of switching off, but the leak-
age protection handle 31b does not act. A fault cause is
capable of being indicated by locations of the phase pole
handle 31a and the leakage protection handle 31b, if the
phase pole handle 31a and the leakage protection handle
31b both act, then the fault cause is the overload or the
short-circuit current, and if the phase pole handle 31a
acts but the leakage protection handle 31b does not act,
then the fault cause is the leakage current.

[0082] In the above Embodiment 1, the neutral line
contact mechanism is connected with the leakage pro-
tection mechanism 22 of the operating mechanism
through the neutral line driving member. The neutral line
driving member includes the protection driving rod 225
connected with the neutral line moving contact and the
shaft-machine coupling driving rod 220 connected be-
tween the protection driving rod 225 and the leakage pro-
tection mechanism 22. The first contact portion 261 of
the elastic member 26 is matched with the protection
driving rod 225 of the neutral line driving member or the
shaft-machine coupling driving rod 220.

[0083] Withreferenceto FIG. 26, according to the leak-
age test loop when the circuit breaker is positively con-
nected, the current flows in from a wiring terminal 15 at
a right end of the circuit breaker phase pole 1, passes
through the moving contact 112 of the circuit breaker
phase pole 1, the static contact 111 of the circuit breaker
phase pole 1, the zero-sequence current transformer 21
of the leakage protection pole 2, a wiring terminal 15 at
a left end of the circuit breaker phase pole 1, the test
resistor 251, the first contact member 27, the second test
contact point, the first test contact point, the elastic mem-
ber 26, the reset spring 227, and the neutral pole moving
contact 212, and flows to the wiring terminal 15 at the
right end of the leakage protection pole 2.

[0084] With reference to FIG. 27, according to the test
loop when the circuit breaker is reversely connected, the
current flows in from the wiring terminal 15 at the left end
of the circuit breaker phase pole 1, passes through the
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test resistor 251, the first contact member 27, the elastic
member 26, the first test contact point, the second test
contact point, the reset spring 227, the neutral pole mov-
ing contact 212, the neutral pole static contact 211, and
the zero-sequence current transformer 21, and flows to
the wiring terminal 15 at the left end of the leakage pro-
tection pole 2.

[0085] FIG.19toFIG. 20 show a structure of the elastic
member in the embodiment. The structure of the elastic
member 26 in the embodiment is the same as that of the
elastic member 26 in Embodiment 1, but a difference lies
in the protection driving rod 225. The first contact portion
261 of the elastic member 26 in the implementation is
matched with the protection driving rod 225. That is, the
first contact member 27 and the protection driving rod
225 are oppositely arranged on two sides of the elastic
member 26. The fourth contact arm 261d of the first con-
tact portion 261 is V-shaped, and one end of the fourth
contact arm 261d inclines towards one side close to the
protection driving rod 225.

[0086] Specifically, the elastic member 26 is the torsion
spring, and the elastic member 26 includes the spiral
portion 263 connected between the first contact portion
261 and the second contact portion 262. The spiral por-
tion 263 is sleeved on the spring shaft 260 and connected
with the housing. The first contact portion 261 and the
second contact portion 262 are both arranged vertical to
an axis of the spiral portion 263, the first contact portion
261 extends between the protection lever 225 and the
first contact member 27, and the second contact portion
262 extends between the test button 29 and the second
contact member 28.

