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(54) CIRCUIT BREAKER

(57)  The present invention relates to the field of low-
voltage electrical appliances, in particular to a circuit
breaker. The circuit breaker includes a circuit breaker
housing, and an operating mechanism, a contact system,
a wire-incoming terminal, a wire-outgoing terminal, an
arc-extinguishing chamber and a thermomagnetic trip-
ping mechanism arranged in the circuit breaker housing.
The contact system includes a first contact structure and
a second contact structure which are arranged in syn-
chronous rotation. In a height direction of the circuit
breaker, an operating member of the operating mechan-
ism, the contact system and the arc-extinguishing cham-
ber are arranged sequentially; and in a length direction of
the circuit breaker, the wire-incoming terminal and the
wire-outgoing terminal are located at both ends of the
circuit breaker, the contact system and the arc-extin-
guishing chamber are located between the wire-incom-
ing terminal and the wire-outgoing terminal, the contact
system and the arc-extinguishing chamber are located
on one side of the thermomagnetic tripping mechanism,
the wire-incoming terminal or the wire-outgoing terminal
is located on the other side of the thermomagnetic trip-
ping mechanism, and the first contact structure and the

second contact structure are arranged side by side. The
circuit breaker is more reasonable in internal layout, and
provides a larger assembly space for the arc-extinguish-
ing chamber.
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Description
TECHNICAL FIELD

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

BACKGROUND

[0002] Theinternallayoutofthe existing circuit breaker
leads to a limited mounting space of an arc-extinguishing
chamber and fails to accommodate an arc-extinguishing
chamber of a larger specification, thereby affecting an
arc-extinguishing capacity and breaking capacity of the
circuit breaker. Moreover, in respect of a contact system
of the existing circuit breaker, due to a limited internal
space of the circuit breaker, an opening distance cannot
be greatly improved, limiting the improvement of the
breaking capacity of a circuit breaker.

SUMMARY

[0003] An object of the present invention is to over-
come at least one defect of the prior art, and provide a
circuit breaker, which has more reasonable internal lay-
out and provides a larger assembly space for an arc-
extinguishing chamber.

[0004] Inordertoachieve the above object, the present
invention adopts the following technical solutions:

a circuit breaker, comprising a circuit breaker hous-
ing, and an operating mechanism, a contact system,
a wire-incoming terminal, a wire-outgoing terminal,
an arc-extinguishing chamber and a thermomag-
netic tripping mechanism which are separately ar-
ranged in the circuit breaker housing, wherein the
contact system comprises a first contact structure
and a second contact structure that are arranged in
synchronous rotation;

in a height direction of the circuit breaker, an operat-
ing member of the operating mechanism, the contact
system and the arc-extinguishing chamber are ar-
ranged in sequence; and

in a length direction of the circuit breaker, the wire-
incoming terminal and the wire-outgoing terminal are
located at both ends of the circuit breaker; the con-
tact system and the arc-extinguishing chamber are
located between the wire-incoming terminal and the
wire-outgoing terminal; the contact system and the
arc-extinguishing chamber are located on one side
of the thermomagnetic tripping mechanism; the wire-
incoming terminal or the wire-outgoing terminal is
located on another side of the thermomagnetic trip-
ping mechanism; and the first contact structure and
the second contact structure are arranged side by
side.
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[0005] Further, the wire-incoming terminal, the first
contact structure, the second contact structure and the
wire-outgoing terminal are sequentially arranged side by
side in the length direction of the circuit breaker; an arc
inlet of the arc-extinguishing chamber is positioned op-
posite to a breaking interval formed by a disconnection of
the first contact structure and the second contact struc-
ture and is oriented towards the operating member.
[0006] Further, the operating mechanism further com-
prises a main link rod, a jump catch and a lock catch; the
first contact structure comprises a first support and a first
contact; the first supportis arranged pivotally in the circuit
breaker housing; the first contact is arranged on the first
support and rotates synchronously with the first support
under the driving of the first support; the jump catch and
the lock catch are arranged pivotally on the first support
respectively and snap fit with each other; and two ends of
the main link rod are hinged with the operating member
and the jump catch, respectively.

[0007] Further, the operating mechanism further com-
prises a linkage rocker; the linkage rocker and the lock
catch are arranged coaxially and in synchronous rotation;
in a thickness direction of the circuit breaker, the linkage
rocker and the lock catch are separately located on both
sides of the first support; the thermomagnetic tripping
mechanism comprises a thermal tripping structure and a
magnetic tripping structure; the thermal tripping structure
is used for driving the lock catch to rotate through the
linkage rocker and disengage from the jump catch when
an overload fault occurs in a circuit where the circuit
breaker is installed the magnetic tripping structure is
used for directly driving the lock catch to rotate and
disengage from the jump catch when a short-circuit fault
occurs in the circuit where the circuit breaker is installed;
and when a plurality of circuit breakers are arranged side
by side and in linkage, in any two circuit breaker adjacent
to each other, the lock catch of one circuit breaker is in
driving connection with the linkage rocker of another
circuit breaker.

[0008] Further, the thermomagnetic tripping mechan-
ism comprises a thermal tripping structure which is used
for driving the operating mechanism to trip when an
overload faultoccurs in the circuit where the circuit break-
er is installed and a magnetic tripping structure which is
used for driving the operating mechanism to trip when a
short-circuit fault occurs in a circuit where the circuit
breaker is installed, and the thermal tripping structure
and the magnetic tripping structure are arranged side by
side in the height direction of the circuit breaker.

[0009] Further, in the length direction of the circuit
breaker, the thermal tripping structure is located between
the contact system and the wire-incoming terminal or the
wire-outgoing terminal, and the magnetic tripping struc-
ture is located between the arc-extinguishing chamber
and the wire-incoming terminal or the wire-outgoing term-
inal.

[0010] Further, the circuit breaker further comprises an
arc-striking plate, which is electrically connected to the
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wire-outgoing terminal and located between the wire-
outgoing terminal and the arc-extinguishing chamber in
the length direction of the circuit breaker.

[0011] Further, the thermomagnetic tripping mechan-
ism further comprises a thermal tripping transmission
member which is arranged pivotally; the thermal tripping
structure comprises a bimetallic assembly; the thermal
tripping transmission member is located between the
operating mechanism and the bimetallic assembly.
[0012] Further, the thermomagnetic tripping mechan-
ism further comprises a magnetic tripping transmission
member which is arranged pivotally; the magnetic trip-
ping structure is a clapper-type electromagnetic trip, and
comprises an armature which is arranged pivotally; the
magnetic tripping transmission member is located be-
tween the operating mechanism and the armature; rota-
tion centers of the lock catch of the operating mechanism,
magnetic tripping transmission member and thermal trip-
ping transmission member are respectively located at
three vertices of a triangle.

[0013] Further, the thermomagnetic tripping mechan-
ism further comprises a magnetic tripping transmission
member which is arranged pivotally; the magnetic trip-
ping structure is a direct-acting electromagnetic trip; the
magnetic tripping transmission member is located be-
tween the operating mechanism and the magnetic trip-
ping structure; one end of the magnetic tripping transmis-
sion member is in transmission fit with the operating
mechanism; and another end of the magnetic tripping
transmission member is in transmission fit with an ejector
rod of the direct-acting electromagnetic trip.

[0014] Further, the contact system further comprises a
separator; the separator is located between the first
contact structure and the second contact structure in
the length direction of the circuit breaker; the separator
comprises a separation portion; when the first contact
structure and the second contact structure are closed,
the separator is driven to make the separation portion
move out of a position between a first contact point of the
first contact structure and a second contact point of the
second contact structure; and when the first contact
structure and the second contact structure are dicon-
nected, the separator is driven to make the separation
portion move to the position between the first contact
point and the second contact point.

[0015] Further, the arc-extinguishing chamber com-
prises a plurality of arc-extinguishing grids, which is
sequentially arranged at intervals side by side in the
length direction of the circuit breaker; rotation centers
of the operating member, first contact structure and sec-
ond contact structure are separately located at three
vertices of an acute triangle.

[0016] Further, the circuit breaker housing is a convex
structure, the operating member of the operating me-
chanism is arranged at an upper part of the convex
structure, the arc-extinguishing chamber is arranged at
a lower part of the convex structure; the wire-incoming
terminal and the wire-outgoing terminal are located at
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both ends of the lower part of the convex structure, and
the contact system is located at a junction between the
upper and lower parts of the convex structure.

[0017] Further, the thermomagnetic tripping mechan-
ism comprises a thermal tripping structure, a thermal
tripping transmission member, a magnetic tripping struc-
ture and a magnetic tripping transmission member; the
thermal tripping transmission member is located at the
upper part of the convex structure; the thermal tripping
structure extends from the lower part to the upper part of
the convex structure; the operating member, the thermal
tripping transmission member and an upper end of the
thermal tripping structure are arranged side by side in the
length direction of the circuit breaker; the magnetic trip-
ping transmission member and the magnetic tripping
structure are located at the lower part of the convex
structure; the magnetic tripping transmission member
and the magnetic tripping structure are arranged side
by side in the height direction of the circuit breaker; in the
length direction of the circuit breaker, the magnetic trip-
ping transmission member is located between the con-
tact system and the wire-incoming terminal, the magnetic
tripping structure is located between the arc-extinguish-
ing chamber and the wire-incoming terminal.

[0018] Further, the first contact structure and the sec-
ond contact structure are arranged in symmetrical and
synchronous rotation.

[0019] The circuit breaker of the present invention has
a reasonable and compact layout, and provides a larger
assembly space for an arc-extinguishing chamber of a
larger specification to be mounted, thereby being con-
ducive to improving the arc-extinguishing performance
and breaking performance of the circuit breaker. More-
over, the first contact structure and the second contact
structure are arranged to rotate synchronously, which not
only can double a breaking speed of a contact system but
alsodouble an opening distance, and is thus conducive to
improving the breaking performance and current-carry-
ing capacity of a short circuit.

[0020] Inaddition, thelock catch and the linkage rocker
are respectively matched with the thermal tripping struc-
ture and the magnetic tripping structure of the thermo-
magnetic tripping mechanism, which provides more
choice space for matching sites between the operating
mechanism and the thermomagnetic tripping mechan-
ism, facilitating layout and structural design.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

FIG. 1 is a schematic structural diagram of a circuit
breaker of the present invention, of which a contact
system is in a broken state, and which is provided
with a thermomagnetic tripping mechanism of a first
embodiment;

FIG. 2 is a schematic structural diagram of the circuit
breaker of the presentinvention, of which the contact
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system is in a closed state, and which is provided
with the thermomagnetic tripping mechanism of the
first embodiment;

FIG. 3 is a schematic structural diagram of a housing
base of a circuit breaker housing in the present
invention;

FIG. 4 is a schematic structural diagram of a jump
catch and a lock catch of an operating mechanism,
and a first contact structure and a thermomagnetic
tripping mechanism, in the present invention, in
which the jump catch, the lock catch and the first
contact structure are in an assembled state;

FIG. 5ais a schematic structural diagram of the jump
catch, the lock catch and a linkage rocker of the
operating mechanism, and the first contact structure
and the thermomagnetic tripping mechanism, in the
present invention, in which the jump catch, the lock
catch and the first contact structure are in an as-
sembled state, and the linkage rocker and the first
contact structure are in an exploded state;

FIG. 5b is an enlarged schematic structural diagram
of part A in FIG. 5a of the present invention;

FIG. 6 is a schematic diagram of a three-dimensional
structure of the contact system of the first embodi-
ment in the present invention;

FIG. 7 is a schematic diagram of a projection of the
contact system of the first embodiment of the present
invention, showing a matching relationship between
a separator and a first support;

FIG. 8is a schematic diagram of a three-dimensional
structure of the separator of the first embodiment in
the present invention;

FIG. 9a is a schematic structural diagram of the first
contact structure and a second contact structure of
the first embodiment of the present invention;

FIG. 9b is a schematic structural diagram of the first
contact structure and the second contact structure of
the first embodiment of the present invention, and
also showing an assembly relationship between a
second reset spring and a second support;

FIG. 10 is a schematic structural diagram of the
second contact structure of the first embodiment of
the present invention;

FIG. 11 is a schematic structural diagram of the first
contact structure of the first embodiment in the pre-
sent invention;

FIG. 12 is a schematic diagram of a cross-sectional
structure of the first contact structure of the first
embodiment in the present invention;

FIG. 13 is a schematic structural diagram of the
linkage rocker in the present invention;

FIG. 14 is a schematic structural diagram of a ther-
mal tripping transmission member in the present
invention;

FIG. 15 is a schematic structural diagram of the
thermomagnetic tripping mechanism of the first em-
bodiment in the present invention;

FIG. 16 is a schematic diagram of an assembly
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structure of a yoke and an armature of a magnetic
tripping structure of the thermomagnetic tripping
mechanism of the first embodiment in the present
invention;

FIG. 17 is a schematic structural diagram of a cur-
rent-carrying conductive plate in the present inven-
tion;

FIG. 18 is a schematic structural diagram of a contact
system of a second embodiment in the present in-
vention;

FIG. 19 is a schematic structural diagram of the
circuit breaker of the present invention, of which
the contact system is in a broken state, and which
is provided with a thermomagnetic tripping mechan-
ism of a second embodiment;

FIG. 20 is a schematic structural diagram of the
thermomagnetic tripping mechanism of the second
embodiment in the present invention;

FIG. 21 is another structural schematic diagram of
the contact system of the second embodiment in the
present invention;

FIG. 22 shows a first connection mode between the
operating mechanism and the contact system of the
second embodiment in the present invention;

FIG. 23 shows a second connection mode between
the operating mechanism and the contact system of
the second embodiment in the present invention;
FIG. 24 shows a third connection mode between the
operating mechanism and the contact system of the
second embodiment in the present invention;

FIG. 25 is a schematic diagram of the connection
between the operating mechanism and a contact
system of a third embodiment in the present inven-
tion; and

FIG. 26 is a diagram of a connection principle be-
tween the operating mechanism and the contact
system of the third embodiment in the present in-
vention.

