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(567)  The present invention relates to the field of
low-voltage electrical appliances, in particulartoa 18mm
width residual current-operated circuit breaker. In the
projection perpendicular to the width direction of a circuit
breaker housing, the circuit breaker housing comprises
first-to-fifth areas disposed therein; the residual cur-
rent-operated 18mm-width circuit breaker further com-
prises an operating mechanism and a leak electricity test
mechanism disposed in the first area, a short-circuit in-
stantaneous tripping mechanism, a L-pole contact sys-
tem and a N-pole contact system disposed in the second
area, an arc extinguishing system disposed in the third
area, an overload tripping mechanism comprising a bi-
metallic strip disposed in the fourth area, and a zero-se-
quence current transformer and a magnetic flux trip dis-
posed in the fifth area; the L-pole contact system and the
N-pole contact system are arranged side by side along
the width direction of the circuit breaker housing; the ze-
ro-sequence current transformer and the magnetic flux
trip are arranged side by side along the length direction
of the circuit breaker housing, and opposite the second
area and the third area, respectively. The residual cur-
rent-operated circuit breaker has reasonable internal ar-
rangement and compact structure.

RESIDUAL CURRENT OPERATED CIRCUIT-BREAKER WITH WIDTH OF 18 MM
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to the field of low-
voltage electrical appliances, in particular to a residual
current-operated circuit breaker.

BACKGROUND ART

[0002] The residual current-operated circuit breaker
whose action function is independent of the power supply
voltage makes using of the residual current to directly
drive the magnetic flux trip to act, and then drive the trip-
ping mechanism of the circuit breaker to trip, so as to
disconnect the circuit, therefore, in the product structure,
itis necessary to arrange a zero-sequence current trans-
former that senses the residual current and a magnetic
flux trip that is directly actuated by the residual current,
but these two components take up a lot of space, making
it difficult to miniaturize the product. The existing minia-
ture circuit breakers are typically sized in 18mm for one
modulus, the residual current-operated circuit breaker
having the zero-sequence current transformer and the
magnetic flux trip needs to be typically sized in 27mm for
one and a half modulus, or in 36 mm for two modulus,
so they cannot be installed in a space with one modulus
as 18mm.

SUMMARY OF THE INVENTION

[0003] The objective of the presentinventionis to over-
come the shortcomings of the prior art, providinga 18mm-
width residual current-operated circuit breaker with rea-
sonable internal layout and compact structure.

[0004] In order to achieve the above object, the tech-
nical scheme adopted in the present invention is as fol-
lows:

A 18mm-width residual current-operated circuit breaker
comprising a circuit breaker housing, in a projection per-
pendicular to a width direction of the circuit breaker hous-
ing, the circuit breaker housing comprises a first area, a
second area, a third area, a fourth area and a fifth area
disposed therein; the 18 mm-width residual current-op-
erated circuit breaker further comprises an operating
mechanism and a leak electricity test mechanism dis-
posed in the first area, a short-circuit instantaneous trip-
ping mechanism, a L-pole contact system and a N-pole
contact system disposed in the second area, an arc ex-
tinguishing systemdisposed in the third area, an overload
tripping mechanism comprising a bimetallic strip dis-
posed in the fourth area, and a zero-sequence current
transformer and a magnetic flux trip disposed in the fifth
area; the L-pole contact system and the N-pole contact
system are arranged side by side along the width direc-
tion of the circuit breaker housing; the zero-sequence
current transformer and the magnetic flux trip are ar-
ranged side by side along a length direction of the circuit
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breaker housing, and opposite the second area and the
third area respectively.

[0005] Further, the first area, the second area and the
third area are arranged in the length direction of the circuit
breaker housing in proper order and positioned at one
end of a height direction of the circuit breaker housing,
and the fourth area and the fifth area are positioned at
another end of the height direction of the circuit breaker
housing; the second area, the third area and the fifth area
are arranged side by side along the height direction of
the circuit breaker housing; the firstarea, the second area
and the fourth area are arranged side by side along the
height direction of the circuit breaker housing; part of the
fourth area is located between the second area and the
fifth area; the zero-sequence current transformer and the
magnetic flux trip are arranged opposite the second area
and the third area, respectively.

[0006] Further, the fourth area is an L-shaped struc-
ture, of which one end is located between the second
area and the fifth area, and another end and the fifth area
are arranged side by side along the length direction of
the circuit breaker housing.