[0087] Further, the spiral portion 263 is arranged on
one side close to the test button 29, and the first contact
portion 261 has a U-shaped structure. The first contact
portion 261 includes the first contact arm 261a and the
third contact arm 261c¢ which are oppositely arranged,
and the second contact arm 261b vertically connected
between one ends of the first contact arm 261a and the
second contact arm 261b. The second contact arm 261b
is arranged in parallel with an axis of the spiral portion
263, one end of the second contact arm 261b far away
from the first contact portion 261a extends to a swing
plane of the protection driving rod 225, and the other end
of the first contact arm 261a is connected with the spiral
portion 263. The third contact arm 261c extends between
the protection driving rod 225 and the second contact
member 28, and the third contact arm 261c and the pro-
tection driving rod 225 are arranged in a same plane.
[0088] Further, the other end of the third contact arm
261c far away from the second contact arm 261b is con-
nected with the fourth contact arm 261d with a V-shaped
structure, and the fourth contact arm 261d extends be-
tween the protection driving rod 225 and the second con-
tact member 28. A side edge on one side of the fourth
contactarm 261d connected with the second contactarm
261b inclines towards a direction close to the protection
driving rod 225, and a side edge at the other side of the
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fourth contactarm 261dinclines towards a direction close
to the first contact member 27 to match with the first con-
tact member 27. A bending portion matched with the pro-
tection driving rod 225 is formed at a joint of the side
edges at the two sides of the fourth contact arm 261d,
and the protection driving rod 225 pushes the bending
portion of the fourth contact arm 261d to make the fourth
contact arm 261d far away from one end of the second
contact arm 261b and the first contact member 27, thus
connecting the second test contact point. The fourth con-
tact arm 261d with the V-shaped structure can not only
optimize layout of parts to ensure areliable and safe elec-
trical distance between the first contact member 27 and
other parts, but also reduce a distance between the first
contact portion 261 and the protection driving rod 225,
which is convenient for the protection driving rod 225 to
drive the first contact portion 261 to act, and ensures a
sensitivity of the elastic member 26.

[0089] Further, one end of the fourth contact arm 261d
matched with the first contact member 27 is provided with
the bent contact arm 261f, the bent contact arm 261f
bends towards one side far away from the first contact
member 27, and an arc surface matched with the first
contact member 27 is formed outside the bent contact
arm 261f. The fourth contact arm 261d contacts with the
first contact member 27 through the arc surface formed
on the bent contact arm 261f, so that a contact area is
larger, and the contact is more reliable.

[0090] As shown in FIG. 24, the partition plate 32 is
arranged between the circuit breaker phase pole 1 and
the leakage protection pole 2, and the spring shaft 260
for installing the spiral portion 263 of the elastic member
26 is arranged on the partition plate 32. The partition
plate 32 is provided with the button guiding plate 294
matched with one side of the test button 29 on one side
of the spring shaft 260, and the other side of the button
guiding plate 294 is provided with the spring limiting
groove 261e matched with the first contact portion 261
of the elastic member 26. The spiral portion 263 is rotat-
ably sleeved on the spring shaft 260, and the first contact
arm 261a, the second contact arm 261b, and the third
contact arm 261c¢ of the first contact portion 261 are in-
serted into the spring limiting groove 261e for limit fit.
Preferably, the third contact arm 261c extends outside
of the spring limiting groove 261e and then is connected
with the fourth contact portion 261d, which has a char-
acteristic of simple assembly.

[0091] Withreference to FIG. 24, the triangular moving
contact guiding groove 213 is arranged in the middle por-
tion of the neutral pole moving contact 212, and the mov-
ing contact guiding column 214 inserted into the moving
contact guiding groove 213 and matched with the moving
contact guiding groove 213 is arranged in the housing.
A rotatable moving contact limiting member 219 is ar-
ranged on the contact guiding column 214, and the neu-
tral pole moving contact 212 is respectively provided with
the protection driving rod shaft hole and the neutral pole
moving contact point 215 corresponding to two sides of
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the moving contact guiding groove 213. The protection
driving rod shaft hole and one end of the moving contact
limiting member 219 are rotatably sleeved on one end of
the contact driving rod 2254 respectively, the other end
of the contact driving rod 2254 is rotatably connected
with the protection driving rod 225, and the other end of
the moving contact limiting member 219 is in limit fit with
one side of the neutral pole moving contact 212 far away
from the neutral pole static contact 211. One end of the
reset spring 227 is sleeved on a side wall of one side of
the guiding groove 213 and rotatably connected with the
neutral pole moving contact 212, and the neutral pole
moving contact point 215 is in contact fit with a neutral
pole static contact point 216 on the neutral pole static
contact 211.