Reference symbol represents the following compo-
nent:

[0022]

h-switch housing; h21-first contact shaft slot; h22-
second contact shaft hole; h23-first guide chute;
h55-thermal tripping lever shaft;

1-operating mechanism; 11-operating member; 11s-
fifth center; 12-main link rod; 13-jump catch; 14-lock
catch; 140-lock catch main body; 141-lock catch first
arm; 142-lock catch second arm; 1420-lock catch
second arm connecting portion; 1421-lock catch
second arm driven portion; 14-15-linkage shaft;
15-linkage rocker; 150-rocker mounting portion;
1500-rocker mounting hole; 151-rocker first arm;
1510-rocker first arm matching groove; 152-rocker
second arm; 16-slider; 17s-third center; 17-21-first
sub-link; 17-22-second sub-link; 17-23-supporting
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member link; 17-1s-first sub-center; 17-2s-second
sub-center; 17-3s-third sub-center; 17-4s-fourth
sub-center; 18-supporting member; 18s-supporting
member link center; 19s-fifth center;

2-contact system; 2s-contact mechanism center;
21-first contact structure; 211-first contact; 2110-first
contact point; 21 11-first contact arm; 212-first sup-
port; 2120-first support main body; 21200-first sup-
port cavity; 21201-first contact insertion hole; 2121-
master gear; 2122-separator driving gear; 2123-
jump catch shaft; 2124-first support shaft; 2125-first
support bearing portion; 2126-first contact limiting
block; 2127-first contact spring shaft; 2128-jump
catch limiting block; 213-first contact spring; 21s-first
center;

22-second contact structure; 221-second contact;
2210-second contact point; 2211-second contact
arm; 222-second support; 2220-second support
main body; 2221-slave gear; 2222-second support
shaft; 2223-separator limiting table; 2224-second
contact limiting block; 22s-second center; 23-se-
parator; 230-separator backplate; 231-separator
rack; 232-separation portion; 2320-separation plate;
2321-reinforced connecting portion; 2333-separator
first sliding rib; 234-separator second sliding rib;
31-wire-incoming terminal; 32-wire-outgoing term-
inal; 33-current-carrying conductive plate; 330-con-
ductive plate wiring section; 331-conductive plate
firstintermediate section; 332-conductive plate sec-
ond intermediate section; 333-conductive plate
matching section; 334-conductive plate third inter-
mediate section; 335-conductive plate bimetallic ad-
justing section; 336-conductive plate supporting
arm; 34-wire-outgoing conductive plate; 35-arc-
striking plate; 36-wire-incoming conductive plate;
4-arc-extinguishing chamber; 40-arc-extinguishing
grid;

5-thermomagnetic tripping mechanism; 51-yoke;
510-yoke main body; 5100-yoke main body bottom
plate; 5101-yoke main body side plate; 511-yoke
supporting arm; 5110-yoke supporting groove;
512-yoke limiting arm; 52-armature; 520-armature
main plate; 521-armature driving plate; 5210-arma-
ture limiting plate; 5211-armature driving finger; 522-
armature foot; 523-armature hanging spring hole;
53-armature spring; 54-magnetic tripping transmis-
sion member; 540-magnetic tripping transmission
member mounting portion; 541- magnetic tripping
transmission member first arm; 542-magnetic trip-
ping transmission member second arm; 543-mag-
netic tripping transmission member reinforcing rib;
54s-third center; 55-thermal tripping transmission
member; 550-thermal tripping transmission member
mounting portion; 5500-thermal tripping transmis-
sion member mounting hole; 551-thermal tripping
transmission member driven arm; 5510-transmis-
sion member driven arm connecting portion; 5511-
transmission member driven arm driven portion;
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552-thermal tripping transmission member driving
arm; 55s-fourth center; 56-bimetallic sheet; 57-ad-
justing screw; 58-bimetallic bracket; 590-coil wind-
ing; 591-coil skeleton; 592-yoke; and 593-ejector
rod.

DETAILED DESCRIPTION OF THE INVENTION

[0023] The specific implementations of a switching
device of the present invention will be further described
below in conjunction with the embodiments given in the
accompanying drawings of the specification. The switch-
ing device of the present invention is not limited to the
description of the following embodiments.

[0024] The present invention discloses a switching
device, preferably a circuit breaker, which includes a
switch housing h (preferably a circuit breaker housing)
and an operating device arranged in the switch housing h.
The operating device includes an operating mechanism 1
and a contact system 2. The operating mechanism 1 isin
driving connection with the contact system 2 so as to
drive the contact system 2 to be closed or disconnected.
Further, the switching device further includes a wire-
incoming terminal 31 and a wire-outgoing terminal 32.
The contact system 2 is connected in series between the
wire-incoming terminal 31 and the wire-outgoing terminal
32. The switching device is electrically connected to an
external circuit (i.e., a circuit where the switching device is
located) through the wire-incoming terminal 31 and the
wire-outgoing terminal 32.

[0025] As shown in FIGs. 1-2 and 6-7, the contact
system 2 includes a contact mechanism. The contact
mechanism includes a first contact structure 21 and a
second contact structure 22 which are oppositely ar-
ranged side by side. A rotation direction of the first contact
structure 21 keeps opposite to a rotation direction of the
second contact structure 22. The first contact structure
21 and the second contact structure 22 rotate synchro-
nously toward each other to be closed and rotate syn-
chronously away from each other to be broken. That is, a
contact point of the first contact structure 21 and a contact
point of the second contact structure 22 (a first contact
point 2110 of the first contact structure 21 and a second
contact point 2210 of the second contact structure 22)
move toward each other to be closed (the first contact
point 2110 and the second contact point 2210 move close
to each otherto be closed) or move away from each other
to be broken (the first contact point 2110 and the second
contact point 2210 move away from each other to be
broken). Further, the first contact structure 21 includes a
first support 212 arranged pivotally around a first center
21s and a first contact 211 arranged on the first support
212. Thefirst contact 211 may also be referred to as a first
moving contact. The first contact 211 rotates around the
first center 21s under the driving of the first support 212.
That is, the first support 212 bears the first contact 211
(the first moving contact) and drives the first contact 211
to rotate. The second contact structure 22 includes a
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second support 222 arranged pivotally around a second
center 22s and a second contact 221 arranged on the
second support 222. The second contact 221 may also
be referred to as a second moving contact. The second
contact 221 rotates around the second center 22s under
the driving of the second support 222. Thatis, the second
support 222 bears the second contact 221 (the second
moving contact) and drives the second contact 221 to
rotate. Further, the first contact 211 is inserted on the first
support 212, and the first contact point 2110 is arranged
atthe other end of the first contact 211; and one end of the
second contact 221 is inserted on the second support
222, and the second contact point 2210 is arranged at the
other end of the second contact 221.

[0026] The first support 212 and the second support
222 are arranged pivotally on the first supporting struc-
ture, respectively. The first supporting structure is rea-
lized by the switch housing h. Further, as shownin FIG. 3,
the switch housing h includes a housing base and a
housing cover (not shown) that are oppositely buckled
together. The housing base includes a first support shaft
column and a second support shaft column which are
arranged on a bottom plate of the housing base. A first
base shaft hole h21 and a second base shaft hole h22
which are matched with rotating shafts (i.e., the first
support shaft 2124 and the second support shaft 2222)
of the first support 212 and the second support 222 are
respectively formed in the middle of the first support shaft
column and the second support shaft column.

[0027] Further, as shown in FIGs. 1-2, the first contact
structure 21 and the second contact structure 22 are
arranged in a symmetrical pivoting manner, and the
symmetrical pivoting refers to symmetry of the first con-
tact structure 21 and the second contact structure 22 in
both rotation center and rotation angle, so that the first
contact structure 21 and the second contact structure 22
rotate within a limited space and have a larger opening
distance, thereby saving an internal space of the switch-
ing device, improving the breaking performance, facil-
itating the design and layout and also improving the
aesthetic property. Of course, as other embodiments,
the first contact structure 21 and the second contact
structure 22 may also be asymmetrically arranged.
[0028] The operating mechanism 1 is in driving con-
nection with the first contact structure 21 and/or the
second contact structure 22 to drive the first contact
structure 21 and the second contact structure 22 to rotate
synchronously toward each other or to rotate synchro-
nously away from each other. Specifically:

as shown in FIGs. 1-2, a first implementation mode in
which the operating mechanism 1 is in driving connection
with the contact system 2 is as follows: the first contact
structure 21 and the second contact structure 22 are in
transmission fit and rotatably arranged in linkage (that is,
one of the first contact structure 21 and the second
contact structure 22 rotates, and the other one is directly
driven by the former and rotates synchronously); the
operating mechanism 1 is in driving connection with
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the first contact structure 21; the operating mechanism
1 drives the first contact structure 21 to rotate, and the first
contact structure 21 drives the second contact structure
22 to rotate simultaneously, so as to realize the synchro-
nous rotation toward each other or away from each other
of the first contact structure 21 and the second contact
structure 22. Thefirst contact structure 21 and the second
contact structure 22 are in transmission fit with each
other. The symmetrical and synchronous pivoting of
the first contact structure 21 and the second contact
structure 22 is conducive to the design of a transmission
structure between the first contact structure 21 and the
second contact structure 22, achieves higher and more
reliable transmission efficiency, and ensures the closing
and breaking reliability of the first contact structure 21 and
the second contact structure 22. Of course, the operating
mechanism 1 may also be in driving connection with the
second contact structure 22. The operating mechanism 1
drives the second contact structure 22 to rotate; the
second contact structure 22 drives the first contact struc-
ture 21 to rotate simultaneously, so as to realize the
synchronous rotation toward each other or away from
each other of the first contact structure 21 and the second
contact structure 22. Further, one end of the first contact
structure 21 and one end of the second contact structure
21 are arranged pivotally around the first center 21s and
the second center 22s respectively, and the other ends
thereof are closed or broken to close or break the contact
system 2.

[0029] As shown in FIGs. 9a-11, a first embodiment of
the contact system 2 is shown, wherein the operating
mechanism 1 is in linkage with the first support 212 of the
first contact structure 21, and the first support 212 is in
linkage with the second support 222; the operating me-
chanism 1 drives the first support 212 to rotate, so as to
drive the first contact 211 to rotate; and the first support
212 drives the second support 222 to rotate, so as to drive
the second contact to rotate, so that the first contact 211
and the second contact 221 synchronously rotate toward
each other or away from each other. Specifically, the first
support 212 includes a master gear 2121. The second
support 222 includes a slave gear 2221. The master gear
2121 is meshed with the slave gear 2221 to realize the
driving fit between the first contact structure 21 and the
second contact structure 22. The first support and the
second support realize synchronous rotation through
gear meshing, and work more reliably and stably.
[0030] Further, an axis of the master gear 2121 coin-
cides with the first center 21s, and an axis of the slave
gear 2221 coincides with the second center 22s. Of
course, the axis of the master gear 2121 may also not
coincide with the first center 21s, and the axis of the slave
gear 2221 may also not coincide with the second center
22s.

[0031] Further, the master gear 2121 and the slave
gear 2221 are both sector-shaped gears.

[0032] As shown in FIGs. 9a-11, the first support 212
includes a first support main body 2120 arranged pivo-
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tally around the first center 21s. Gear teeth of the master
gear 2121 are sequentially arranged on a circumferential
side wall of the first support main body 2120 in a circum-
ferential direction of the first support main body 2120.
That is, the first support main body 2120 and the gear
teeth arranged on the circumferential side wall of the first
support main body 2120 form the master gear 2121. The
second support 222 includes a second support main
body 2220 arranged pivotally around the second center
22s. Gear teeth of the slave gear 2221 are sequentially
arranged on a circumferential side wall of the second
support main body 2220 in a circumferential direction of
the second support main body 2220. That is, the second
support main body 2220 and the gear teeth arranged on
the circumferential side wall of the second support main
body 2220 form the slave gear 2221. The gear teeth of the
master gear 2121 and the gear teeth of the slave gear
2221 are located between the first support main body
2120 and the second support main body 2220 and mesh
with each other.

[0033] As other embodiments, the first contact struc-
ture 21 and the second contact structure 22 may alter-
natively be in transmission connection indirectly. That is,
the first contact structure 21 and the second contact
structure 22 are in transmission connection through an
intermediate transmission structure independent from
two of them therebetween, so as to realize the linkage
between the first contact structure 21 and the second
contact structure 22.

[0034] The contact system 2 further includes a contact
reset spring. The contact reset spring exerts an acting
force to the first contact structure 21 or the second con-
tact structure 22, so that the first contact structure 21 and
the second contact structure 22 rotate away from each
other to be broken. Further, the contact reset spring
exerts an acting force to the first support 212 of the first
contact structure 21 and/or exerts an acting force to the
second support 222 of the second contact structure 22,
so that the first contact structure 21 and the second
contact structure 22 rotate synchronously away from
each other to be broken.

[0035] Specifically, as shown in FIG. 9b, the second
contact structure 22 includes a second reset spring 223.
The second reset spring 223 is used as a contact reset
spring to exert an acting force to the second contact
structure 22, such that the second contact structure 22
rotate to its breaking position, the second contact struc-
ture 22 drives the first contact structure 21 to rotate to its
breaking position simultaneously. That is, the second
reset spring 223 drives the second contact structure 22
and the first contact structure 21 to rotate synchronously
away from each other to be broken. Further, the second
reset spring 223 is a torsion spring. The second support
222 further includes a second support spring limiting
table 2225. The second reset spring 223 and the second
support 222 are arranged coaxially. One end of the
second reset spring 223 is matched with the second
support spring limiting table 2225, and the other end of
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the second reset spring 223 is matched with the switch
housing.

[0036] As other embodiments, the first contact struc-
ture 21 is provided with a first reset spring. The second
contact structure 22 cancels the second reset spring. The
first reset spring exerts an acting force to the first contact
structure 21, such that the first contact structure 21
rotates to its breaking position, the first contact structure
21 drives the second contact structure 22 to rotate to its
breaking position simultaneously. That is, the first reset
spring drives the first contact structure 21 and the second
contact structure 22 to rotate synchronously away from
each other to be broken. Further, the first reset springis a
torsion spring, and is arranged in a manner similar to that
of the second reset spring 223.

[0037] In the contact system in the present embodi-
ment, since the first contact structure 21 and the second
contact structure 22 are arranged in a symmetrical and
synchronous pivoting manner and are in transmission fit
with each other, only one contact reset spring (i.e., the
second reset spring 223 or the first reset spring) needs to
be arranged, such that the first contact structure 21 may
be quickly broken from the second contact structure 22,
achieving a simple structure and reliable action.

[0038] As shown in FIGs. 1-2, the operating mechan-
ism 1includes an operatingmember 11, amain linkrod 12
and a snap-fastening transmission structure. The oper-
ating member 11 and the snap-fastening transmission
structure are arranged pivotally, respectively. The main
link rod 12 is hinged with the operating member 11 and
the snap-fastening transmission structure, respectively.
The snap-fastening transmission structure includes a
jump catch 13 and a lock catch structure that are ar-
ranged pivotally, respectively, and are in snap fit with
each other. The lock catch structure includes a lock catch
14 which is arranged pivotally and is in snap fit with the
jump catch 13. The snap-fastening transmission struc-
ture is in transmission connection with the first contact
structure 21 or the second contact structure 22. Further,
the snap-fastening transmission structure further in-
cludes a rotating plate that is arranged pivotally. The
jump catch 13 and the lock catch 14 are arranged pivo-
tally on the rotating plate, respectively. Further, the oper-
ating member 11 is arranged pivotally on the first support-
ing structure, and the first supporting structure is realized
by the switch housing h.