[0007] Further, the operating mechanism comprises a
handle, a jump buckle, a lock buckle and a lever respec-
tively disposed on the circuit breaker housing, and a first
connecting rod and a second connecting rod; of the con-
necting rod one end articulates with the handle, another
end articulates with one end of the second connecting
rod and is slidingly inserted in a jump buckle rounded-
long-hole of the jump buckle, and another end of the sec-
ond connecting rod articulates with the lever, the lever is
respectively drivingly connected to a N-pole moving con-
tact of the N-pole contact system and a L-pole moving
contact of the L-pole contact system, the jump buckle
and the lock buckle are in locking fit with each other, the
lock buckle is driven by the short-circuit instantaneous
tripping mechanism, an overload tripping mechanism or
a magnetic flux trip to release its locking fit with the jump
buckle, so that the operating mechanism is tripped.
[0008] Further, the circuit breaker further comprises a
first partition plate, the short-circuit instantaneous trip-
ping mechanism, the L-pole contact system and the arc
extinguishing system respectively with the N-pole con-
tact system are located on both sides of the first partition
plate;

[0009] Further, the lever comprises a lever partition,
the L-pole moving contact and the N-pole moving contact
are respectively located on both sides of the lever parti-
tion, the lever partition is misaligned and overlaps with
the first partition plate, which at least partially extends
into the interspace between the L-pole moving contact
and the N-pole moving contact; when the L-pole moving
contact and the N-pole moving contact move together
with the lever, the lever partition and the first partition
plate always maintain at least partial overlap.

[0010] Further, the short-circuit instantaneous tripping
mechanism directly drivingly cooperates with the lock
buckle; the operating mechanism further comprises a
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transmission rod, of which one end articulates with the
lock buckle, and another end drivingly cooperates with
the bimetallic strip and the magnetic flux trip, respective-
ly.

[0011] Further,one end ofthelock buckleis rotationally
disposed on the circuit breaker housing, and another end
is provided with a driven surface and a striking portion,
the driven surface drivingly cooperates with the short-
circuit instantaneous tripping mechanism, and the strik-
ing portion drivingly cooperates with the L-pole moving
contact; when the movable surface is struck by the short-
circuit instantaneous tripping mechanism to rotate the
lock buckle, the striking portion strikes the L-pole moving
contact, so that it separates from a L-pole stationary con-
tact of the L-pole contact system.

[0012] Further, the leak electricity test mechanism
comprises a test button, and a switch torsion spring and
an electric conduction-coordinating structure succes-
sively connected in series between a L-pole circuit and
a N-pole circuit of the residual current-operated circuit
breaker, the test button, the switch torsion spring and the
electric conduction-coordinating structure are all located
on one side of a handle of the operating mechanism, and
the test button and the handle are arranged side by side
along a height direction of the circuit breaker housing;
[0013] Further, two ends of the switch torsion spring
are a switch arm and a connecting arm, respectively, the
switch arm drivingly cooperates with the test button, and
the connecting arm is fixedly disposed; the electric con-
duction-coordinating structure comprises a coordinating
torsion spring, two ends of the coordinating torsion spring
are a coordinating arm and a fixed arm, respectively, the
coordinating arm drivingly cooperates with the operating
mechanism, and the fixed arm is fixedly disposed; the
short-circuit instantaneous tripping mechanism is an
electromagnetic trip, comprising a magnetic yoke and a
coil assembly, the magnetic yoke is electrically connect-
ed to the L-pole contact system; the coordinating arm is
disconnected from the magnetic yoke when the circuit
breaker is in a break-contact state; the operating mech-
anism drives the coordinating arm to connect the mag-
netic yoke when the circuit breaker switches from the
break-contact state to a make-contact state; the switch
arm and the electric conduction-coordinating structure
remain in a normal disconnected state, pressing the test
button enables it to drive the switch arm to contact with
the electric conduction-coordinating structure for electric
conduction.

[0014] Further, in the circuit breaker further comprises
an anti-misoperation apparatus disposed within the first
area, which comprises a position-restriction structure
that can be switched between a first position and a sec-
ond position; when a handle of the residual current-op-
erated circuit breaker is positioned in a break-contact po-
sition, the handle cooperates with the position-restriction
structure to restrict it in the first position, and the position-
restriction structure blocks a test button of the leak elec-
tricity test mechanism from being pressed to a test posi-
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tion; when the circuit breaker is in a make-contact state,
external force presses the test button to the test position,
the position-restriction structure acts to the second posi-
tion, blocking the handle from rotating to the break-con-
tact position;

[0015] Further, after the test button is released, the po-
sition-restriction structure is driven by the handle to reset
from the second position to the first position, and the han-
dle rotates to the break-contact position.

[0016] Further, two ends of the bimetallic strip are a
bimetal-installing end and a bimetal-cooperated end, the
bimetal-installing end is opposite the first area, and the
bimetal-cooperated end is located between the second
area and the fifth area and drivingly cooperates with the
operating mechanism.