[0092] When the phase pole operating mechanism 14
of the circuit breaker phase pole 1 acts, the protection
driving rod 225 drives the neutral pole moving contact
212 and the moving contact limiting member 219 sleeved
on the other end of the contact driving rod 2254 to act
through the contact drivingrod 2254, so that the triangular
moving contact guiding groove 213 of the neutral pole
moving contact 212 is sleeved on the contact guiding
column 214 to swing. Meanwhile, the moving contact lim-
iting member 219 rotates around the contact guiding col-
umn 214 and limits the swing of the neutral pole moving
contact 212. The neutral pole moving contact 212 in the
implementation has characteristics of a small volume, a
simple structure, and convenient processing and manu-
facturing, and is capable of reducing a production cost
and an assembly difficulty.

[0093] With reference to FIG. 21 to FIG. 23, the struc-
ture of the protection driving rod 225 in the embodiment
is the same as that of the protection driving rod 225 in
Embodiment 1. One end of the protection driving rod 225
is hinged with the phase pole operating mechanism 14
of the circuit breaker phase pole 1 through the shaft-ma-
chine coupling driving rod 220, and the other end of the
protection driving rod 225 is hinged with the neutral pole
moving contact 212 through the contact driving rod 2254.
When the phase pole operating mechanism 14 of the
circuit breaker phase pole 1 acts, the neutral pole moving
contact 212 is driven to act by the protection driving rod
225.

[0094] As shown in FIG. 23, the partition plate 32 is
provided with a stopper 2250 for limiting the protection
driving rod 225. The stopper 2250 is matched with one
end of the protection driving rod 225 close to the neutral
pole moving contact 212, and the protection driving rod
225 is prevented from having a dead point through the
stopper 2250.

[0095] FIG. 13 shows a structure of the leakage oper-
ating mechanism in the embodiment. The leakage oper-
ating mechanism 22 includes the protection lever 221
pivotally installed in the housing, and the protection jump
buckle 222 and the protection lock catch 224 pivotally
installed on the protection lever 221 respectively and
clasped with each other. The protection jump buckle 222
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is connected with the leakage protection handle 31b
through the protection connecting rod 223, the protection
lock catch 224 is connected with the protection lever 221
through the protection spring 228, and the protection
spring 228 is capable of driving the protection lock catch
224 and the protection jump buckle 222 to clasp to keep
energy storage. The leakage release 23 of the leakage
protection pole 2 is capable of unlocking the protection
lock catch 224 and the protection jump buckle 222 when
a leakage fault occurs, an unlocking lever 229 extending
to one side of the protection lever 221 is arranged on the
phase pole operating mechanism 14 of the circuit breaker
phase pole 1, and the phase pole operating mechanism
14 is unlocked through the unlocking lever 229 when the
protection lock catch 224 and the protection jump buckle
222 are unlocked.

[0096] FIG. 25 shows a structure of the phase pole
operating mechanism 14 of the circuit breaker phase pole
1 in the embodiment. The phase pole operating mecha-
nism 14 includes the circuit breaker energy storage mem-
ber, the rocker arm 141 pivotally installed in the housing
and connected with the moving contact 112, the phase
pole support 140 pivotally installed on the rocker arm
141, and the jump buckle 142 and the lock catch 143
pivotally installed on the phase pole support 140 respec-
tively and clasped with each other. The jump buckle 142
is connected with the phase pole handle 31a through the
connecting rod 144, and the phase pole support 140 is
connected with the housing through the circuit breaker
energy storage member. When the jump buckle 142 and
the lock catch 143 of the phase pole operating mecha-
nism 14 are clasped with each other, the phase pole op-
erating mechanism 14 keeps balance, and the phase
pole handle 31a rotates in a direction of switching on,
which is capable of driving the moving contact 112 to
contact with the static contact 111 through the phase pole
operating mechanism 14, and storing energy for the cir-
cuit breaker energy storage member. When the jump
buckle 142 and the lock catch 143 are released, the en-
ergy storage member releases the energy and drives the
moving contact 112 to separate from the static contact
111. The unlocking lever 229 matched with the leakage
operating mechanism of the leakage protection pole 2 is
arranged on the lock catch 143. In the embodiment, the
phase pole support 140 is connected with the protection
driving rod 225 of the leakage protection pole 2 through
the shaft-machine coupling driving rod 220, and the lock
catch 143 is pivotally installed on the phase pole support
140 through the shaft-machine coupling driving rod 220.
[0097] The above is the further detailed descriptions
of the present invention with reference to the specific
preferred implementations, and the specific implemen-
tations of the present invention cannot be considered as
being limited to these descriptions. Those of ordinary
skills in the art may further make several modifications
and improvements without departing from the inventive
concept of the presentinvention, and these modifications
and improvements all fall within the scope of protection
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of the present invention.