[0039] As shown in FIGs. 1-2, a specific connection
mode of the operating mechanism 1 and the contact
system 2 is as follows: the jump catch 13 and the lock
catch 14 are arranged pivotally on the first support 212
respectively and are in snap fit with each other. The first
support 212 is used as the rotating plate. Two ends of the
main link rod 12 are hinged with the operating member 11
and the jump catch 13, respectively. The operating mem-
ber 11 is driven by an external force to rotate and drives
the jump catch 13, the lock catch 14 and the first support
212 to rotate as a whole around the first center 21s
through the mainlink rod 12, such that the contact system
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2is closed or broken. The lock catch structure is driven by
an external force (for example, an acting force exerted by
the thermomagnetic tripping mechanism 5 to the lock
catch structure, wherein a matching relationship between
the thermomagnetic tripping mechanism 5 and the lock
catch structure will be described in detail later) to rotate
and release the snap fit between the lock catch structure
and the jump catch 13 (that is, the snap fit between the
lock catch 14 and the jump catch 13). A working principle
and an action process of the operating mechanism 1 are
of the prior art, and will not be described in detail herein.
Further, as shownin FIGs. 6-7,9aand 11, the first support
212 further includes a jump catch shaft 2123 for pivotal
mounting of the jump catch 13, a lock catch shaft for
pivotal mounting of the lock catch 14, and a first support
shaft 2124 for pivotal mounting of the first support main
body 2120 of the first support 212, wherein the lock catch
shaft is arranged coaxially with the first support shaft
2124, and the jump catch shaft 2123 and the lock catch
shaft are arranged at an axial end of the first support main
body 2120. Specifically, the jump catch 13 is rotatably
sleeved onto the jump catch shaft 2123, and the lock
catch 14 is rotatably sleeved onto the lock catch shaft.
[0040] AsshowninFIGs.4,9aand 11, the first support
212 further includes a lock latch rotating limiting table.
The lock catch rotating limiting table is arranged on a
radial side of the lock catch shaft and is arranged coaxi-
ally with the lock catch shaft. As shown in FIG. 4, the lock
catch 14 includes a lock catch mounting hole and a lock
catch stop boss arranged on an inner side wall of the lock
catch mounting hole. The lock catch 14 is sleeved onto
the lock catch shaft and the lock catch rotating limiting
table through the lock catch mounting hole. The lock
catch rotating limiting table and the lock catch stop boss
are matched with each other and located on two radial
sides of the lock catch shaft to limit a rotation angle of the
lock catch 14 with respect to the first support 212.
[0041] AsshowninFIGs. 1-2,4-5a,9a and 11, the first
support 212 further includes a jump catch limiting block
2128 arranged on one side of the jump catch shaft 2123.
The jump catch limiting block 2128 is in limiting fit with the
jump catch 13 to limit a range of the jump catch 13 to
swing with respect to the first support main body 2120 of
the first support 212.

[0042] AsshowninFIGs.9and 11, thefirstsupport212
further includes a first support bearing portion 2125 ar-
ranged on a radial side of the first support main body
2120. The first support bearing portion 2125 is impacted
(e.g., byamagnetic tripping transmission member 54 ora
magnetic tripping structure), such that the first support
212 rotates in abreaking direction, thereby accelerating a
speed at which the first support 212 rotates in the break-
ing direction, and improving the breaking efficiency of the
contact system 2.

[0043] As other embodiments, the jump catch 13 and
the lock catch 14 may alternatively be arranged pivotally
on the second support 222 respectively and are in snap fit
with each other. The jump catch 13, the lock catch 14 and
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the second support 222 are driven by the operating
member 11 to rotate around the second center 22s, such
that the contact system 2 is closed or broken.

[0044] As shown in FIGs. 1-2 and 5a, the lock catch
structure of the operating mechanism 1 further includes a
linkage rocker 15. The linkage rocker 15 and the lock
catch 14 are arranged coaxially and rotate synchro-
nously. The linkage rocker 15 and the lock catch 14
are stacked along the direction of the rotating shaft of
the lock catch 14. The linkage rocker 15 is driven by the
thermal tripping structure of the thermomagnetic tripping
mechanism to rotate, and the linkage rocker 15 drives the
lock catch 14 to rotate, thereby releasing the snap fit
between the lock catch 14 and the jump catch 13. The
lock catch 14 is driven by the magnetic tripping structure
of the thermomagnetic tripping mechanism to rotate,
thereby releasing the snap fit between the lock catch
14 and the jump catch 13. Further, the thermal tripping
structure directly drives the linkage rocker 15 to rotate
through a thermal tripping transmission member 55 that
is arranged pivotally, and the linkage rocker 15 drives the
lock catch 14 to rotate, thereby releasing the snap fit
between the lock catch 14 and the jump catch 13. The
magnetic tripping structure directly drives the lock catch
14 to rotate through the magnetic tripping transmission
member 54, thereby releasing the snap fit between the
lock catch 14 and the jump catch 13.

[0045] As shown in FIGs. 1-2 and 19, the lock catch
structure, the thermal tripping transmission member 55
and the magnetic tripping transmission member 54 are
distributed at three vertices of a triangle. Further, the lock
catch 14 and the linkage rocker 15 are both arranged
pivotally around the first center 21s. The magnetic trip-
ping transmission member 54 is arranged pivotally
around a third center for 54s. The thermal tripping trans-
mission member 55 is arranged pivotally around a fourth
center 55s. The first center 21s, the third center 54s and
the fourth center 55s are distributed at three vertices of a
triangle.

[0046] As shownin FIG. 53, the lock catch 14, the first
support 212 and the linkage rocker 15 are sequentially
stacked along the rotating shaft of the lock catch 14, and
the lock catch 14 and the linkage rocker 15 are respec-
tively located on both sides of the first support 212.
[0047] As shown in FIGs. 4 and 5a, the lock catch 14
includes a lock catch main body 140 and a lock catch
second arm 142 arranged on the lock catch main body
140, and the lock catch 14 is arranged pivotally through
the lock catch main body 140. The linkage rocker 15
includes a rocker mounting portion 150 and a rocker first
arm 151 arranged on the rocker mounting portion 150.
The linkage rocker 15 is arranged pivotally through the
rocker mounting portion 150, and the lock catch second
arm 142 is in driving connection with the rocker first arm
151. Further, the lock catch second arm 142 includes a
lock catch second arm connecting portion 1420 and a
lock catch second arm driven portion 1421. One end of
the lock catch second arm connecting portion 1420 is
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connected to the lock catch main body 140, and the other
end of the lock catch second arm connecting portion 1420
is connected to the lock catch second arm driven portion
1421. The rocker first arm 151 is provided with a rocker
first arm matching groove 1510, and the lock catch sec-
ond arm driven portion 1421 is inserted in the rocker first
arm matching groove 1510, so as to realize the synchro-
nous rotation of the lock catch 14 and the linkage rocker
15. Further, an extension direction of the lock catch
second arm driven portion 1421 is parallel to the direction
of the rotating shaft of the lock catch 14.

[0048] As shown in FIGs. 4 and 5a, the linkage rocker
15 furtherincludes arocker second arm 152 connected to
the rocker main body 150. The lock catch 14 alsoincludes
a lock catch first arm 141 connected to the lock catch
main body 14. When a plurality of operating mechanisms
1 is arranged in linkage and side by side, the rocker
second arms 152 and the lock catch first arm 141 of
every two adjacent operating mechanisms 1 are con-
nected through a linkage shaft 14-15, thereby achieving
linkage tripping of various operating mechanisms.
[0049] As shownin FIG. 13, the rocker main body 150
of the linkage rocker 15 includes a rocker main body shaft
hole 1500 formed in the middle, and the rocker main body
150 is rotatably sleeved onto a first support shaft column
of the housing base through the rocker main body shaft
hole 1500.

[0050] As shown in FIGs. 2-5a, an included angle
between the lock catch first arm 141 and the lock catch
second arm 142 is an obtuse angle, and an included
angle between the rocker first arm 151 and the rocker
second arm 152 is an obtuse angle. Further, the lock
catch first arm 141 and the rocker second arm 152, as
well as the lock catch second arm 142 and the rocker first
arm 151 are correspondingly arranged in the direction of
the rotating shaft of the lock catch 14.

[0051] As shown in FIG. 12, the first contact structure
21 further includes a first contact spring 213. The first
contact 211 is arranged rotatably with respect to the first
support 212. The first contact spring 213 is arranged
between the first contact 211 and the first support 212.
The first contact spring 213 exerts a first acting force to
the first contact 211. After the first contact 211 is sepa-
rated from the second contact 222, that is, after the first
contact point 2110 of the first contact 211 is disengaged
from the second contact point 2210 of the second contact
211, the first acting force causes the first contact 211 to be
in limiting fit with the first support 212 and remain rela-
tively stationary. When the first contact 211 and the
second contact 221 are closed, the first contact 211
rotates with respect to the first support 212 so that the
first contact spring 213 stores energy, and the first acting
force makes the first contact 211 press against the sec-
ond contact 221, that is, the first contact spring 213
provides an overtravel force to the first contact 211 to
ensure that the first contact 211 and the second contact
221 are reliably closed.

[0052] As shown in FIG. 12, the first contact 211, the

10

15

20

25

30

35

40

45

50

55

first support 212 and the first contact spring 213 are
assembled in the following manner: the first support
212 includes a first support main body 2120 and a first
contact limiting block 2126; a first support cavity 21200 is
formed in the middle of the first support main body 2120; a
firstcontactinsertion hole 21201 is formed in a side wall of
the first support cavity 21200; one end of the first contact
211 is inserted into the first support cavity 21200 via the
first contact insertion hole 21201; the first contact limiting
block 2126 is arranged on an outer side wall of the first
support main body 2120 and is located on one side of the
first contact insertion hole 21201; the first contact spring
213 is a torsion spring arranged in the first support cavity
21200; one end of the torsion spring is in limiting fit with
the inner side wall of the first support cavity 21200, and
the other end of the torsion spring is in limiting fit with one
end of the first contact 211 inserted in the first support
cavity 21200, such that the first contact 211 props against
the first contact limiting block 216; and the first contact
211 is arranged rotatably with respect to the first support
212 by taking the first contact limiting block 2126 as a
support. The above assembly manner is simple in struc-
ture and reliable in assembly, and guarantees the reliable
action of the first contact structure 21. The first contact
limiting block 2126 is also used for shielding a part of the
first contact 211 which protrudes out of the first support
212 and is close to the first support 212, which is con-
ducive to increasing an electrical clearance and cree-
page distance between the first contact structure 21 and
the second contact structure 22 after breaking. Further,
the first support 212 further includes a first contact spring
shaft 2127 arranged in the first support cavity 21200, and
the first contact spring 213 is sleeved onto the first contact
spring shaft 2127.

[0053] As other embodiments, the first contact spring
213 may alternatively be provided as a tension spring,
and two ends of the tension spring are respectively hung
to one end of the first contact 211 inserted into the first
support cavity 21200 and to the first contact spring shaft
2127. Of course, an arrangement position of the first
contact spring shaft 2127 needs to be adjusted accord-
ingly.

[0054] InconjunctionwithFIGs.1-2,4,6,9aand 11-12,
the lock catch shaft 2123, one first support shaft 2124 and
the jump catch limiting block 2128 are arranged at an
axial end of the first support main body 2120. The first
support cavity 21200 is formed in an axial middle part of
the first support main body 2120, and the other first
support shaft 2124 is arranged at the other axial end of
the first support main body 2120. Further, one side of the
first support cavity 21200 facing the linkage rocker 15 is
open.

[0055] As shownin FIG. 10, the second contact struc-
ture 22 further includes a second contact spring (not
shown), the second contact 221 is rotatably arranged
with respect to the second support 222, and the second
contact spring is arranged between the second contact
221 and the second support 222; and the second contact
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spring exerts a second acting force to the second contact
221. After the second contact 221 is separated from the
first contact 211, that is, after the second contact point
2210 of the second contact 221 is disengaged from the
first contact point 2110 of the first contact 211, the second
acting force causes the second contact 221 to be in
limiting fit with the second support 222 and remain rela-
tively stationary. When the second contact 221 and the
first contact 211 are closed, the second contact 221
rotates with respect to the second support 222 so that
the second contact spring may release energy. The
second acting force causes the second contact 221 to
press against the first contact 211, that is, the second
contact spring provides an overtravel force to the second
contact 221 to ensure that the second contact 221 and
the first contact 211 are reliably closed. The second
contact limiting block 2224 is also used for shielding a
portion of the second contact 221 which protrudes out of
the second support 222 and is close to the second sup-
port 222, which is conducive to increasing an electrical
clearance and creepage distance between the first con-
tact structure 21 and the second contact structure 22 after
breaking.

[0056] Referring to FIG. 12, the second contact 221,
the second support 222 and the second contact spring
are assembled in the following manner: the second sup-
port222includes a second support main body 2220 and a
second contact limiting block 2224; a second support
cavity is formed in the middle of the second support main
body 2220; a side wall of the second support cavity is
provided with a second contact insertion hole; one end of
the second contact 221 is inserted into the second sup-
port cavity via the second contact insertion hole; the
second contact limiting block 2224 is arranged on an
outer side wall of the second support main body 2220 and
is located on one side of the second contact insertion
hole; the second contact spring is a torsion spring ar-
ranged in the second support cavity; one end of the
torsion spring is in limiting fit with an inner side wall of
the second support cavity, and the other end of the torsion
spring is in limiting fit with one end of the second contact
221 inserted in the second support cavity such that the
second contact props against the second contact limiting
block 2224; and the second contact 221 is arranged
rotatably with respect to the second support 222 with
the second contact limiting block 2224 as a support.
Further, the second support 222 further includes a sec-
ond contact spring shaft arranged in the second support
cavity, and the second contact spring is sleeved onto the
second contact spring shaft.

[0057] Further, as shown in FIGs. 9a and 10, the sec-
ond support 222 further includes second support shafts
222, and the two second support shafts 222 are respec-
tively arranged at two axial ends of the second support
main body 2220.

[0058] As other embodiments, the second contact
spring may alternatively be provided as a tension spring,
and two ends of the tension spring are respectively hung
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to one end of the second contact 221 inserted into the
second support cavity and to the second contact spring
shaft. Of course, an arrangement position of the second
contact spring shaft needs to be adjusted accordingly.
[0059] AsshowninFIGs.9aand 11-12, thefirstcontact
211 includes a first contact point 2110 and a first contact
arm 2111. The first contact arm 2111 is of a V-shaped
structure, and includes a first contact arm outer section
and a first contact arm inner section. The first contact
point 2110 is arranged at one end of the first contact arm
outer section, and the other end of the first contact arm
outer section is connected with one end of the first contact
arm inner section in a bending manner. The other end of
the first contact arm inner section is inserted into the first
support 212. The first contact arm outer section is bent
with respect to the first contact arm inner section in a
direction away from the second contact 221. Further, an
included angle between the first contact arm outer sec-
tion and the first contact arm inner section is an obtuse
angle.