[0017] Further, the overload tripping mechanism fur-
ther comprises an adjustment structure, which comprises
an adjusting screw, an adjusting nut and an insulation
adjustment knob, the adjusting nut is fixedly disposed,
the adjusting screw threadedly cooperates with the ad-
justing nut, of the adjusting screw one end cooperates
with the bimetallic strip, another end cooperates with the
insulation adjustment knob, and the adjusting screw ro-
tates synchronously with the insulation adjustment knob.
[0018] Further, the 18mm-width residual current-oper-
ated circuit breaker further comprises a second partition
plate and a bimetal-supporting piece arranged in the
fourth area, the bimetal-installing end is disposed on the
bimetal-supporting piece, which is fixed between the sec-
ond partition plate and the circuit breaker housing, the
adjusting nut is fixed on the second partition plate, and
the insulation adjustment knob is rotationally arranged
on the second partition plate around its own axis.
[0019] Further, the 18mm-width residual current-oper-
ated circuit breaker further comprises a first partition
plate, the first partition plate further comprises an air pas-
sage disposed on one side thereof, which is a labyrinth
passage, comprising at least two reverse zig-like pas-
sages, of the air passage one end is opposite the N-pole
contact system, and another end is provided with at least
one exhaust opening.

[0020] Further, the 18mm-width residual current-oper-
ated circuit breaker further comprises a circuit board dis-
posed in the fifth area, the circuit board, the magnetic
flux trip and the zero-sequence current transformer are
arranged side by side in proper order along the length
direction of the circuit breaker housing.

[0021] Further, the 18mm-width residual current-oper-
ated circuit breaker further comprises a shielding cover
and a L-pole current input wiring board disposed within
the fifth area, and a L-pole arc-striking plate disposed
within the third area.

[0022] Further, the L-pole current input wiring board
and the L-pole arc-striking plate are positioned on both
sides of the magnetic flux trip respectively, the L-pole
arc-striking plate is electrically connected to the L-pole
current input wiring board through a first wire; the shield-
ing cover comprises a shielding cover top plate and a
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shielding cover back plate, the shielding cover top plate
is positioned between the zero-sequence current trans-
former and the magnetic flux trip, the shielding cover back
plate is located between the first wire and the magnetic
flux trip.

[0023] Further, the 18mm-width residual current-oper-
ated circuit breaker further comprises a magnetic flux trip
resetting structure, which comprises a poking rod and a
pushing rod respectively rotationally arranged on the cir-
cuit breaker housing, and a resetting spring;

[0024] Further, when the magnetic flux trip acts, a ejec-
tor rod of the magnetic flux trip props up to drive the push-
ing rod to rotate, the pushing rod drives the operating
mechanism to be tripped; after the residual current-op-
erated circuit breaker is tripped and breaks contact under
the action of the magnetic flux trip, the resetting spring
drives the poking rod to rotate, meanwhile the poking rod
drives the pushing rod to rotate toward the direction, in
which the pushing rod rotates to reset the ejector rod;
when the residual current-operated circuit breaker
makes contact, the operating mechanism drives the pok-
ing rod to rotate to separate it from the pushing rod.
[0025] The 18mm-width residual current-operated cir-
cuit breaker according to the present invention optimizes
the spatial distribution of each component, makes the
internal layout reasonable and compact, conduces to the
miniaturization of products, furthermore actualizes the
action function of the residual current-operated circuit
breaker independent of the power supply voltage in a
limited space (such as the space of 18mm-width).
[0026] In addition, the operating mechanism is a cam-
and-five-bar linkage mechanism, its structure is compact
in its entirety, and the space occupied by the moving
components inits entirety in different states is small, con-
ducing to further saving the internal space of the circuit
breaker housing; moreover, the tripping mechanism
composed of the jump buckle and the lock buckle is a
mechanism separate and independent from and of the
operating mechanism, when the operating mechanism
executes normal make-contact or break-contact opera-
tion, the tripping mechanism is in a static state, thereby
ensuring the overall reliability of the operating mecha-
nism.