Claims

1. Acircuit breaker, comprising a housing, and a circuit
breaker phase pole (1) and a leakage protection pole
(2) arranged on two sides of the housing side by side,
wherein the leakage protection pole (2) comprises a
zero-sequence current transformer (21), a leakage
operating mechanism (22), and a leakage testing
mechanism (25), and a major loop of the circuit
breaker phase pole (1) passes through the zero-se-
quence current transformer (21); the leakage testing
mechanism (25) comprises an elastic member (26),
a test button (29), and a first contact member (27)
and a second contact member (28) respectively con-
nected to two ends of a test loop, one end of the
elastic member (26) is provided with a first contact
portion (261) matched with the leakage operating
mechanism (22) or a phase pole operating mecha-
nism (14), the other end of the elastic member (26)
is provided with a second contact portion (262)
matched with the test button (29), the leakage oper-
ating mechanism (22) or the phase pole operating
mechanism (14) is capable of pushing the first con-
tact portion (261) to contact with the first contact
member (27) when the circuit breaker is switched
on, and the test button (29) is capable of pushing the
second contact portion (262) to contact with the sec-
ond contact member (28).

2. Thecircuit breaker according to claim 1, wherein the
leakage operating mechanism (22) pushes the first
contact portion (261) to contact with the first contact
member (27) when the circuit breaker is switched
on, the leakage operating mechanism (22) compris-
es a protection lever (221) pivotally installed in the
housing, and a protection jump buckle (222) and a
protection lock catch (224) pivotally installed on the
protection lever (221) respectively and clasped with
each other, the protection jump buckle (222) is
hinged with one end of a protection connecting rod
(223), the other end of the protection connecting rod
(223) is hinged with a circuit breaker handle (31),
one end of the protection lock catch (224) is arranged
corresponding to a leakage release (23), the first
contact member (27) is arranged on one side of the
protection lever (221), the first contact portion (261)
of the elastic member (26) extends between the pro-
tection lever (221) and the first contact member (27)
to match with the protection lever (221), and the elas-
tic member (26) drives the protection lever (221) to
rotate faster when releasing.

3. Thecircuit breaker according to claim 2, wherein the
elastic member (26) is a torsion spring, the elastic
member (26) comprises a spiral portion (263) con-
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nected between the first contact portion (261) and
the second contact portion (262), the spiral portion
(263) is installed on a spring shaft (260) of the hous-
ing, the first contact portion (261) and the second
contact portion (262) are both arranged vertical to
an axis of the spiral portion (263), the first contact
portion (261) extends between the protection lever
(221) and the first contact member (27), and the sec-
ond contact portion (262) extends between the test
button (29) and the second contact member (28).