[0060] As shown in FIGs. 6-7 and 9a-12, the first con-
tact 211 and the second contact 212 are structures
symmetrical with each other, and the structure of the
second contact 212 is not described herein.

[0061] As shown in FIGs. 1-2 and 6-7, the contact
system 2 further includes a separator 23. The separator
23 includes a separation portion 232. As shown in FIG. 2,
when the first contact structure 21 and the second contact
structure 22 are closed, the separator 23 is driven by the
operating mechanism 1 or the contact system 2, such that
the separation portion 232 moves out of a position be-
tween the first contact point 2110 of the first contact
structure 21 and the second contact point 2210 of the
second contact structure 22. As shown in FIG. 1, when
the first contact structure 21 and the second contact
structure 22 are broken, the separator 23 is driven, such
that the separation portion 232 moves to the position
between the first contact point 2110 and the second
contact point 2210. The separator 23 can elongate and
shield an electric arc generated between the first contact
structure 21 and the second contact structure 22 in the
breaking process, and is conducive to improving the
breaking performance and the current-carrying capacity
of the contact system 2. Further, the separator 23 moves
as a whole, and is driven to move in a first direction or a
second direction, and the first direction and the second
direction are opposite directions to each other, so that the
separation portion 232 moves to or out of the position
between the first contact point 2110 and the second
contact point 2210. It should be pointed out that the first
contact point 2110 and the second contact point 2210,
i.e., mutual contact areas of the first contact structure 21
and the second contact structure 22, can not only refer to
a contact point structure independently arranged in a
narrow sense, but also may be parts of the first contact
structure 21 and the second contact structure 22 which
are used for contacting each other. Specifically, as shown
in the directions of FIGs. 1, 2, 19, 21 and 23-25, when the
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first contact structure 21 and the second contact structure
22 are closed, a baffle plate 23 is driven to move upward
and move out of the position between the first contact
point 2110 and the second contact point 2210. When the
first contact structure 21 is broken from the second con-
tact structure 22, the baffle plate 23 is driven to move
downward and move to the position between the first
contact point 2110 and the second contact point 2210.
[0062] AsshowninFIG. 1, after the first contact struc-
ture 21 is broken from the second contact structure 22,
the separator 23 completely separates the first contact
211 (in particular, a part of the first contact 211 which
protrudes out of the first support 212) of the first contact
structure 21 from the second contact 221 (in particular, a
part of the second contact structure 221 which protrudes
out of the second support 222) of the second contact
structure 22. That s, the first contact 211 and the second
contact 221 are, one with respect to the other, completely
shielded by the separator 23 in a direction perpendicular
to a moving direction of the separator 23.

[0063] As other embodiments, the separator 23 may
also be rotatably arranged. When the first contact struc-
ture 21 and the second contact structure 22 are closed,
the separator 23 is driven to swing, such that the separa-
tion 232 moves out of the position between the first
contact point 2110 and the second contact point 2210;
and when the first contact structure 21 is broken from the
second contact structure 22, the separator 23 is driven to
swing, such that the separation portion 232 moves to the
position between the first contact point 2110 and the
second contact point 2210. It should be noted that the
separator 23 in the present embodiment is used for
separating the first contact structure 21 and the second
contact structure 22 which are arranged in a symmetrical
and synchronous pivoting manner. As other embodi-
ments, the separator may also be used to separate the
first contact structure 21 and the second contact structure
22 which are arranged synchronously but asymmetrically
and are both in moving fit with each other.

[0064] Asshownin FIGs. 1-2 and 6-7, in the switching
device of the presentinvention, the separator 23 is driven
by the first contact structure 21 to act, so that the separa-
tion portion 232 moves to or out of the position between
the first contact point 2110 and the second contact point
2210.

[0065] As shown in FIGs. 6-7, the first support 212
includes a separator driving gear 2122, and an axis of
the separator driving gear 2122 coincides with the first
center 21s. The separator 23 includes a separator rack
231 connected to the separation portion 232. The se-
parator driving gear 2122 is meshed with the separator
rack 231. The first support 212 is driven by the operating
mechanism 1 to rotate. The first support 212 drives the
separator driving gear 2122 to rotate. The separator
driving gear 2122 drives the separator 23 to move in a
straight line through the separator rack 231, so that the
separation portion 232 of the separator 23 moves to or
out of the position between the first contact point 2110
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and the second contact point 2210. Further, gear teeth of
the separator driving gear 2122 are sequentially ar-
ranged on a circumferential side wall of the first support
main body 2120 along a circumferential direction of the
first support main body 2120 of the first support 2120.
That is, the first support main body 2120 and the gear
teeth of the separator driving gear 2122 arranged on the
circumferential side wall of the first support main body
2120 form the separator driving gear 2122.

[0066] As shownin FIGs. 9a-9b and 11, the gear teeth
of the separator driving gear 2122 and the gear teeth of
the master gear 2121 are arranged side by side along an
axial direction of the first support 212.

[0067] Asshownin FIGs. 6-7, the second support 222
includes a separator limiting table 2223. The separator
limiting table 2223 and the separator driving gear 2122
are respectively located on both sides of the separator
rack 231. The separator limiting table 2223 is in limiting fit
with the separator rack 231, such that the separator rack
231 and the separator driving gear 2122 remain meshed.
Further, the separator rack 231 includes teeth arranged
onits frontand a rack limiting side surface arranged on its
back. The separator limiting table 2223 abuts againstand
limits the rack limiting side surface, so that the separator
rack 231 and the separator driving gear 2122 remain
meshed.

[0068] AsshowninFIGs.6-7,9aand 10, the separator
limiting table 2223 is a sector-shaped table a circle center
of which coincides with the second center 22s and in-
cludes a limiting arc surface, wherein the limiting arc
surface is in line contact with the separator rack 231,
thereby reducing a frictional force therebetween while
ensuring a limiting effect.

[0069] AsshowninFIGs. 1-2,6and 8, the separator 23
further includes a separator backplate 230. The separa-
tor backplate 230 is located on and connected to one side
of the separator rack 231 in a width direction of the
separator rack 231 (a direction in which the teeth of
the separator rack 231 are arranged side by side, is a
length direction of the separator rack 231; an extension
direction of a single tooth of the separator rack 231 is a
width direction of the separator 231, and the length
direction and the width direction are perpendicular to
each other). One ends of the separator rack 231 and
the separator backplate 230 in the length direction of the
separator rack 231 (a direction in which the teeth of the
separator rack 231 are arranged side by side, is the
length direction of the separator rack 231) are respec-
tively connected to the separation portion 232. The se-
parator backplate 230 is conducive to enhance the
strength of the separator rack 231. Further, the separator
23 is formed into an L-shaped structure as a whole. The
separation portion 231 is used as one edge of the L-
shaped structure, and the separator rack 231 and the
separator backplate 230 are used as another edge of the
L-shaped structure.

[0070] As shown in FIGs. 6-8, the separation portion
232 includes a separation plate 2320 and a reinforced
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connecting portion 2321. One ends of the separator rack
231 and the separator backplate 230 in the length direc-
tion of the separator rack 231 are respectively connected
to the reinforced connecting portion 2321. The separator
backplate 230 and the separator rack 231 are located on
one side of the reinforced connecting portion 2321, and
the separation plate 2320 is located on the other side of
the reinforced connecting portion 2321. The thickness of
the reinforced connecting portion 2321 is greater than the
thickness of the separation plate 2320, thereby enhan-
cing the connection strength of the separator rack 231,
the separator backplate 230 and the separation portion
232. Further, two ends of the reinforced connecting por-
tion 2320 in a thickness direction protrude out from both
sides of the separation plate 2320, respectively.

[0071] AsshowninFIGs. 1-3, 6 and 8, the separator23
further includes a separator first sliding rib 233 and a
separator second sliding rib 234 which are respectively
arranged at both ends of the separation portion 232. The
separator first sliding rib 233 and the separator second
sliding rib 234 are respectively used for sliding fit with a
first guide groove h23 and a second guide groove (not
shown) which are fixedly arranged, so as to confine a
moving path of the separator 23 and ensure the reliable fit
among the separator, the first contact structure 21 and
the second contact structure 23. Further, the first guide
groove h23 and the second guide groove are respectively
formed in the housing base and the housing cover of the
switch housing h.

[0072] As shown in FIGs. 1-2, 4 and 5a, the switching
device of the present invention further includes a thermo-
magnetic tripping device. The thermomagnetic tripping
device is used for driving the operating mechanism 1 to
trip when an overload or short-circuit fault occurs in a
circuit where the switching device is installed, so that the
circuit where the switching device is located is broken by
the contact system 2.

[0073] The thermomagnetic tripping device includes a
thermomagnetic tripping mechanism 5. The thermomag-
netic tripping mechanism 5 includes a thermal tripping
structure and a magnetic tripping structure. The thermal
tripping structure is used for driving the operating me-
chanism 1 to trip and open when an overload fault occurs
in the circuit where the circuit breaker is installed. The
magnetic tripping structure is used for driving the operat-
ing mechanism 1 to trip and open when a short-circuit
fault occurs in the circuit where the switching device is
installed. Further, the thermal tripping structure includes
a bimetallic sheet 56, wherein one end of the bimetallic
sheet 56 in a length direction is fixedly connected to the
magnetic tripping structure. In the length direction of the
bimetallic sheet 56, the magnetic tripping structure and
the thermal tripping structure are arranged side by side.
This layout mode is conducive to reducing a mounting
space required by the thermomagnetic tripping mechan-
ism 5, so that the thermomagnetic tripping mechanism 5
can be mounted within a narrow space. The thermal
tripping structure and the magnetic tripping structure
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are of an integrated modular structure, facilitating trans-
portation, installation and disassembly, and improves the
positioning accuracy of various components of the ther-
momagnetic tripping mechanism, such that the thermo-
magnetic tripping mechanism will not change by the
deformation of a housing used for mounting the thermo-
magnetic tripping mechanism, thereby ensuring the ac-
tion performance of the thermomagnetic tripping me-
chanism. Moreover, the thermal tripping structure and
the magnetic tripping structure can also be matched with
the operating mechanism from different directions, facil-
itating structure and layout design, and can also save the
amount of a material used for the bimetallic sheet.
Further, one end of the bimetallic sheet 56 is a bimetallic
sheet fixing end that is fixedly connected to the magnetic
tripping structure, and the other end of the bimetallic
sheet 56 is a bimetallic sheet driving end for outputting
a first tripping driving force outward. The magnetic trip-
ping structure includes a magnetic tripping driving mem-
ber, wherein one end of the magnetic tripping driving
member is a driving member driving end which is used
for outputting a second tripping driving force outward,
and the other end of the magnetic tripping driving mem-
ber is a driving member mounting end. In the length
direction of the bimetallic sheet 56, the bimetallic sheet
driving end, the bimetallic sheet fixing end, the driving
member driving end and the driving member mounting
end are sequentially arranged, which is conducive to
reducing a mounting space required by the thermomag-
netic tripping mechanism 5. Specifically, in the directions
shown in FIGs. 4, 5a and 20, the bimetallic sheet driving
end, the bimetallic sheet fixing end, the driving member
driving end and the driving member mounting end are
arranged sequentially from top to bottom.

[0074] As shown in FIGs. 1-2 and 19, the thermal
tripping device further includes a thermal tripping trans-
mission member 55 and a magnetic tripping transmission
member 54 which are arranged pivotally, respectively.
The magnetic tripping transmission member 54, the
thermal tripping transmission member 55 and the lock
catch structure of the operating mechanism 1 are dis-
tributed at three vertices of a triangle. When an overload
fault occurs in the circuit where the thermomagnetic
tripping mechanism 5 is located, the thermal tripping
structure drives the lock catch structure to rotate through
the thermal tripping transmission member 55 and re-
leases the snap fit with the jump catch 13, so that the
operating mechanism 1 trips. When a short-circuit fault
occurs in the circuit where the thermomagnetic tripping
mechanism 5 is located, the magnetic tripping structure
drives the lock catch structure to rotate through the
magnetic tripping transmission member 55 and releases
the snap fit with the jump catch 13, so that the operating
mechanism 1 trips. The thermal tripping structure is in
driving fit with the lock catch structure through the thermal
tripping transmission member, and the magnetic tripping
structure is in driving fit with the lock catch structure
through the magnetic tripping transmission member,
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which ensures the reliability and stability of a transmis-
sion path of the thermomagnetic tripping mechanism and
the operating mechanism, and is conducive to saving the
space due to a small action space and mounting space
required because the thermal tripping transmission
member and the magnetic tripping transmission member
are arranged pivotally.

[0075] As shown in FIGs. 1-2, 4-5b and 15-17, a first
embodiment of the thermomagnetic tripping mechanism
5 is shown.

[0076] According to the thermomagnetic tripping me-
chanism 5§ in the first embodiment, the magnetic tripping
structure is a clapper-type electromagnetic trip, which
includes a current-carrying conductive plate 33, and a
yoke 51 and an armature 52 which are used coopera-
tively. The current-carrying conductive plate 33 is used
for connecting in series with a circuit to be protected (i.e.,
a circuit to which the switching device of the present
invention is connected). Specifically to the present em-
bodiment, the current-carrying conductive plate 33 and
the contact system 2 are connected in series and are both
connected in series into the circuit where the switching
device is located. The armature 52 is used as a magnetic
tripping driving member, wherein one end of the armature
is rotatably arranged and is an armature pivoting end (the
armature pivoting end is used as the driving member
mounting end), and the other end of the armature swings
and is an armature driving end (the armature driving end
is used as the driving member driving end). The armature
52 swings so as to be attracted with or separated from the
yoke 51. A conductive plate matching section 333 of the
current-carrying conductive plate 33 passes through the
middle of the yoke 51 and is located between the yoke 51
and the armature 52. A plane where the conductive plate
matching section 333 is located is parallel to a rotation
axis of the armature 52, an direction in which the con-
ductive plate matching section 333 inserts between the
yoke 51 and the armature 52 is perpendicular to the
rotation axis of the armature 52, and an extension direc-
tion of the conductive plate matching section 333 is the
same as the direction in which the conductive plate
matching section 333 inserts between the yoke 51 and
the armature 52. The bimetallic sheet fixing end of the
bimetallic sheet 56 is fixedly and electrically connected to
the current-carrying conductive plate 33. When an over-
load or short-circuit fault occurs in the circuit where the
switching device is installed, an overload or short-circuit
current flows through the current-carrying conductive
plate 33, so that the bimetallic sheet 56 is heated and
bent or the yoke 51 is made to attract the armature 52,
thereby driving the operating mechanism 1 to trip and
open. In the thermomagnetic tripping mechanism 5, the
bimetallic sheet fixing end is fixedly connected to the
current-carrying conductive plate 33, the armature 52
is rotatably arranged on the yoke 51, and the yoke 51
is fixedly connected to the current-carrying conductive
plate 33, so that the thermomagnetic tripping mechanism
5 becomes an integrated structure, and the thermomag-
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netic tripping mechanism 5 is regarded as an integral
module, facilitating assembly and disassembly.