BRIEF DESCRIPTION OF THE DRAWINGS
[0027]

FIG.1is aprojection structure diagram of the residual
current-operated circuit breaker according to the
present invention;

FIG.2 is an exploded structure diagram of the resid-
ual current-operated circuit breaker according to the
present invention;

FIG.3a is a partial structure diagram of the residual
current-operated circuit breaker according to the
present invention in a make-contact state, showing
the anti-misoperation apparatus and the leak elec-
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tricity test mechanism;

FIG.3b is a structure diagram of the anti-misopera-
tion after the residual current-operated circuit break-
er trips to be in a break-contact state according to
the present invention, showing the position-restric-
tion structure is in the second position, and the han-
dle is between the break-contact position and the
make-contact position;

FIG.4a is a cooperation structure diagram of the
overload tripping mechanism, the magnetic flux trip,
the magnetic flux trip resetting structure and the op-
erating mechanism when the residual current-oper-
ated circuit breaker according to the present inven-
tion is in a break-contact state;

FIG.4b is a cooperation structure diagram of the
magnetic flux trip and the magnetic flux trip resetting
structure when the residual current-operated circuit
breaker according to the present invention is in a
make-contact state;

FIG.5a is a cooperation structure diagram of the first
partition plate and the lever according to the present
invention;

FIG.5b is a cooperation structure diagram of the first
partition plate and the lever according to the present
invention, showing the N-pole contact system and
the air passage of the first partition plate;

FIG.6 is a structure diagram of the contact system
according to the present invention;

FIG.7 is a structure diagram of the magnetic flux trip,
the shielding cover, the circuit board, the zero-se-
quence current transformer and the L-pole arc-strik-
ing plate according to the present invention;

FIG. 8 is a structure diagram of the lock buckle ac-
cording to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0028] We shall further describe the specific embodi-
ments of the residual current-operated circuit breaker of
the present invention in combination with the examples
given in FIGs.1-8 as follows. The residual current-oper-
ated circuit breaker according to the present invention
are not limited to the description of the following exam-
ples.

[0029] As shown in FIG. 1, the 18mm-width residual
current-operated circuit breaker according to the present
invention comprises the circuit breaker housing 1, in the
projection perpendicular to the width direction of the cir-
cuit breaker housing 1, the circuit breaker housing 1 com-
prises the first area A1, the second area A2, the third
area A3, the fourth area A4 and the fifth area A5 disposed
therein; the 18mm-width residual current-operated circuit
breaker further comprises the operating mechanism 5
and the leak electricity test mechanism disposed in the
first area A1, the short-circuit instantaneous tripping
mechanism 3, the L-pole contact system and the N-pole
contact system disposed in the second area A2, the arc
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extinguishing system 4 disposed in the third area A3, the
overload tripping mechanism comprising the bimetallic
strip 13 disposed in the fourth area A4, and the zero-
sequence current transformer 27 and the magnetic flux
trip 24 disposed in the fifth area A5; the L-pole contact
system and the N-pole contact system are arranged side
by side along the width direction of the circuit breaker
housing 1; the zero-sequence current transformer 27 and
the magnetic flux trip 24 are arranged side by side along
the length direction of the circuit breaker housing 1. Fur-
ther, the first area A1, the second area A2 and the third
area A3 are arranged along the length direction of the
circuit breaker housing 1 in proper order and positioned
at one end of the height direction of the circuit breaker
housing 1, and the fourth area A4 and the fifth area A5
are positioned at the other end of the height direction of
the circuit breaker housing 1; the second area A2, the
third area A3 and the fifth area A5 are arranged side by
side along the height direction of the circuit breaker hous-
ing 1; the first area A1, the second area A2 and the fourth
area A4 are arranged side by side along the height di-
rection of the circuit breaker housing 1; part of the fourth
area A4 is located between the second area A2 and the
fifth area A5; the zero-sequence current transformer 27
and the magnetic flux trip 24 are arranged opposite the
second area A2 and the third area A3, respectively. Fur-
ther, the fourth area A4 is an L-shaped structure, of which
one end is located between the second area A2 and the
fifth area A5, and the other end and the fifth area A5 are
arranged side by side along the length of the circuit break-
er housing 1.

[0030] The 18mm-width residual current-operated cir-
cuit breaker according to the present invention optimizes
the spatial distribution of each component, makes the
internal layout reasonable and compact, conduces to the
miniaturization of products, furthermore actualizes the
action function of the residual current-operated circuit
breaker independent of the power supply voltage in a
limited space (such as the space of 18mm).

[0031] The left-right direction of FIG.1 is the height di-
rection of the circuit breaker housing 1, the direction per-
pendicular to the paper surface of FIG.1 is the width di-
rection of the circuit breaker housing 1, and the up-down
direction of FIG. 1 is the length direction of the circuit
breaker housing 1. It should be pointed out that the
"height direction”, "length direction" and "width direction"
are used to indicate the 3D spatial arrangement of the
circuit breaker housing 1, so as to facilitate better under-
standing of the internal structure layout of the residual
current-operated circuit breaker, and do not impose any
limitations on the actual use direction or orientation of
the residual current-operated circuit breaker described
in the present invention.