The circuit breaker according to claim 3, wherein the
first contact member (27) and the second contact
member (28) are arranged below the leakage oper-
ating mechanism (22), the first contact member (27)
is arranged between the second contact member
(28) and the elastic member (26), the test button (29)
is located on one side of the leakage operating mech-
anism (22) and above the second contact portion
(262), a length of the second contact portion (262)
is greater than that of the first contact portion (261),
one end of the second contact portion (262) close to
the spiral portion (263) is matched with the testbutton
(29), the other end of the second contact portion
(262) passes through one side of the first contact
member (27) and extends above the second contact
member (28), and a test resistor (251) connected
with the first contact member (27) is arranged below
alocation between the first contact member (27) and
the elastic member (26).

The circuit breaker according to claim 2, wherein a
back face of the protection lever (221) is provided
with a first pushing boss (2211) extending to one
side of the first contact portion (261), a side edge of
the protection lever (221) is provided with a second
pushing boss (2212) extending to a side face, and a
pushing step face (2213) for limiting the first contact
portion (261) is formed between the second pushing
boss (2212) and the first pushing boss (2211).

The circuit breaker according to claim 3, wherein the
first contact member (27) comprises a first conduc-
tive plate (271) arranged along an axial direction of
the spiral portion (263), the elastic member (26) is
arranged at an interval with a partition plate (32) be-
tween the circuit breaker phase pole (1) and the leak-
age protection pole (2) along the axial direction, one
end of the first conductive plate (271) is connected
with the partition plate (32), and the other end of the
first conductive plate (271) extends to one side of
the protection lever (221) along the axis of the spiral
portion (263) and is suspended;

the first contact member (27) further comprises
a second conductive plate (272), one end of the
second conductive plate (272) is arranged op-
posite to one end of the first conductive plate
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(271), one end of the second conductive plate
(272) is connected with a side edge on one side
of the first conductive plate (271) through a third
conductive plate (273) to form a first installing
portion with a U-shaped structure, a first install-
ing groove (270) connected with the first install-
ing portion is arranged on the partition plate (32),
and the other end of the second conductive plate
(272) extends out of the first installing groove
(270); and

a side edge on one side of the first conductive
plate (271) close to the elastic member (26) is
connected with a fourth conductive plate (274),
the third conductive plate (273) is connected
with a side edge on one side of the first conduc-
tive plate (27 1) far away from the elastic member
(26), so that an opening of the U-shaped first
installing portion faces towards the elastic mem-
ber (26), a test resistor (251) is arranged on one
side far away from the second conductive plate
(272) between the elastic member (26) and the
first conductive plate (271), one end of the fourth
conductive plate (274) is vertically connected
with one side of the opening of the first installing
portion, the other end of the fourth conductive
plate (274) extends to the testresistor (251), and
a connecting hole (275) is arranged in the fourth
conductive plate (274) for connecting the test
resistor (251).

The circuit breaker according to claim 3, wherein the
first contact portion (261) comprises a first contact
arm (261a), a second contactarm (261b), and a third
contact arm (261c) connected in a U shape, the first
contact arm (261a) and the third contact arm (261c)
are oppositely arranged, the second contact arm
(261b) is vertically connected between one ends of
the first contact arm (261a) and the third contact arm
(261c), the other end of first contact arm (261a) is
connected with the spiral portion (263), the other end
of the third contact arm (261c) is connected with the
fourth contact arm (261d), the fourth contact arm
(261d) extends between the test button (29) and the
second contact member (28), a spring limiting
groove (261e)forlimiting the first contactarm (261a),
the second contact arm (261b), and the third contact
arm (261c) is arranged in the housing, and the first
contact portion (261) is inserted into the spring lim-
iting groove (261e) along a direction of the second
contact arm (261b) for limit fit.

The circuit breaker according to claim 3, wherein a
partition plate (32) is arranged between the circuit
breaker phase pole (1) and the leakage protection
pole (2), a second installing boss (280) arranged
along an axial direction of the spiral portion (263) is
arranged on the partition plate (32), the second con-
tact member (28) comprises a U-shaped first con-
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ductive wire (281) inversely buckled on the second
installing boss (280), one end of the first conductive
wire (281) is located on a top side of the second
installing boss (280) and matched with the second
contact portion (262), and the other end of the first
conductive wire (281) is located on a bottom side of
the second installing boss (280) and connected with
the major loop of the circuit breaker phase pole (1)
through the second conductive wire (282).