[0077] As shown in FIGs. 1-2, the current-carrying
conductive plate 33 is also used as a conductive plate
for serial connection of the contact system 2 and the wire-
incoming terminal 31.

[0078] The above-mentioned layout of the thermal trip-
ping structure and the magnetic tripping structure of the
first embodiment, compared with the traditional mode in
which the bimetallic assembly is placed between the
yoke and the armature of the magnetic tripping structure,
is conducive to reducing the size and specification of the
yoke 51 and reducing the overall thickness (i.e., the
thickness in a direction from the armature 52 to the yoke
51) of the thermomagnetic tripping mechanism 5.
[0079] As shown in FIGs. 1-2, 4-5b and 15, the mag-
netic tripping structure further includes an armature
spring 53. The armature spring 53 is connected to the
armature 52, and exerts an acting force to the armature
52, so that the armature 52 has a rotational tendency to
be separated from the yoke 51. When the armature 52 is
attracted by the yoke 51, the acting force exerted on the
armature 52 by the armature spring 53 needs to be
overcome. Further, the current-carrying conductive plate
33 further includes a conductive plate second intermedi-
ate section 332, wherein one end of the conductive plate
second intermediate section 332 is connected to one end
of the conductive plate matching section 333 away from a
bimetallic assembly in a bending manner, one end of the
armature spring 53 is connected to the armature driving
end of the armature 52, and the other end of the armature
spring 53 is connected to the conductive plate second
intermediate section 332.

[0080] As shown in FIGs. 5a and 15, the thermal trip-
ping structure further includes a bimetallic bracket 58.
The bimetallic bracket 58 includes a vertical bracket
portion 580 and a horizontal bracket portion 581, wherein
one end of the vertical bracket portion 580 is connected to
the bimetallic sheet 56, and the other end of the vertical
bracket portion 580 is connected to the horizontal bracket
portion 581 in a bending manner. The current-carrying
conductive plate 33 further includes a conductive plate
third intermediate section 334 which is connected to the
conductive plate matching section 333 in a bending
manner. The conductive plate third intermediate section
334 is located between the magnetic tripping structure
and the bimetallic bracket 58. The horizontal bracket
portion 581 and the conductive plate third intermediate
section 334 are laminated in parallel and connected
fixedly, thatis, the bimetallic sheet 56 is fixedly connected
to the magnetic tripping structure through the bimetallic
bracket 58. Further, the bimetallic bracket 58 is of an L-
shaped structure, and the vertical bracket portion 580
and the horizontal bracket portion 581 are respectively
used as two side edges of the L-shaped structure.
[0081] AsshowninFIGs. 5aand 15, the current-carry-
ing conductive plate 33 further includes a conductive
plate bimetallic adjusting section 335 opposite to the
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vertical bracket portion 580. The conductive plate bime-
tallic adjusting section 335 is connected to the conductive
plate third intermediate section 334 in a bending manner.
The conductive plate bimetallic adjusting section 335 and
the conductive plate matching section 333 are respec-
tively bent toward both sides of the conductive plate third
intermediate section 334. The conductive plate bimetallic
adjusting section 335 is provided with an adjusting sec-
tion screw hole. The thermal tripping structure further
includes a bimetallic adjusting screw 57. The bimetallic
adjusting screw 57 is in threaded fit with the adjusting
section screw hole. One end of the bimetallic adjusting
screw 57 is used for pressing against the vertical bracket
portion 58 and adjusting the bimetallic sheet 56. Further,
the conductive plate matching section 333, the conduc-
tive plate third intermediate section 334 and the conduc-
tive plate bimetallic adjusting section 335 are sequen-
tially connected with one another in a right-angle bending
manner.

[0082] As shown in FIGs. 1-2 and 5a, the bimetallic
sheet 56 directly drives the linkage rocker 15 of the
operating mechanism 1 to rotate through the thermal
tripping transmission member 55, and the linkage rocker
15 drives the lock catch 14 to rotate and release the snap
fit between the lock catch 14 and the jump catch 13.
[0083] As other embodiments, the thermal tripping
transmission member 55 directly drives the lock catch
14 to rotate and release the snap fit with the jump catch
13. Further, a thermal tripping transmission member
driving arm 552 of the thermal tripping transmission
member 55 directly drives the lock catch second arm
142 of the lock latch 14.

[0084] As shown in FIGs. 1-2 and 5a, the thermal
tripping transmission member 55 includes a thermal
tripping transmission member mounting portion 550, a
thermal tripping transmission member driven arm 551
and a thermal tripping transmission member driving arm
552. The thermal tripping transmission member 55 is
arranged pivotally through the thermal tripping transmis-
sion member mounting portion 550. One end of the
thermal tripping transmission member driven arm 551
is connected to the thermal tripping transmission mem-
ber mounting portion 550, and the other end of the
thermal tripping transmission member driven arm 551
is in driving fit with the bimetallic sheet 56. One end of the
thermal tripping transmission member driving arm 552 is
connected to the thermal tripping transmission member
mounting portion 550, and the other end of the thermal
tripping transmission member driving arm 552 is in driv-
ing fit with the operating mechanism 1 to drive the lock
catch 14 of the operating mechanism 1 to rotate and
release the snap fit with the jump catch 13. The thermal
tripping transmission member driven arm 551 and the
thermal tripping transmission member driving arm 552
are distributed in an circumferential direction of the ther-
mal tripping transmission member mounting portion 550.
Further, a free end of the thermal tripping transmission
member driving arm 552 is in driving fit with the linkage
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rocker 15 of the operating mechanism 1 to drive the
linkage rocker 15 to rotate, and the linkage rocker 15
drives the lock catch 14 to rotate and release the snap fit
with the jump catch 13. Further, an included angle be-
tween the thermal tripping transmission member driven
arm 551 and the thermal tripping transmission member
driving arm 552 is less than or equal to 90°.

[0085] Asshownin FIG. 14, the thermal tripping trans-
mission member mounting portion 550 includes a ther-
mal tripping transmission member mounting hole 5500
formed in the middle thereof. The housing base is pro-
vided with a thermal tripping lever shaft h55. The thermal
tripping transmission member mounting portion 550 is
rotatably sleeved onto the thermal tripping lever shaft h55
through the thermal tripping transmission member
mounting hole 5500.

[0086] Asshownin FIG. 14, the thermal tripping trans-
mission member driven arm 551 includes a transmission
member driven arm connecting portion 5510 and a trans-
mission member driven arm driven portion5511. One end
of the transmission member driven arm connecting por-
tion 5510 is connected to the thermal tripping transmis-
sion member mounting portion 550, and the other end of
the transmission member driven arm connecting portion
5510 is connected to the transmission member driven
arm driven portion 5511. An extension direction of the
transmission member driven arm driven portion 5511 is
parallel to the direction of the rotating shaft of the thermal
tripping transmission member 55 and is perpendicular to
an extension direction of the bimetallic sheet 56 of the
thermomagnetic tripping mechanism 5.

[0087] AsshowninFIGs. 1-2,4-5band 15-16, the yoke
51 includes a yoke main body 510, and a yoke supporting
arm 511 and a yoke limiting arm 512 respectively ar-
ranged at both ends of the yoke main body 510. Two ends
of the armature 52 are respectively the armature pivoting
end and the armature driving end. The armature pivoting
end is rotatably supported on the yoke supporting arm
511 and is in limiting fit with the yoke supporting arm 511
to limit the movement of the armature 52 alongits rotation
axis. The armature driving end is in limiting fit with the
yoke limiting arm 512 to limit the movement of the arma-
ture 52 along its rotation axis. The assembly mode of the
yoke 51 and the armature 52 is simple and reliable. The
yoke 51 forms reliable limit to the armature 52 while
supporting the rotation of the armature 52, so as to
ensure that the armature 52 reliably and stably rotates
at a predetermined position, so that a short-circuit pro-
tection function is reliably achieved.

[0088] AsshowninFIGs. 1-2,4-5band 15-16, the yoke
main body 510 is of a U-shaped structure, and includes a
yoke main body bottom plate 5100 and yoke main body
side plates 5101. Two ends of the yoke main body bottom
plate 5100 and the two yoke main body side plates 5101
are oppositely arranged at intervals, respectively. The
conductive plate matching section 333 passes between
the two yoke main body side plates 5101 and is opposite
to and fixedly connected to the yoke main body bottom
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plate 5100. An edge of each yoke main body side plate
5101 facing the armature 52 is attracted with or separated
from the armature 52. Each of the yoke main body side
plates 5101 is provided with a yoke supporting arm 511
and a yoke limiting arm 512. The yoke supporting arms
511 on the two yoke main body side plates 5101 are
arranged at intervals to face each other, and the yoke
limiting arms 512 on the two yoke main body side plates
5101 are arranged at intervals to face each other. The
armature driving end is rotatably supported on the two
yoke limiting arms 512, and swings between the two yoke
limiting arms 512. Further, both ends of the edge of each
yoke main body side plate 5101 facing the armature 52
are provided with the yoke supporting arm 511 and the
yoke limiting arm 512 separately.

[0089] As otherembodiments, the yoke main body 510
may further include more than two yoke main body side
plates 5101, which are sequentially arranged side by side
at intervals. Of course, the structure of the conductive
plate matching section 333 also needs to be adjusted
accordingly, e.g., an opening for the yoke main body side
plate 5101 located in the middle to pass through is
provided. Each of the yoke main body side plates 5101
may be provided with the yoke supporting arm 511 and
the yoke limiting arm 512, or the outermost two yoke main
body side plates 5101 may each be provided with the
yoke supporting arm 511 and the yoke limiting arm 512.
[0090] AsshowninFIGs. 1-2,4-5band 15-16, the yoke
supporting arm 511 is provided with a yoke supporting
groove 5110. The armature 52 further includes two ar-
mature feet 522 arranged on the armature pivoting end at
intervals to face each other. Two sides of the two arma-
ture feet 522 form supporting shoulders, i.e., two step-
shaped structures formed on both sides of the two ar-
mature bases 522. The two supporting shoulders are
rotatably arranged in the two yoke supporting grooves
5110, respectively. The two armature feet 522 are located
between the two yoke supporting arms 511 and are
respectively in limiting fit with the two yoke supporting
arms 511 to limit the movement of the armature 52 along
its axis direction. Furthermore, an edge of the yoke main
body side plate 5101 facing the armature 52 forms a side
wall of the yoke supporting groove 5110, so that when the
yoke 51 and the armature 52 attract each other, the
armature 52 is closely attached to the yoke main body
side plate 5101.

[0091] As shown in FIGs. 5a-5b and 16, a free end of
each yoke limiting arm 512 is provided with a magnetic
yoke stop, and the two yoke stops protrude between the
two yoke limiting arms 512. The two yoke stops are in
limiting fit with the armature driving end, preventing the
armature driving end from swinging out of a position
between the two yoke limiting arms 512, so as to ensure
that the armature 52 swings within a predetermined
swing angle range with respect to the yoke 52. Further,
the armature driving end includes an armature limiting
plate 5210 and an armature driving finger 5211, wherein
the armature limiting plate 5210 is located between the
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two yoke limiting arms 512 and is in limiting fit with the two
yoke stops, and the armature driving finger 5211 is used
for being in driving fit with the operating mechanism 1.
[0092] As shown in FIGs. 1-2, 4-5b and 15-16, the
armature 52 further includes an armature main plate
520. The armature main plate 520 is located between
the armature supporting arm 511 and the armature limit-
ing arm 512 and is matched with the yoke main body side
plate 5101. One end of the armature main plate 520 is
connected to the armature bottom feet 522, and the other
end of the armature main plate 520 is connected to the
armature limiting plate 5210.

[0093] As shown in FIGs. 1-2 and 4, the armature 52
directly drives the lock catch 14 to rotate through the
magnetic tripping transmission member 54, so that the
lock catch 14 releases the snap fit with the jump catch 13,
and the operating mechanism 1 trips.

[0094] As shown in FIGs. 1-2 and 5a, the rotation
centerlines of the magnetic tripping transmission mem-
ber 54, the thermal tripping transmission member 55 and
the armature 52 are arranged in parallel.

[0095] As shown in FIGs. 1-2, 15 and 17, the current-
carrying conductive plate 33 further includes a conduc-
tive plate supporting arm 336. The conductive plate
supporting arm 336 is connected to the conductive plate
bimetallic adjusting section 335 in abending manner. The
magnetic tripping transmission member 54 is arranged
pivotally on the conductive plate supporting arm 336.
Further, a plane where the conductive plate supporting
arm 336 is located is perpendicular to a plane where the
conductive plate bimetallic adjusting section 335 is lo-
cated. Further, a rotation axis of the magnetic tripping
transmission member 54 is parallel to a rotation axis of
the armature 52.

[0096] As shown in FIGs. 1-2 and 4, the magnetic
tripping transmission member 54 includes a magnetic
tripping transmission member first arm 541 and a mag-
netic tripping transmission member second arm 542.
One end of the magnetic tripping transmission member
first arm 541 is in transmission fit with the armature 52,
and the other end of the magnetic tripping transmission
member first arm 541 is connected to the magnetic trip-
ping transmission member second arm 542 in a bending
manner. The other end of the magnetic tripping transmis-
sion member second arm 542 is in transmission fit with
the lock catch first arm 141 of the lock catch 14. The
magnetic tripping transmission member 54 is arranged
pivotally through a junction between the magnetic trip-
ping transmission member firstarm 541 and the magnetic
tripping transmission member second arm 542. Further,
the magnetic tripping transmission member 54 further
includes a magnetic tripping transmission member re-
inforcing rib 543. Two ends of the magnetic tripping
transmission member reinforcing rib 543 are respectively
connected to the magnetic tripping transmission member
first arm 541 and the magnetic tripping transmission
member second arm 542. The magnetic tripping trans-
mission member reinforcing rib 543 improves the struc-
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tural strength of the magnetic tripping transmission mem-
ber 54 so that it can withstand the impact from the
armature 52. An included angle between the magnetic
tripping transmission member first arm 541 and the mag-
netic tripping transmission member second arm 542 is
less than or equal to 90°. Further, the magnetic tripping
transmission member reinforcing rib 543 is an arc-
shaped rib, a circle center of which coincides with the
rotation center of the magnetic tripping transmission
member 54.