[0032] Specifically, as shown in the direction in FIG. 1,
in the residual current-operated circuit breaker according
to the present invention, the first area A1, the second
area A2 and the third area A3 are arranged in proper
order from top to bottom and located at the left end of
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the circuit breaker housing 1, the fourth area A4 and the
fifth area A5 are arranged in proper order from top to
bottom and located at the right end of the circuit breaker
housing 1; the first area A1 and the second area A2 are
arranged opposite the fourth area A4; the second area
A2 and the third are A3 are arranged opposite the fifth
area A5; part of the fourth area A4 is located between
the second area A2 and the fifth area A5; the zero-se-
quence current transformer 27 and the magnetic flux trip
24 are arranged side by side from top to bottom within
the fifth area A5; the operating mechanism 5 and the leak
electricity test mechanism are arranged within the first
area A1, the overload tripping mechanism is arranged
within the fourth area A4, the short-circuit instantaneous
tripping mechanism 3 is arranged within the second area
A2, the arc extinguishing system 4 is arranged within the
third area A3, the short-circuit instantaneous tripping
mechanism 3 is an electromagnetic tripping mechanism,
which is arranged side by side with the arc extinguishing
system 4 (that is, the short-circuit instantaneous tripping
mechanism 3 and the arc extinguishing system 4 are
arranged side by side along the length direction of the
circuit breaker); the operating mechanism 5 may partially
extend tothe second area A2, extending to the interspace
between the short-circuit instantaneous tripping mecha-
nism 3 and the overload tripping mechanism, the L-pole
contact system is located between the short-circuit in-
stantaneous tripping mechanism 3 and the zero-se-
quence current transformer 27, of course, the portion of
the L-pole contact system and the N-pole contact system
provided with contacts may extend to the third area A3
to cooperate with the arc extinguishing system 4.

[0033] The circuit breaker housing 1 is shaped into an
approximate convex structure, comprising a main part
and a protruding part protruding on the upper side of the
main part, the first area A1 and most of the fourth area
A4 are located on the protruding part, one end of the
bimetallic strip 13 of the overload tripping mechanism in
the fourth area A4 extends to the interspace between the
second area A2 and the fifth area A5. The second area
A2, the third area A3 and the fifth area A5 are located on
the main part, and a group of connecting terminals are
respectively arranged on both sides of the main part, and
the short-circuit instantaneous tripping mechanism 3, the
arc extinguishing system 4, the zero-sequence current
transformer 27 and the magnetic flux trip 24 are arranged
between the two groups of connecting terminals. The
short-circuit instantaneous tripping mechanism 3 and the
zero-sequence current transformer 27 are arranged at
intervals relative to each other along the height direction
ofthe circuit breaker housing 1, the L-pole contact system
and the N-pole contact system are located between the
short-circuit instantaneous tripping mechanism 3 and the
zero-sequence current transformer 27, part of the oper-
ating mechanism extends to the interspace between the
short-circuit instantaneous tripping mechanism 3 and the
zero-sequence current transformer 27, the arc extin-
guishing system 4 and the magnetic flux trip 24 are ar-
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ranged at intervals relative to each other along the height
direction of the circuit breaker housing 1, and at least
part of the L-pole contact system extends to the inter-
space between the arc extinguishing system 4 and the
magnetic flux trip 24.