The circuit breaker according to claim 4, wherein the
test button (29) comprises a button connecting por-
tion (291), and a button operating portion (292) and
a button pushing portion (293) respectively arranged
at two ends of the button connecting portion (291),
the other end of the button operating portion (292)
extends out of the housing, the other end of the but-
ton pushing portion (293) is matched with the second
contact portion (262), the button pushing portion
(293)is arranged at an interval with the partition plate
(32), a button guiding plate (294) extending to the
button pushing portion (293) is arranged on the par-
tition plate (32), and a button guiding groove (295)
slidably matched with the button guiding plate (294)
is arranged on a side face of the button pushing por-
tion (293); the button connecting portion (291) is con-
nected with one end of the top side of the button
pushing portion (293), the other end of the top side
of the button pushing portion (293) is in limit fit with
the housing, the bottom side of the button pushing
portion (293) is provided with a first button pushing
portion (297) and a second button pushing portion
(298) respectively extending to two sides of the sec-
ond contact portion (262), and a button pushing
groove (299) in limit fit with the second contact por-
tion (262) is formed between the first button pushing
portion (297) and the second button pushing portion
(298); and a side face of the button guiding plate
(294) is provided with a contact guiding groove (296)
matched with the first contact portion (261).

The circuit breaker according to claim 5, wherein a
middle portion of one side of the protection lever
(221) is provided with a protection lever shaft hole
(2210) rotatably connected with the housing, a mid-
dle portion of a front face of the protection lever (221)
is provided with a catch shaft hole (2218) connected
with the protection lock catch (224), a jump buckle
shaft (2217) and a protection lever shaft (2216) are
correspondingly arranged on two sides of the catch
shaft hole (2218) respectively, the jump buckle shaft
(2217) is connected with the protection jump buckle
(222), and the protection lever shaft (2216) is con-
nected with the housing; a first lever boss (2214) is
arranged on the back face of the protection lever
(221) corresponding to the other side of the protec-
tion lever shaft hole (2210), a first pushing boss
(2211) extending to one side of the first contact por-
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1.

12.

13.

32

tion (261) is arranged on the back face of the pro-
tection lever (221) corresponding to a top corner on
one side of the protection lever shaft hole (2210), a
second lever boss (2215) is arranged on the other
side of the protection lever shaft hole (2210) relative
to the first pushing boss (2211), and a first lever
groove (2215) is arranged on one side of the first
lever boss (2214) far away from the protection lever
shaft hole (2210).

The circuit breaker according to claim 1, wherein the
phase pole operating mechanism (14) pushes the
first contact portion (261) to contact with the first con-
tact member (27) when the circuit breaker is
switched on, the circuit breaker phase pole (1) com-
prises the phase pole operating mechanism (14),
and a static contact (111) and a moving contact (112)
which are oppositely arranged, and the moving con-
tact (112) is connected with the phase pole operating
mechanism (14); the leakage protection pole (2)
comprises a neutral pole static contact (211) and a
neutral pole moving contact (212) oppositely ar-
ranged in the housing, and the phase pole operating
mechanism (14) pushes the first contact portion
(261) to contact with the first contact member (27)
through a neutral line driving member connected with
the neutral pole moving contact (212) when the cir-
cuit breaker is switched on.

The circuit breaker according to claim 11, wherein
the neutral line driving member comprises a protec-
tion driving rod (225) and a shaft-machine coupling
driving rod (220), one end of the protection driving
rod (225) is connected with the neutral pole moving
contact (212), and the protection driving rod (225) is
hinged with the phase pole operating mechanism
(14) through the shaft-machine coupling driving rod
(220); the first contact portion (261) of the elastic
member (26) is matched with the protection driving
rod (225), the protection driving rod (225) pushes
the first contact portion (261) to contact with the first
contact member (27), the neutral pole moving con-
tact (212) is connected with one end of a reset spring
(227), and the other end of the reset spring (227) is
connected with the housing.