[0097] The thermomagnetic tripping mechanism of the
present invention also achieves the following technical
effects: the thermal tripping structure and the magnetic
tripping structure are respectively in driving fit with the
linkage rocker 15 and the lock catch 14 through the
thermal tripping transmission member 55 and the mag-
netic tripping transmission member 54, which increases
a clearance between transmission paths of the linkage
rocker and the lock catch, avoids the linkage rocker and
the lock catch from interfering with each other, and facil-
itates the layout and structural design.

[0098] AsshowninFIGs. 19-20,asecond embodiment
of the thermomagnetic tripping mechanism 5 is shown:
in the thermomagnetic tripping mechanism 5 of the sec-
ond embodiment, the magnetic tripping structure is a
direct-acting electromagnetic trip and includes a coil
winding 590, a coil skeleton 591, a yoke 592, an ejector
rod 593, a fixed iron core and a moving iron core, wherein
the coil winding 590 is sleeved onto the coil skeleton 591;
the yoke 592 is connected to the coil skeleton 590 and
arranged around the coil winding 590; the ejector rod 593
is used as a magnetic tripping driving member, and an
axial direction of the ejector rod 593 is the same as a
length direction of the bimetallic sheet 56; one end of the
ejector rod 593 protrudes out of the coil skeleton 590 as
the driving member driving end, and the other end of the
ejectorrod 593 is slidably inserted in the middle of the coil
skeleton 590 as the driving member mounting end; the
fixed iron core and the moving iron core are respectively
arranged in the middle of the coil skeleton 590, and the
ejector rod 593 is fixedly connected to the moving iron
core; the bimetallic sheet mounting end of the bimetallic
sheet 56 is fixedly connected to the yoke 592; and the
bimetallic sheet 56 is electrically connected to the coil
winding 590. Further, a moving direction of the ejector rod
593 is perpendicular to the direction of the rotating shaft
of the magnetic tripping transmission member 54, and is
the same as an axial direction of the ejector rod 593.
[0099] One end of the coil winding 590 is electrically
connected to the wire-incoming conductive plate 36, and
the other end of the coil winding 590 is electrically con-
nected to the bimetallic bracket 58; and the wire-incom-
ing conductive plate 36 is also matched with the wire-
incoming terminal 31.

[0100] The yoke 592 is of a U-shaped structure, which
includes a yoke bottom plate and yoke side plates,
wherein the two yoke side plates are respectively con-
nected to both ends of the yoke bottom plate in a bending
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manner and are fixedly connected to both ends of the coil
skeleton 591 respectively. Further, the yoke bottom plate
and two terminals of the coil winding 590 are respectively
located on two radial sides of the coil skeleton 590.
Further, the two terminals of the coil winding 590 extend
to both sides of two axial ends of the coil skeleton 590,
respectively.

[0101] The bimetallic bracket 58 is fixedly connected to
the yoke 592, wherein one end of the bimetallic sheet 56
is fixedly and electrically connected to the bimetallic
bracket 58, and the other end of the bimetallic sheet
56 is in transmission fit with the thermal tripping transmis-
sionmember 55. Further, the bimetallic bracket 58 is of an
L-shaped structure as a whole, and includes a horizontal
bracket portion 580 and a vertical bracket portion 581,
wherein one end of the horizontal bracket portion 580 is
fixedly connected to one end of the yoke 592, the other
end of the horizontal bracket portion 580 is connected to
one end of the vertical bracket portion 581 in a bending
manner, and the other end of the vertical bracket portion
581 is fixedly and electrically connected to one end of the
bimetallic sheet 56. Further, the horizontal bracket por-
tion 580 is fixedly connected to the yoke side plate of the
yoke 592 close to the thermal tripping structure.

[0102] In order to be suitable for the direct-acting elec-
tromagnetic trip, as shown in FIGs. 19-20, the magnetic
tripping transmission member 54 needs to be improved
as follows: the magnetic tripping transmission member
54 includes a magnetic tripping transmission member
firstarm 541 and a magnetic tripping transmission mem-
ber second arm 542, wherein one end of the magnetic
tripping transmission member firstarm 541 is in transmis-
sion connection with the ejector rod 593 of the magnetic
tripping structure, and the other end of the magnetic
tripping transmission member first arm 541 is connected
to one end of the magnetic tripping transmission member
second arm 542 in a bending manner; and the other end
of the magnetic tripping transmission member second
arm 542 is in transmission fit with the lock catch 14 of the
operating mechanism 1, so as to drive the lock catch 14 to
rotate and release the snap fit with the jump catch 13.
Further, the magnetic tripping transmission member first
arm 541 and the magnetic tripping transmission member
second arm 542 are of a V-shaped structure as a whole.
[0103] Further, an included angle between the mag-
netic tripping transmission member first arm 541 and the
magnetic tripping transmission member second arm 542
is an obtuse angle.

[0104] Further, the magnetic tripping transmission
member 54 further includes a magnetic tripping trans-
mission member mounting portion 540. The magnetic
tripping transmission member 54 is arranged pivotally
through the magnetic tripping transmission member
mounting portion 540. Further, the magnetic trip trans-
mission member mounting portion 540 is arranged atone
end of the magnetic tripping transmission member first
arm 541 which is connected to the magnetic tripping
transmission member second arm 542.
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[0105] Further, the magnetic tripping transmission
member 54 is of an integral structure, preferably formed
by cutting and bending a metal plate.

[0106] AsshowninFIGs.4and 9a, amatching process
ofthefirst supportbearing portion 2125 of the first support
212 and the magnetic tripping transmission member 54 is
as follows: as the magnetic tripping structure acts, the
lock catch 14 is first driven to rotate and release the snap
fit with the jump catch 13, and then drives the first support
212 through the first support bearing portion 2125 to
rotate, so that the first support 212 rotates in a breaking
direction. Further, as the magnetic tripping structure acts,
the armature 52 drives the magnetic tripping transmis-
sion member 541 to rotate through the magnetic tripping
transmission member first arm 541, and the magnetic
tripping transmission member 54 hits the lock catch
second arm 142 of the lock catch 14 through the magnetic
tripping transmission member second arm 542 such that
the lock catch 14 rotates and disengage from the jump
catch 13; and then the magnetic tripping transmission
member second arm 542 hits the first support bearing
portion 2125, so that the first support 212 rotates in the
breaking direction to accelerate a breaking speed of the
contact system 2.

[0107] As other embodiments, the lock catch 14 is hit
by the magnetic tripping transmission member 54 to
rotate, such that the lock catch 14 release the snap fit
with the jump catch 13, and the lock catch 14 further
rotates and hits the first support bearing portion 2125 of
the first support 212, such that the first support bearing
portion 2125 rotates in the breaking direction.

[0108] AsshowninFIGs.15and 17, the current-carry-
ing conductive plate 33 further includes a conductive
plate first intermediate section 331 and a conductive
plate wiring section 330. The conductive plate wiring
section 330, the conductive plate first intermediate sec-
tion 331, the conductive plate second intermediate sec-
tion 332, the conductive plate matching section 333, the
conductive plate third intermediate section 334 and the
conductive plate bimetallic adjusting section 335 are
connected end to end in sequence. The conductive plate
first intermediate section 331, the conductive plate sec-
ond intermediate section 332, the conductive plate
matching section 333 and the conductive plate third
intermediate section 334 define a box-shaped structure.
The conductive plate wiring section 330 is bent to one
side away from the conductive plate matching section
333 with respect to the conductive plate firstintermediate
section 331. The conductive plate bimetallic adjusting
section 335 is bent to one side away from the conductive
plate second intermediate section 332 with respect to the
conductive plate third intermediate section 334. Further,
the conductive plate supporting arm 336 is connected to
the conductive plate bimetallic adjusting section 335in a
bending manner and is located on the same side of the
conductive plate bimetallic adjusting section 335 to-
gether with the conductive plate second intermediate
section 334.
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[0109] As shown in FIGs. 1-2 and 19, the switching
device further includes a wire-outgoing conductive plate
34, which is used for connecting the wire-outgoing term-
inal 32 in series with the contact system 2.

[0110] As shown in FIGs. 1-2 and 19, the switching
device further includes an arc-striking plate 35, wherein
one end of the arc-striking plate 35 is electrically con-
nected to the wire-outgoing conductive plate 34, and the
other end of the arc-striking plate 35 extends to one side
of the arc-extinguishing chamber 4.

[0111] As shown in FIGs. 1-2 and 19, the switching
device of the present invention is a circuit breaker, and
adopts the following layout mode:

the operating mechanism 1, the contact system 2, the
wire-incoming terminal 31, the wire-outgoing terminal 32
and the arc-extinguishing chamber 4 are all arranged in a
circuit breaker housing (i.e., the switch housing h); the
operating member 11 of the operating mechanism 1, the
contact system 2 and the arc-extinguishing chamber 4
are sequentially arranged in a height direction of the
circuit breaker; the wire-incoming terminal 31 and the
wire-outgoing terminal 32 are located at both ends of the
circuit breaker in the length direction of the circuit break-
er; the contact system 2 and the arc-extinguishing cham-
ber 4 are located between the wire-incoming terminal 31
and the wire-outgoing terminal 32 in the length direction
of circuit breaker, and the first contact structure 21 and
the second contact structure 22 of the contact system 2
are arranged in symmetrical and synchronous rotation in
the length direction of the circuit breaker; and the arc inlet
ofthe arc-extinguishing chamber 4 is positioned opposite
to the breaking interval formed by the separation of the
first contact structure 21 from the second contact struc-
ture 22 and is oriented towards the operating member 11.
The above-mentioned layout mode of the circuit breaker
isreasonable and compactinlayoutand provides alarger
assembly space for the arc-extinguishing chamber 4 of
larger specification to be mounted, thereby being con-
ducive to improving the arc-extinguishing performance
and breaking performance of the circuit breaker. More-
over, the first contact structure 21 and the second contact
structure 22 are arranged in symmetrical and synchro-
nous rotation, which not only can double the breaking
speed of the contact system 2 but also doubles an open-
ing distance, and thus is conducive to improving the
breaking performance and current-carrying capacity of
the short circuit. Specifically, as shown in FIGs. 1-2 and
19, a left-right direction in FIGs. 1-2 and 19 (i.e., a direc-
tion from the wire-incoming terminal 31 to the wire-out-
going terminal 32) is the length direction of the circuit
breaker, an up-down direction in FIGs. 1-2 (i.e., the
direction from the operating member 11 to the arc-extin-
guishing chamber 4) is the height direction of the circuit
breaker, and an inside and outside direction of a paper
surfacein FIGs. 1-2is the thickness direction of the circuit
breaker.

[0112] As shown in FIGs. 1-2 and 19, the rotation
centers of the operating member 11, the first contact
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structure 21 and the second contact structure 22 are
located at three vertices of a triangle.

[0113] Further, as shown in FIGs. 1-2 and 19, the
above triangle is an acute triangle.

[0114] AsshowninFIGs. 1-2and 19, the wire-incoming
terminal 31, the first contact structure 21, the second
contact structure 22 and the wire-outgoing terminal 32
are sequentially arranged side by side in the length
direction of the circuit breaker.

[0115] AsshowninFIGs. 1-2 and 19, the lock catch 14
of the operating mechanism 1, the first support 212 of the
contact system 2 and the linkage rocker 15 of the oper-
ating mechanism 1 are sequentially stacked in the thick-
ness direction of the circuit breaker. Thatis, the lock catch
14 and the linkage rocker 15 are located on both sides of
thefirst support 212 in the thickness direction of the circuit
breaker. The lock catch 14 and the linkage rocker 15
cooperate to provide more selection space for matching
sites between the operating mechanism 1 and the ther-
momagnetic tripping mechanism 5, facilitating layout and
structural design.

[0116] As shown in FIGs. 1-2 and 19, in the length
direction of the circuit breaker, the contact system 2
and the arc-extinguishing chamber 4 are located on
one side of the thermomagnetic tripping mechanism 5,
and the wire-incoming terminal 31 is located on the other
side of the thermomagnetic tripping mechanism 5.
[0117] As shown in FIGs. 1-2 and 19, the thermal
tripping structure and the magnetic tripping structure of
the thermomagnetic tripping mechanism 5 are arranged
side by side in the height direction of the circuit breaker.
Further, in the length direction of the circuit breaker, the
thermal tripping structure and the contact system 2 are
arranged side by side, and the magnetic tripping struc-
ture and the arc-extinguishing chamber 4 are arranged
side by side.

[0118] Asotherembodiments, in the length direction of
the circuit breaker, the contact system 2 and the arc-
extinguishing chamber 4 are located on one side of the
thermomagnetic tripping mechanism 5, and the wire-out-
going terminal 32 is located on the other side of the
thermomagnetic tripping mechanism 5.

[0119] As other embodiments, the thermomagnetic
tripping mechanism 5 is located between the contact
system 2 and the wire-incoming terminal 31 or between
the contact system 2 and the wire-outgoing terminal 32 in
the length direction of the circuit breaker.

[0120] As other embodiments, the thermomagnetic
tripping mechanism 5 is located between the arc-extin-
guishing chamber 4 and the wire-incoming terminal 31 or
between the arc-extinguishing chamber 4 and the wire-
outgoing terminal 32 in the length direction of the circuit
breaker.

[0121] As other embodiments, the thermal tripping
structure and the magnetic tripping structure of the ther-
momagnetic tripping mechanism 5 are separately lo-
cated on both sides of the contact system 2 or on both
sides of the arc-extinguishing chamber 4 in the length
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direction of the circuit breaker.

[0122] As shown in FIGs. 1-2 and 19, the thermal
tripping transmission member 55 of the thermomagnetic
tripping mechanism 5 is located between the operating
mechanism 1 and the bimetallic assembly. Further, the
thermal tripping transmission member 55 is located be-
tween the linkage rocker 15 of the operating mechanism
1 and the bimetallic sheet 56 of the bimetallic assembly in
the length direction of the circuit breaker.

[0123] As shown in FIGs. 1-2, the magnetic tripping
structure is a clapper-type electromagnetic trip, wherein
the magnetic tripping transmission member 54 of the
thermomagnetic tripping mechanism 5 is located be-
tween the operating mechanism 1 and the armature
52. Further, the magnetic tripping transmission member
54 is located between the lock catch 14 of the operating
mechanism 1 and the armature 52 in the length direction
of the circuit breaker. Further, the magnetic tripping
transmission member 54 is located below the thermal
tripping transmission member 55 in the height direction of
the circuit breaker.

[0124] As other embodiments, the magnetic tripping
structure is a direct-acting electromagnetic trip, wherein
the magnetic tripping transmission member 54 is located
between the operating mechanism 1 and the ejector rod
593 of the direct-acting electromagnetic trip.