[0034] Asshown inFIGs. 1and 2, the operating mech-
anism 5 comprises the handle 5-0, the jump buckle 5-3,
the lock buckle 5-4 and the lever 5-5 respectively rota-
tionally disposed on the circuit breaker housing 1, and
the first connecting rod 5-1 and the second connecting
rod 5-2; of the first connecting rod 5-1 one end articulates
with the handle 5-0, the other end articulates with one
end of the second connecting rod 5-2 and is slidingly
inserted in a jump buckle rounded-long-hole of the jump
buckle 5-3, and the other end of the second connecting
rod 5-2 articulates with the lever 5-5, the lever 5-5 is re-
spectively drivingly connected to the N-pole moving con-
tact 38 of the N-pole contact system and the L-pole mov-
ing contact 19 of the L-pole contact system, so as to
synchronously drive the N-pole contact system and the
L-pole contact system to make contact or break contact,
the jump buckle 5-3 and the lock buckle 5-4 are in locking
fit with each other, the lock buckle 5-4 is driven by the
short-circuit instantaneous tripping mechanism 3, the
overload tripping mechanism or the magnetic flux trip 24
to release its locking fit with the jump buckle 5-3, so that
the operating mechanism is tripped. Further, the lock
buckle 5-4 is coaxial arranged with the lever 5-5. The
operating mechanism is a cam-and-five-bar linkage
mechanism, its structure is compact in its entirety, and
the space occupied, in different states, by the moving of
the components in its entirety is small, conducing to fur-
ther saving the internal space of the circuit breaker hous-
ing; moreover, the tripping mechanism composed of the
jump buckle and the lock buckle is a mechanism separate
and independent from and of the operating mechanism,
when the operating mechanism executes normal make-
contact or break-contact operation, the tripping mecha-
nism is in a static state, thereby ensuring the overall re-
liability of the operating mechanism. Further, of the jump
buckle 5-3 one end is rotationally disposed on the circuit
breaker housing 1, and the other end is in locking fit with
the lock buckle 5-4, the jump buckle rounded-long-hole
is located in the middle of the jump buckle 5-3; when the
operating mechanism 5 is in a make-contact state, the
moment of force applied to the jump buckle 5-3 under
one end of the first connecting rod 5-1 inserted in the
jump buckle rounded-long-hole is equal to the moment
of force applied to the jump buckle 5-3 under the lock
buckle 5-4 and opposite in direction, but the arm of force
applied to the jump buckle 5-3 under the lock buckle 5-4
is bigger than the arm of force applied to the jump buckle
5-3 under one end of the first connecting rod 5-1 inserted
in the jump buckle rounded-long-hole, therefore, such
structure is conducive to reducing the tripping force of
the operating mechanism, ensuring that the magnetic flux
trip 24 can reliably push the tripping mechanism to trip.
[0035] As shown in FIGs. 1-2, 4a, and 5a-5b, the
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18mm-width residual current-operated circuit breaker ac-
cording to the present invention further comprises the
first partition plate 2, the short-circuit instantaneous trip-
ping mechanism 3, the L-pole contact system and the
arc extinguishing system 4 respectively with the N-pole
contact system are located on both sides of the first par-
tition plate 2.

[0036] As shown in FIGs.1-2, 4a and 5a-5b, the lever
5-5 comprises the lever partition 5-50, the L-pole moving
contact 19 and the N-pole moving contact 38 are respec-
tively located on both sides of the lever partition 5-50,
the lever partition 5-50 is misaligned and overlaps with
the first partition plate 2, which at least partially extends
into the interspace between the L-pole moving contact
19 and the N-pole moving contact 38; when the L-pole
moving contact 19 and the N-pole moving contact 38
move together with the lever 5-5, the lever partition 5-50
and the first partition plate 2 always maintain at least
partial overlap, the lever partition 5-50 and the first over-
lap 2 cooperate with each other, increasing the insulation
gap and creepage distance between the L-pole circuit
and the N-pole circuit of the residual current-operated
circuit breaker. Further, a thin plate represents the lever
partition 5-50. The handle 5-0, the jump buckle 5-3, the
lock buckle 5-4, the lever 5-5, the first connecting rod 5-1
and the second connecting rod 5-2 are located within the
first area A1 in their entirety, part of the lock buckle 5-4
extends into the second area A2, and cooperates with
the short-circuit instantaneous tripping mechanism 3, the
overload tripping mechanism and the magnetic flux trip
24, part of the lever 5-5 extends into the second area A2
for installation of the N-pole moving contact 38 of the N-
pole contact system and the L-pole moving contact 19
of the L-pole contact system.

[0037] AsshowninFIG.2,thefirstpartition plate 2 com-
prises a partition plate body and a partition plate exten-
sion portion, the lateral edge of the side where the par-
tition plate body and the partition plate extension portion
are misaligned and overlap with each other is a lateral
edge body, the partition plate extension portion is con-
vexly disposed on the lateral edge body and extends to-
wards the lever 5-5, the partition plate extension portion
overlaps with the lever partition 5-50 and extends into
the interspace between the two moving contacts; the le-
ver 5-5 comprises two lever shafts 5-51 respectively dis-
posed on its two sides and connected to the moving con-
tact, both lever shafts 5-51 are located in a right-angle
notch enclosed by the partition plate extension portion
and the lateral edge body.