The circuit breaker according to claim 12, wherein
the elasticmember (26) is a torsion spring, the elastic
member (26) comprises a spiral portion (263) con-
nected between the first contact portion (261) and
the second contact portion(262), the spiral portion
(263) is sleeved on a spring shaft (260) and connect-
ed with the housing, and the first contact portion
(261) and the second contact portion (262) are both
arranged vertical to an axis of the spiral portion (263);
the second contact member (28) is arranged on one
side of the neutral pole moving contact (212) close
to the neutral pole static contact (211), the first con-
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tact member (27) and the elastic member (26) are
arranged on one side of the neutral pole moving con-
tact (212) far away from the neutral pole static con-
tact (211), the neutral pole moving contact (212) is
connected with the second contact member (28)
through the reset spring (227), the second contact
portion (262) passes through one side of the neutral
pole moving contact (212) and then is matched with
the second contact member (28), and the first con-
tact member (27) is connected with a test resistor
(251) arranged below the first contact member (27).

The circuit breaker according to claim 13, wherein
the first contact member (27) and the shaft-machine
coupling driving rod (220) are oppositely arranged
on two sides of the elastic member (26), a V-shaped
fourth contact arm (261d) is arranged on the first
contact portion (261), one end of the fourth contact
arm (261d) inclines towards one side close to the
shaft-machine coupling driving rod (220), and the
other end of the fourth contact arm (261d) inclines
towards one side close to the first contact member
(27).

The circuit breaker according to claim 11, wherein
the test button (29) comprises a button connecting
portion (291), and a button operating portion (292)
and a button pushing portion (293) respectively ar-
ranged at two ends of the button connecting portion
(291), the other end of the button operating portion
(292) extends out of the housing, the other end of
the button pushing portion (293) is matched with the
second contact portion (262), the button connecting
portion (291) is connected with one end of the top
side of the button pushing portion (293), the other
end of the top side of the button pushing portion (293)
is in limit fit with the housing, the bottom side of the
button pushing portion (293) is provided with a first
button pushing portion (297) and a second button
pushing portion (298) respectively extending to two
sides of the first contact portion (261), and a button
pushing groove (299) in limit fit with the second con-
tact portion (262) is formed between the first button
pushing portion (297) and the second button pushing
portion (298).

The circuit breaker according to claim 11, wherein
the leakage operating mechanism (22) comprises a
protection lever (221) pivotally installed in the hous-
ing, and a protection jump buckle (222) and a pro-
tection lock catch (224) pivotally installed on the pro-
tection lever (221) respectively and clasped with
each other, the protection jump buckle (222) is con-
nected with a leakage protection handle (31b)
through the protection connecting rod (223), the pro-
tection lock catch (224) is connected with the pro-
tection lever (221) through a protection spring (228),
the protection spring (228) is capable of driving the
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protection lock catch (224) and the protection jump
buckle (222) to clasp to keep energy storage, a leak-
age release (23) of the leakage protection pole (2)
is capable of unlocking the protection lock catch
(224) and the protection jump buckle (222) when a
leakage fault occurs, an unlocking lever (229) ex-
tending to one side of the protection lever (221) is
arranged on the phase pole operating mechanism
(14) of the circuit breaker phase pole (1), and the
phase pole operating mechanism (14) is unlocked
through the unlocking lever (229) when the protec-
tion lock catch (224) and the protection jump buckle
(222) are unlocked.