[0125] As shown in FIGs. 1-2 and 19, the rotation
centers of the lock catch 14, the magnetic tripping trans-
mission member 54 and the thermal tripping transmis-
sion member 55 are located at three vertices of a triangle.
[0126] Further, as shown in FIGs. 1-2, when the mag-
netic tripping structure is a clapper-type electromagnetic
trip, the triangle is an acute triangle.

[0127] Further, as shown in FIG. 19, when the mag-
netic tripping structure is a direct-acting electromagnetic
trip, the triangle is an obtuse triangle, and a vertex angle
corresponding to the lock catch 14 is an obtuse angle.
[0128] AsshowninFIGs. 1-2 and 19, the separator 23
of the contact system 2 is located between the first
contact structure 21 and the second contact structure
22 in the length direction of the circuit breaker.

[0129] As shown in FIGs. 1-2 and 19, the arc-extin-
guishing chamber 40 includes a plurality of arc-extin-
guishing grids 40 which are sequentially arranged side
by side at intervals in the length direction of the circuit
breaker.

[0130] As shown in FIGs. 1-2 and 19, the arc-striking
plate 35 and the yoke 51/592 of the magnetic tripping
structure (as shown in FIGs. 1-2, the magnetic tripping
structure is a clapper-type electromagnetic trip, which
includes a yoke 51; as shown in FIG. 19, the magnetic
tripping structure is a direct-acting electromagnetic trip,
which includes a yoke 592) are respectively located on
both sides of the arc-extinguishing chamber 4 in the
length direction of the circuit breaker, which is conducive
to improving a speed at which the arc enters the arc-
extinguishing chamber 4, and improving the arc-extin-
guishing efficiency. Moreover, the yoke 51/592 is used as
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the arc-striking structure on one side of the arc-extin-
guishing chamber 40, which is conducive to simplifying
an internal structure of the circuit breaker and reducing
the number of parts.

[0131] AsshowninFIGs. 1-2 and 19, the circuit break-
er is a small circuit breaker. A circuit breaker housing of
this small circuit breaker is a convex structure. The
operating member 11 of the operating mechanism 1 is
arranged at the upper part of the convex structure. The
arc-extinguishing chamber 4 is arranged at the lower part
of the convex structure, so the arc-extinguishing cham-
ber 4 obtains a larger mounting space, and the circuit
breaker can apply an arc-extinguishing chamber 4 of
larger specification to improve the arc-extinguishing ca-
pacity. The wire-incoming terminal 31 and the wire-out-
going terminal 32 are located at both ends of the lower
part of the convex structure, and the contact system 2 is
located at ajunction between the upper and lower parts of
the convex structure. Further, the thermal tripping trans-
mission member 55 of the thermomagnetic tripping me-
chanism 5 is located at the upper part of the convex
structure. The thermal tripping structure of the thermo-
magnetic tripping mechanism 5 extends from the lower
part to the upper part of the convex structure. The oper-
atingmember 11, the thermal tripping transmission mem-
ber 55 and the upper end of the thermal tripping structure
are arranged side by side in the length direction of the
circuit breaker. The magnetic tripping transmission mem-
ber 54 and the magnetic tripping structure are located at
the lower part of the convex structure. The magnetic
tripping transmission member 54 is located between
the contact system 2 and the wire-incoming terminal
31 in the length direction of the circuit breaker. The
magnetic tripping structure is located between the arc-
extinguishing chamber 4 and the wire-incoming terminal
31 in the length direction of the circuit breaker. Further,
the upper and lower parts of the convex structure refer to
an upper square space and a lower square space of the
convex structure.

[0132] The presentinvention further discloses a circuit
breaker device, which includes two or more circuit break-
ers used side by side, wherein lock catch structures of
every two adjacent circuit breakers are in transmission
connection with each other and arranged in linkage.
Further, in the adjacent circuit breakers, the lock catch
14 of one lock catch structure and the linkage rocker 15 of
the other lock catch structure are in transmission con-
nection with each other and arranged in linkage. For
example, the lock catch first arm 141 of the lock catch
14 is in transmission connection with the rocker second
arm 152 of the corresponding linkage rocker 15 through a
linkage shaft 14-15.

[0133] As shown in FIGs. 18, 21 and 22, a second
implementation mode in which the operating mechanism
1 is in driving connection with the contact system 2 is
shown. The operating mechanism 1 is in driving connec-
tion with the contact system 2 in the second embodiment.
Compared with the first embodiment, the second embo-
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diment of the contact system 2 further includes a slider 16
which is arranged slidably, a first sub-link 17-21 and a
second sub-link 17-22, wherein two ends of the first sub-
link 17-21 are hinged with the slider 16 and the first
contact structure 21 respectively, and two ends of the
second sub-link 17-22 are hinged with the slider 16 and
the second contact structure 22 respectively; the operat-
ing mechanism 1 drives the slider 16 to slide; and the
slider 16 drives the first contact structure 21 and the
second contact structure 22 to rotate synchronously to-
ward each other or rotate synchronously away from each
other through the first sub-link 17-21 and the second sub-
link 17-22 respectively. Further, the slider 16 is arranged
in a linear sliding manner. Of course, the operating me-
chanism 1 may also be not connected to the slider 16, but
is connected to any one of the first contact structure 21
and the second contact structure 22. The operating me-
chanism 1 drives the first contact structure 21 or the
second contact structure 22 to rotate, and meanwhile
the first contact structure 21 or the second contact struc-
ture 22 drives the second contact structure 22 or the first
contact structure 21 to rotate through the cooperation of
the first sub-link 17-21, the slider 16 and the second sub-
link 17-22, so as to realize the synchronous rotation
toward each other or away from each other of the first
contact structure 21 and the second contact structure 22.
At this moment, the slider 16, the first sub-link 17-21 and
the second sub-link 17-22 become an intermediate trans-
mission structure that realizes the linkage of the first
contact structure 21 and the second contact structure
22. That is, the first contact structure 21 and the second
contact structure 22 are in transmission connection in-
directly via the intermediate transmission structure
formed by the slider 16, the first sub-link 17-21 and the
second sub-link 17-22. The slider 16 drives the first
contact structure 21 and the second contact structure
22 respectively through the first sub-link 17-21 and the
second sub-link 17-22, so that the first contact structure
21 and the second contact structure 22 rotate synchro-
nously toward each other or away from each other,
achieving stable and reliable transmission. However,
compared with the existing double-contact structure that
adopts one moving contact and one static contact, an
opening distance has been doubled, and the breaking
performance of the circuit breaker has been significantly
improved. Further, the first reset spring exerts an acting
force to the first support 212, such that the first contact
structure 21 rotates to its breaking position, and mean-
while the first contact structure 21 drives the second
contact structure 22 to rotate to its breaking position
through the first sub-link 17-21, the slider 16 and the
second sub-link 17-22; and/or, the second reset spring
223 exerts an acting force to the second support 222,
such that the second contact structure 22 rotate to its
breaking position, and meanwhile the second contact
structure 22 drives the first contact structure 21 to rotate
to its breaking position through the second sub-link
17-22, the slider 16 and the first sub-link 17-21.
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[0134] Asshownin FIGs. 18,21 and 22, the slider 16,
the first sub-link 17-21 and the second sub-link 17-22 are
all located between the first contact structure 21 and the
second contact structure 22, and the first sub-link 17-21
and the second sub-link 17-22 are arranged in a V-shape.
One end of the first contact structure 21 and one end of
the second contact structure 22 are respectively ar-
ranged pivotally around the first center 21s and the
second center 22s, and the other end of the first contact
structure 21 and the other end of the second contact
structure 22 are closed or broken (that is, the first contact
point 2110 of the first contact structure 21 and the second
contact point 2210 of the second contact structure 22
cooperate with each other to be closed or broken). One
end of the first sub-link 17-21 is hinged with the slider 16,
and the other end of the first sub-link 17-21 is hinged with
the first contact structure 21. One end of the second sub-
link 17-22 is hinged with the slider 16, and the other end of
the second sub-link 17-22 is hinged with the second
contact structure 22. Further, one end of the first sub-link
17-21is hinged with the slider 16, and the other end of the
first sub-link 17-21 is hinged with the middle part of the
first contact structure 21, wherein the middle part of the
first contact structure 21 preferably refers to a part of the
first contact structure 21 that is located between the first
center 21s and the first contact point 2110 of the second
contact structure 21. One end of the second sub-link
17-22 is hinged with the slider 16, and the other end of
the second sub-link 17-22 is hinged with the middle part
of the second contact structure 22, wherein the middle
part of the second contact structure 22 preferably refers
to a part of the second contact structure 22 that is located
between the second center 22s and the second contact
point 2210 of the second contact structure 22. Further,
the first sub-link 17-21 and the second sub-link 17-22 are
symmetrically arranged, and are of structures symme-
trical with each other.

[0135] As shown in FIGs. 18, 21 and 22, the first sub-
link 17-21 and the second sub-link 17-22 are hinged with
the slider 16 around a third center 17s, that is, one end of
the first sub-link 17-21 and one end of the second sub-link
17-22 are coaxially and rotatably arranged on the slider
16. The first sub-link 17-21 is hinged with the first contact
structure 21 around a third sub-center 17-3s. The second
sub-link 17-22 is hinged with the second contact structure
22 around a fourth sub-center 17-4s. Further, the third
center 17s, the first center 21s and the second center 22s
are respectively located at three vertices of an isosceles
triangle. The first center 21s and the second center 22s
are respectively located at vertices corresponding to two
base angles of the isosceles triangle.

[0136] As other embodiments, the middle part of the
first contact structure 21 and the middle part of the
second contact structure 22 are respectively arranged
pivotally around the first center 21s and the second
center 22s, one end of the first contact structure 21 is
hinged with the first sub-link 17-21, one end of the second
contact structure 22 is hinged with the second sub-link
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17-22, and the other end of the first contact structure 21
and the other end of the second contact structure 22 are
closed or broken.

[0137] Further, as shown in FIGs. 18, 21 and 22, the
first sub-link 17-21 and the second sub-link 17-22 are
hinged with the first support 212 and the second support
222, respectively. That is, one end of the first sub-link
17-21is hinged with the slider 16, and the other end of the
first sub-link 17-21 is hinged with the first support 212;
and one end of the second sub-link 17-22 is hinged with
the slider 16, and the other end of the second sub-link
17-22 is hinged with the second support 222, which is
conducive to improving the insulativity.

[0138] As shown in FIG. 22, a first connection mode
between the operating mechanism 1 and the contact
system 2 in the second embodiment is as follows: the
operating mechanism 1 includes an operating member
11,amainlinkrod 12, ajump catch 13 and alock catch 14,
wherein the jump catch 13 and the lock catch 14 are
respectively arranged pivotally on the first contact struc-
ture 21 or the second contact structure 22 and snap fit
with each other, and two ends of the main link rod 12 are
hinged with the operating member 11 and the jump catch
13 respectively. Further, the jump catch 13 and the lock
catch 14 are arranged pivotally on the first support 212,
respectively. A working principle of the operating me-
chanism 1 is the same as the prior art, and will not be
described herein.

[0139] As other embodiments, the jump catch 13 and
the lock catch 14 are arranged pivotally on the second
support 222, respectively.

[0140] As shown in FIG. 22, the slider 16 and the
separator 23 are connected and move synchronously.
Further, the slider 16 and the separator 23 are of an
integrated structure, which is conducive to reducing
the number of parts of the circuit breaker and improving
the mounting efficiency and working stability.

[0141] As shown in FIG. 22, the slider 16 is slidably
arranged on the circuit breaker housing. The first contact
structure 21 and the second contact structure 22 are
arranged pivotally on the circuit breaker housing (speci-
fically, the first support 212 is arranged pivotally on the
circuit breaker housing through its first support shaft
2124, and the second support 222 is arranged pivotally
on the circuit breaker housing through its second support
shaft 2222), respectively.

[0142] AsshowninFIG.23,asecond connection mode
ofthe operating mechanism 1 and the contact system 2in
the second embodiment is as follows: the operating
mechanism 1 includes an operating member 11, a main
link rod 12, a jump catch 13, a lock catch 14, a supporting
member 18 and a supporting member link 17-23, wherein
the operating member 11 and the supporting member 18
are arranged pivotally, respectively; the jump catch 13
and the lock catch 14 are arranged pivotally on the
supporting member 18, respectively; two ends of the
main link rod 12 are hinged with the operating member
11 and the jump catch 13, respectively; and two ends of
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the supporting member link 17-23 are hinged with the
supporting member 18 and the slider 16, respectively.
Further, the supporting member link 17-23 is hinged with
the slider 16 around a link-slider center.

[0143] Further, the first sub-link 17-21 is hinged with
the slider 16 around a first sub-center 17-1s, the second
sub-link 17-22 is hinged with the slider 16 around a
second sub-center 17-2s, and the first sub-center
17-1s and the second sub-center 17-2s are arranged
at intervals in parallel. Further, the link-slider center,
the first sub-center 17-1s and the second sub-center
17-2s are located at three vertices of a triangle. Further,
the above triangle is an isosceles triangle, and the first
sub-center 17-1s and the second sub-center 17-2s are
located at vertices corresponding to two base angles of
the isosceles triangle, respectively. Of course, according
to actual needs, the first sub-link 17-21 and the second
sub-link 17-22 are hinged with the slider 16 around the
same center.

[0144] As shown in FIG. 24, a third connection mode
between the operating mechanism 1 and the contact
system 2 in the second embodiment is as follows: the
third connection mode is different from the second con-
nection mode in a connection structure of the operating
mechanism 1 and the contact system 2, specifically: one
end of the supporting member link 17-23 is hinged with
the supporting member 18, and the other end of the
supporting member link 17-23 is hinged with the first
contact structure 21 or the second contact structure 22.
[0145] Further, the supporting member link 17-23 is
hinged with the first support 212 of the first contact
structure 21. Of course, according to actual needs, the
supporting member link 17-23 can be changed to be
hinged with the second support 222 of the second contact
structure 22.

[0146] AsshowninFIGs. 25-26, a third embodiment of
the contact system 2 is shown.

[0147] The middle part of the first contact structure 21
and the middle part of the second contact structure 22 are
both arranged pivotally around a contact mechanism
center 2s, that is, arranged coaxially and rotatably.
One end of the first sub-link 17-21 is hinged with the
slider 16, and the other end of the first sub-link 17-21 is
hinged with one end of the first contact structure 21
around a third sub-center 17-3s. One end of the second
sub-link 17-22 is hinged with the slider 16, and the other
end of the second sub-link 17-22 is hinged with one end of
the second contact structure 22 around a fourth sub-
center 17-4s. The slider 16, the third sub-center 17-3s,
the contact mechanism center 2s and the fourth sub-
center 17-4s are located at four vertices of a quadrilateral,
respectively.