[0038] As shown in FIG.8, of the lock buckle 5-4 one
end is rotationally disposed on the circuit breaker housing
1, and the other end is provided with the driven surface
61 and the striking portion 62, the driven surface 61 driv-
ingly cooperates with the short-circuit instantaneous trip-
ping mechanism 3, and the striking portion 62 drivingly
cooperates with the L-pole moving contact 19; when the
movable surface 61 is struck by the short-circuit instan-
taneous tripping mechanism 3 to rotate the lock buckle
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5-4, the striking portion 62 strikes the L-pole moving con-
tact 19, so that it separates from the L-pole stationary
contact 3-2 of the L-pole contact system, so as to enable
the L-pole moving contact 19 and L pole stationary con-
tact 3-2 to open a certain opening distance before the
tripping and resetting of the operating mechanism and
accelerate arc movement, thereby improving the current-
limiting ability for short-circuit current. Further, the striking
portion 62 and the driven surface 61 is located on both
sides of the width direction of the lock buckle 5-4.
[0039] As shown in FIGs.1-2, the short-circuit instan-
taneous tripping mechanism 3 directly drivingly cooper-
ates with the lock buckle 5-4; the operating mechanism
further comprises the transmission rod 5-7, of which one
end articulates with the lock buckle 5-4, and the other
end drivingly cooperates with the bimetallic strip 13 and
the magnetic flux trip 24, respectively. Further, the trans-
mission rod 5-7 is disposed within the second area A2,
extending along the height direction of the circuit breaker
housing 1.

[0040] As shown in FIGs. 1 and 3a-3b, the leak elec-
tricity test mechanism comprises the test button 32, and
the switch torsion spring 34 and the electric conduction-
coordinating structure successively connected in series
between the L-pole circuit and the N-pole circuit of the
residual current-operated circuit breaker, the test button
32, the switch torsion spring 34 and the electric conduc-
tion-coordinating structure are all located on one side of
the handle 5-0 of the operating mechanism 5, and the
test button 32 and the handle 5-0 are arranged side by
side at one end of the circuit breaker housing 1 along the
height direction of the circuit breaker housing 1. Further,
the switch torsion spring 34 comprises a switch arm and
a connecting arm, the switch arm drivingly cooperates
with the test button 32, and the connecting arm is fixedly
disposed; the electric conduction-coordinating structure
comprises the coordinating torsion spring 31, the two
ends of the coordinating torsion spring 31 are a coordi-
nating arm and a fixed arm, respectively, the coordinating
arm drivingly cooperates with the operating mechanism,
and the fixed arm is fixedly disposed; the short-circuit
instantaneous tripping mechanism 3 is an electromag-
netic trip, comprising the magnetic yoke 3-0 and the coil
assembly 3-1, the magnetic yoke 3-0 is electrically con-
nectedtothe L-pole contact system; the coordinating arm
is disconnected from the magnetic yoke 3-0 when circuit
breaker is in a break-contact state; the operating mech-
anism drives the coordinating arm to connect the mag-
netic yoke 3-0 when the circuit breaker switches from the
break-contact state to the make-contact state; the switch
arm and the electric conduction-coordinating structure
remain in a normal disconnected state, pressing the test
button 32 enables it to drive the switch arm to contact
with the electric conduction-coordinating structure for
electric conduction.

[0041] As shown in FIGs. 2 and 6, the magnetic yoke
3-0is electrically connected to the L-pole stationary con-
tact 3-2 of the L-pole contact system, and the magnetic

10

15

20

25

30

35

40

45

50

55

yoke 3-0 and the L-pole static contact 3-2 are preferably
an integrally-molded piece. Further, the magnetic yoke
3-0 comprises a magnetic yoke baseplate, a first mag-
netic yoke arm and a second magnetic yoke arm, the first
yoke arm and the second yoke arm are arranged opposite
to each other and crookedly connected with both ends
of the magnetic yoke baseplate, respectively, the first
magnetic yoke arm cooperates with the coordinating arm
ofthe coordinating torsion spring 31, the L-pole stationary
contact 3-2 and the first magnetic yoke arm are connect-
ed to the same end of the magnetic yoke baseplate 70
and bend toward both sides of the magnetic yoke base-
plate 70, respectively.

[0042] As shown in FIGs.1 and 3a, the axis of the
switch torsion spring 34 and the coordinating torsion
spring 31 are arranged at intervals parallel to each other,
the test button 32 and the handle 5-0 are arranged side
by side atintervals, and the direction of movement of the
test button 32 is perpendicular to the axial direction of
the switch torsion spring 34 and the coordinating torsion
spring 31.

[0043] As shown in FIG.1, the electric conduction-co-
ordinating structure comprises a coordinating torsion
spring shaft, the coordinating torsion spring 31 is dis-
posed on the coordinating torsion spring shaft; pressing
the test button 32 enables it to drive the switch arm of
the switch torsion spring 34 to contact with the coordi-
nating torsion spring shaft for electric conduction.
[0044] As shown in FIG.3a, one end of the first con-
necting rod 5-1 of the operating mechanism 5 connected
to the second connecting rod 5-2 drivingly cooperates
with the coordinating arm of the coordinating torsion
spring 31, when the residual current-operated circuit
breaker switches from the break-contact state to the
make-contact state, the coordinating arm is driven to be
electrically connected with the magnetic yoke 3-0.
[0045] AsshowninFIGs.1-3a, the residual current-op-
erated circuit breaker according to the present invention
comprises the current-limiting resistor 36, which is con-
nected in series between the connecting arm of the switch
torsion spring 34 and the N-pole connecting terminal of
the residual current-operated circuit breaker, and the ze-
ro-sequence current transformer 27 is connected in se-
ries between the magnetic yoke 3-0 and the L-pole con-
necting terminal of the residual current-operated circuit
breaker. Further, the current-limiting resistor 36 is elec-
trically connected to the N-pole connecting terminal of
theresidual current-operated circuit breaker via a second
wire 37.