The circuit breaker according to claim 11, wherein
the phase pole operating mechanism (14) comprises
a circuit breaker energy storage member, a rocker
arm (141) pivotally installed in the housing and con-
nected with the moving contact (112), a phase pole
support (140) pivotally installed on the rocker arm
(141),and ajump buckle (142)and alock catch (143)
pivotally installed on the phase pole support (140)
respectively and clasped with each other, the jump
buckle (142) is connected with a phase pole handle
(31a) through the connecting rod (144), the phase
pole support (140) is connected with the housing
through the circuit breaker energy storage member,
when the jump buckle (142) and the lock catch (143)
of the phase pole operating mechanism (14) are
clasped with each other, the phase pole operating
mechanism (14) keeps balance, and the phase pole
handle (31a) rotates in a direction of switching on,
which is capable of driving the moving contact (112)
to contact with the static contact (111) through the
phase pole operating mechanism (14), and storing
energy for the circuit breaker energy storage mem-
ber; when the jump buckle (142) and the lock catch
(143) are released, the energy storage member re-
leases the energy and drives the moving contact
(112) to separate from the static contact (111); and
an unlocking lever (229) matched with the leakage
operating mechanism of the leakage protection pole
(2) is arranged on the lock catch (143).

The circuit breaker according to claim 17, wherein
the phase pole support (140) is connected with a
protection driving rod (225) of the leakage protection
pole (2) through a shaft-machine coupling driving rod
(220).

The circuit breaker according to claim 13, wherein
the spiral portion (263) is arranged on one side close
to the test button (29), the first contact portion (261)
has a U-shaped structure, the first contact portion
(261) comprises a first contact arm (261a), a third
contact arm (261c) which are oppositely arranged,
and a second contact arm (261b) vertically connect-
ed between one ends of the first contact arm (261a)
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and the second contact arm (261b), the second con-
tact arm (261b) is arranged in parallel with an axis
of the spiral portion (263), one end of the second
contact arm (261b) far away from the first contact
portion (261a) extends to a swing plane of the pro-
tection driving rod (225), the other end of the first
contact arm (261a) is connected with the spiral por-
tion (263), the third contact arm (261c) extends be-
tween the protection driving rod (225) and the sec-
ond contact member (28), and the third contact arm
(261c) and the protection driving rod (225) are ar-
ranged in a same plane.

The circuit breaker according to claim 19, wherein
the other end of the third contact arm (261c) far away
from the second contact arm (261b) is connected
with a fourth contact arm (261d) with a V-shaped
structure, the fourth contact arm (261d) extends be-
tween the protection driving rod (225) and the sec-
ond contact member (28), a side edge on one side
of the fourth contact arm (261d) connected with the
second contact arm (261b) inclines towards a direc-
tion close to the protection driving rod (225), a side
edge at the other side of the fourth contact arm
(261d) inclines towards a direction close to the first
contact member (27) to match with the first contact
member (27), a bending portion matched with the
protection driving rod (225) is formed at a joint of the
side edges at the two sides of the fourth contact arm
(261d), and the protection driving rod (225) pushes
the bending portion of the fourth contact arm (261d)
to make the fourth contact arm (261d) far away from
one end of the second contact arm (261b) and the
first contact member (27), thus connecting a second
test contact point; one end of the fourth contact arm
(261d) matched with the first contact member (27)
is provided with a bent contact arm (261f), the bent
contact arm (261f) bends towards one side far away
from the first contact member (27), and an arc sur-
face matched with the first contact member (27) is
formed outside the bent contact arm (261f).

The circuit breaker according to claim 17, wherein
the circuit breaker handle (31) comprises the phase
pole handle (31a) and a leakage protection handle
(31b), the phase pole handle (31a) is connected with
the phase pole operating mechanism (14) of the cir-
cuit breaker phase pole (1), the leakage protection
handle (31b) is connected with the leakage operating
mechanism (22) of the leakage protection pole (2),
a pushing block (31c) is arranged on the leakage
protection handle (31b), the pushing block (31c) ex-
tends to one side of the phase pole handle (31a)
rotating in a direction of switching on, when rotating
in a direction of switching off in the case that a leak-
age current occurs, the leakage protection handle
(31b) pushes the phase pole handle (31a) to rotate
in the direction of switching off through the pushing
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block (31c); and when overload or short-circuit cur-
rent occurs, the phase pole handle (31a) rotates in
the direction of switching off, but the leakage protec-
tion handle (31b) does not act.
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