[0148] Further, the operating mechanism 1includes an
operatingmember 11, amain linkrod 12, ajump catch 13,
a lock catch 14, a supporting member 18 and a support-
ing member link 17-23, wherein the operating member 11
and the supporting member 18 are arranged pivotally,
respectively; the jump catch 13 and the lock catch 14 are
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arranged pivotally on the supporting member 18, respec-
tively; two ends of the main link rod 12 are hinged with the
operating member 11 and the jump catch 13, respec-
tively; and the supporting member 18 is in transmission
connection with the slider 16. Further, the first sub-link
17-21 and the second sub-link 17-22 are hinged with the
supporting member 18 around a fifth center 19s through a
link hinging shaft. That s, the first sub-link 17-21 and the
second sub-link 17-22 are both hinged with the support-
ing member 18 through the link hinging shaft, and an axis
of the link hinging shaft coincides with the fifth center 19s;
and the link hinging shaft is used as the slider 16.
[0149] It should be explained that, in the description of
the present invention, the terms such as "up"”, "down",
"left", "right", "inner" and "outer" indicating the directional
or positional relations on the basis of the directional or
positional relations shown in the drawings are only used
for conveniently describing the present invention and
simplifying the description, not indicate or imply that
the referred devices or elements must have a specific
orientation and be configured and operated in a specific
direction; therefore, they cannot be construed as a limita-
tion on the present invention.

[0150] We have made further detailed description of
the present invention mentioned above in combination
with specific preferred embodiments, butitis not deemed
that the specific embodiments of the present invention is
only limited to these descriptions. A person skilled in the
art can also, without departing from the concept of the
present invention, make several simple deductions or
substitutions, which all be deemed to fall within the pro-
tection scope of the present invention.

Claims

1. Acircuit breaker, comprising a circuit breaker hous-
ing, and an operating mechanism (1), a contact
system (2), a wire-incoming terminal (31), a wire-
outgoing terminal (32), an arc-extinguishing cham-
ber (4) and a thermomagnetic tripping mechanism
(5) which are separately arranged in the circuit
breaker housing; wherein the contact system (2)
comprises a first contact structure (21) and a second
contact structure (22) that are arranged in synchro-
nous rotation;

in a height direction of the circuit breaker, an
operating member (11) of the operating me-
chanism (1), the contact system (2) and the
arc-extinguishing chamber (4) are arranged in
sequence; and

in a length direction of the circuit breaker, the
wire-incoming terminal (31) and the wire-out-
going terminal (32) are located at both ends of
the circuit breaker, the contact system (2) and
the arc-extinguishing chamber (4) are located
between the wire-incoming terminal (31) and the
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wire-outgoing terminal (32), the contact system
(2) and the arc-extinguishing chamber (4) are
located on one side of the thermomagnetic trip-
ping mechanism (5), the wire-incoming terminal
(31) or the wire-outgoing terminal (32) is located
on another side of the thermomagnetic tripping
mechanism (5), and the first contact structure
(21) and the second contact structure (22) are
arranged side by side.

The circuit breaker according to claim 1, wherein the
wire-incoming terminal (31), the first contact struc-
ture (21), the second contact structure (22) and the
wire-outgoing terminal (32) are sequentially ar-
ranged side by side in the length direction of the
circuit breaker; an arc inlet of the arc-extinguishing
chamber (4) is positioned opposite to a breaking
interval formed by a disconnection of the first contact
structure (21) and the second contact structure (22)
and is oriented towards the operating member (11);
and

the arc-extinguishing chamber (4) comprises a plur-
ality of arc-extinguishing grids (40), which are se-
quentially arranged at intervals side by side in the
length direction of the circuit breaker; and rotation
centers of the operating member (11), first contact
structure (21) and second contact structure (22) are
separately located at three vertices of an acute tri-
angle.

The circuit breaker according to claim 1, wherein the
operating mechanism (1) further comprises a main
link rod (12), a jump catch (13) and a lock catch (14);
the first contact structure (21) comprises a first sup-
port (212) and a first contact (211); the first support
(212) is arranged pivotally in the circuit breaker
housing; the first contact (211) is arranged on the
first support (212) and rotates synchronously with
the first support (212) under the driving of the first
support (212); the jump catch (13) and the lock catch
(14) are arranged pivotally on the first support (212)
respectively and in snap fit with each other; and two
ends of the main link rod (12) are hinged with the
operating member (11) and the jump catch (13),
respectively.

The circuit breaker according to claim 3, wherein the
operating mechanism (1) further comprises alinkage
rocker (15); the linkage rocker (15) and the lock catch
(14) are arranged coaxially and in synchronous rota-
tion; in a thickness direction of the circuit breaker, the
linkage rocker (15) and the lock catch (14) are se-
parately located on both sides of the first support
(212); the thermomagnetic tripping mechanism (5)
comprises a thermal tripping structure and a mag-
netic tripping structure; the thermal tripping structure
is used for driving the lock catch (14) to rotate
through the linkage rocker (15) and disengage from
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the jump catch (13) when an overload fault occurs in
a circuit where the circuit breaker is installed; the
magnetic tripping structure is used for directly driving
the lock catch (14) to rotate and disengage from the
jump catch (13) when a short-circuit fault occurs in
the circuit where the circuit breaker is installed; and
when a plurality of circuit breakers are arranged side
by side and in linkage, in two circuit breaker adjacent
to each other, the lock catch (14) of one circuit break-
erisindriving connection with the linkage rocker (15)
of another circuit breaker.

The circuit breaker according to claim 1, wherein the
thermomagnetic tripping mechanism (5) comprises
a thermal tripping structure which is used for driving
the operating mechanism (1) to trip when an over-
load fault occurs in a circuit where the circuit breaker
is installed and a magnetic tripping structure which is
used for driving the operating mechanism (1) to trip
when a short-circuit fault occurs in the circuit where
the circuit breaker is installed, and the thermal trip-
ping structure and the magnetic tripping structure are
arranged side by side in the height direction of the
circuit breaker;

in the length direction of the circuit breaker, the
thermal tripping structure is located between the
contact system (2) and the wire-incoming terminal
(31) or the wire-outgoing terminal (32), and the mag-
netic tripping structure is located between the arc-
extinguishing chamber (4) and the wire-incoming
terminal (31) or the wire-outgoing terminal (32).

The circuit breaker according to claim 5, wherein the
thermomagnetic tripping mechanism (5) further
comprises a thermal tripping transmission member
(55) which is arranged pivotally; the thermal tripping
structure comprises a bimetallic assembly; the ther-
mal tripping transmission member (55) is located
between the operating mechanism (1) and the bime-
tallic assembly;

the thermomagnetic tripping mechanism (5)
further comprises a magnetic tripping transmis-
sion member (54) which is arranged pivotally;
the magnetic tripping structure is a clapper-type
electromagnetic trip, and comprises an arma-
ture (52) which is arranged pivotally; the mag-
netic tripping transmission member (54) is lo-
cated between the operating mechanism (1)
and the armature (52); rotation centers of the
lock catch (14) of the operating mechanism (1),
magnetic tripping transmission member (54)
and thermal tripping transmission member
(55) are respectively located at three vertices
of a triangle; or

the thermomagnetic tripping mechanism (5)
further comprises a magnetic tripping transmis-
sion member (54) which is arranged pivotally;
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the magnetic tripping structure is a direct-acting
electromagnetic trip; the magnetic tripping
transmission member (54) is located between
the operating mechanism (1) and the magnetic
tripping structure; one end of the magnetic trip-
ping transmission member (54) is in transmis-
sion fit with the operating mechanism (1), and
another end of the magnetic tripping transmis-
sion member (54) is in transmission fit with an
ejector rod of the direct-acting electromagnetic
trip.

The circuit breaker according to claim 1, wherein the
contact system (2) further comprises a separator
(23); the separator (23) is located between the first
contact structure (21) and the second contact struc-
ture (22) in the length direction of the circuit breaker;
the separator (23) comprises a separation portion
(232); when the first contact structure (21) and the
second contact structure (22) are closed, the separa-
tor (23) is driven to make the separation portion (232)
move out of a position between a first contact point
(210) of the first contact structure (21) and a second
contact point (2210) of the second contact structure
(22); and when the first contact structure (21) and the
second contact structure (22) are disconnected, the
separator (23) is driven to make the separation por-
tion (232) move to the position between the first
contact point (2110) and the second contact point
(2210).

The circuit breaker according to claim 1, wherein the
first contact structure (21) and the second contact
structure (22) are arranged in symmetrical and syn-
chronous rotation, and the first contact structure (21)
and the second contact structure (22) synchronously
rotate toward each other to be closed and synchro-
nously rotate away from each other to be broken.

The circuit breaker according to claim 8, wherein the
first contact structure (21) and the second contact
structure (22) are in transmission fit with each other;

the first contact structure (21) comprises a first
support (212) arranged pivotally around a first
center (21s)and afirstcontact (211) arranged on
the first support (212), wherein the first support
(212) comprises a master gear (2121); and
the second contact structure (22) comprises a
second support (222) arranged pivotally around
a second center (22s) and a second contact
(221) arranged on the second support (222),
wherein the second support (222) comprises a
slavegear(2221), and the slave gear (2221)isin
meshing fit with the master gear (2121).

10. The circuit breaker according to claim 7, wherein the

separator (23) is arranged to integrally move be-
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tween the first contact structure (21) and the second
contact structure (22), and is driven to move to a first
direction or a second direction which are opposite to
each other, so that the separation portion (232)
moves to or out of the position between the first
contact point (2110) and the second contact point
(2210).

The circuit breaker according to claim 10, wherein
the separator (23) is driven by the first contact struc-
ture (21) to make the separation portion (232) move
to or out of the position between the first contact point
(2110) and the second contact point (2210);

the first contact structure (21) comprises a first
support (212) arranged pivotally around the first
center (21s)and afirstcontact (211) arranged on
the first support (212); the first support (212)
comprises a separator driving gear (2122), an
axis of which coincides with the first center (21s);
the separator (23) comprises a separator rack
(231) connected to the separation portion (232);
and the separatordriving gear (2122) is in mesh-
ing fit with the separator rack (231); and

the second contact structure (22) comprises a
second support (222) arranged pivotally around
the second center (22s); the second support
(222) comprises a separator limiting table
(2223); the separator limiting table (2223) and
the separator driving gear (2122) are respec-
tively located on both sides of the separator rack
(231); and the separator limiting platform (2223)
is in limiting fit with the separator rack (231),
such that the separator rack (231) keeps
meshed with the separator driving gear (2122).

The circuit breaker according to claim 8, wherein the
contact system (2) further comprises a first sub-link
(17-21), a second sub-link (17-22) and a slider (16)
which is arranged slidably; two ends of the first sub-
link (17-21) are hinged with the slider (16) and the
first contact structure (21), respectively; two ends of
the second sub-link (17-22) are hinged with the slider
(16) and the second contact structure (22), respec-
tively; and the slider (16) drives the first contact
structure (21) and the second contact structure
(22) to rotate synchronously toward each other to
be closed and rotate synchronously away from each
other to be broken through the first sub-link (17-21)
and the second sub-link (17-22), respectively.

The circuit breaker according to claim 12, wherein
the slider (16), the first sub-link (17-21) and the
second sub-link (17-22) are located between the first
contact structure (21) and the second contact struc-
ture (22), respectively; the first sub-link (17-21) and
the second sub-link (17-22) are arranged in a V-
shape;
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one end of the first contact structure (21) is
arranged pivotally around the first center
(21s); one end of the second contact structure
(22) is arranged pivotally around the second
center (22s); another end of the first contact
structure (21) and another end of the second
contact structure (22) cooperate with each other
to be closed or broken; and

one end of the first sub-link (17-21) is hinged with
the slider (16), and another end of the first sub-
link (17-21) is hinged with the first contact struc-
ture (21); and one end of the second sub-link
(17-22) is hinged with the slider (16), and an-
other end of the second sub-link (17-22) is
hinged with the second contact structure (22).

The circuit breaker according to claim 13, further
comprising the operating mechanism (1), wherein
the operating mechanism (1) is in transmission con-
nection with the contact system (2) to drive the con-
tact system (2) to be closed and broken; the operat-
ing mechanism (1) comprises the operating member
(11)whichis arranged pivotally, amainlinkrod (12), a
jump catch (13) and a lock catch (14), wherein the
jump catch (13) and the lock catch (14) are arranged
pivotally on the first contact structure (21) or the
second contact structure (22) respectively and in
snap fit with each other; and two ends of the main
link rod (12) are hinged with the operating member
(11) and the jump catch (13), respectively.

The circuit breaker according to claim 13, further
comprising the operating mechanism (1), wherein
the operating mechanism (1) is in transmission con-
nection with the contact system (2) to drive the con-
tact system (2) to be closed and broken; the operat-
ing mechanism (1) comprises the operating member
(11), a main link rod (12), a jump catch (13), a lock
catch (14), a supporting member (18) and a support-
ing member link (17-23); the operating member (11)
and the supporting member (18) are arranged pivo-
tally, respectively; the jump catch (13) and the lock
catch (14) are arranged pivotally on the supporting
member (18), respectively; and two ends of the main
link rod (12) are hinged with the operating member
(11) and the jump catch (13), respectively;

two ends of the supporting member link (17-23)
are hinged with the supporting member (18) and
the slider (16), respectively; or

one end of the supporting member link (17-23) is
hinged with the supporting member (18), and
another end of the supporting member link
(17-23) is hinged with the first contact structure
(21) or the second contact structure (22).

The circuit breaker according to claim 8, wherein a
middle part of the first contact structure (21) and a
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middle part of the second contact structure (22) are
both arranged pivotally around a contact mechanism
enter (2s); one end of the first sub-link (17-21) is
hinged with the slider (16), and another end of the
first sub-link (17-21) is hinged with one end of the first
contact structure (21) around a third sub-center
(17-3s); one end of the second sub-link (17-22) is
hinged with the slider (16), and another end of the
second sub-link (17-22) is hinged with one end of the
second contact structure (22) around a fourth sub-
center (17-4s); and the slider (16), the third sub-
center (17-3s), the contact mechanism center (2s)
and the fourth sub-center (17-4s) are respectively
located at four vertices of a quadrilateral.

The circuit breaker according to claim 16, further
comprising the operating mechanism (1), wherein
the operating mechanism (1) is in transmission con-
nection with the contact system (2) to drive the con-
tact system (2) to be closed and broken; the operat-
ing mechanism (1) comprises the operating member
(11), a main link rod (12), a jump catch (13), a lock
catch (14) and a supporting member (18); the oper-
ating member (11) and the supporting member (18)
are arranged pivotally, respectively; the jump catch
(13) and the lock catch (14) are arranged pivotally on
the supporting member (18), respectively; two ends
ofthe main link rod (12) are hinged with the operating
member (11) and the jump catch (13), respectively;
and the supporting member (18) is in transmission
connection with the slider (16).
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