[0046] AsshowninFIGs.1and 3a-3b, the 18mm-width
residual current-operated circuit breaker according to the
presentinvention further comprises an anti-misoperation
apparatus disposed within the first area A1, which com-
prises the position-restriction structure 33 that can be
switched between the first position and the second posi-
tion; when the handle 5-0 of the residual current-operated
circuit breaker is positioned in a break-contact position,
the handle 5-0 cooperates with the position-restriction



13 EP 4 318 531 A1 14

structure 33 to restrict it in the first position, and the po-
sition-restriction structure 33 blocks the test button 32
from being pressed to a test position; when the residual
current-operated circuit breaker is in a make-contact
state and the handle 5-0 is positioned in a make-contact
position, the residual current-operated circuit breaker is
tripped when external force presses the test button 32 to
a test position, in this way the test button 32 drives the
position-restriction structure 33 to act from the first posi-
tion to the second position, then the handle 5-0 is restrict-
ed by the position-restriction structure 33 in the process
of rotating from the make-contact position to the break-
contact position, and blocks the handle 5-0 from rotating
to the break-contact position, so that the handle 5-0 is
keptin the intermediate temporarily-stopping position be-
tween the make-contact position and the break-contact
position. Further, after the test button 32 is released and
reset by the test position, the position-restriction structure
33 is reset from the second position to the first position,
and the handle 5-0 rotates to the break-contact position.
Further, after the test button 32 is released and reset by
the test position, the position-restriction structure 33 is
driven by the handle 5-0 to be reset from the second
position to the first position.

[0047] The anti-misoperation apparatus can avoid the
occurrence of the user’s hand being hit by the handle of
the operating mechanism when the user presses the test
button for a leak electricity test, and avoid the occurrence
of the operator being afraid of operating the test button
due to the fear arising from being hit by the handle.
[0048] As shown in FIGs. 1 and 3a-3b, the position-
restriction structure 33 is rotationally arranged, and the
position-restriction structure 33 rotates to switch between
the first position and second position.

[0049] Referring to FIGs.1 and 3a-3b, when the test
button 32 is released and reset by the test position, at
the same time the handle 5-0 rotates to the break-contact
position and drives the position-restriction mechanism
33toberesetfromthe second position to the first position.
[0050] As shown in FIGs.1 and 3a-3b, the position-re-
striction structure 33 is located between the test button
32 and the handle 5-0.

[0051] As shown in FIG.3b, the position-restriction
structure 33 is rotationally arranged, and comprises the
first boss 33-0 and the second boss 33-1. Referring to
FIGs.1 and 3a-3b, when the handle 5-0 is in a break-
contact position, the handle 5-0 restrictively cooperates
with the second boss 33-1 to restrict the position-restric-
tion structure 33 in the first position, the first boss 33-0
cooperates with the test button 32 to block the test button
32 from moving to the test position; when the test button
32 is in a test position, the test button 32 restrictively
cooperates with the first boss 33-0 to restrict the position-
restriction structure 33 in the second position, and the
second boss 33-1 restrictively cooperates with the handle
5-0 to block the handle 5-0 from rotating to the break-
contact position.

[0052] As shown in FIG.3b, the handle 5-0 comprises
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a handle-operated portion and a handle-installing por-
tion, of the handle-operated portion one end protrudes
outside the circuit breaker housing 1 for operation, the
other end is connected to the handle-installing portion,
the handle-installing portion is rotationally arranged on
the circuit breaker housing 1, the handle-installing portion
cooperates with the second boss 33-1. Further, the han-
dle-installing portion comprises the circumferential side-
wall 5-01 and the position-restriction boss 5-02; when
the handle 5-0 is in a break-contact position, the circum-
ferential sidewall 5-01 restrictively cooperates with the
second boss 33-1; when the test button 32 is in a test
position and the position-restriction structure 33 is in the
second position, the second boss 33-1 restrictively co-
operates with the position-restriction boss 5-02.

[0053] As shown in FIG. 1, the two ends of the bime-
tallic strip 13 are a bimetal-installing end and a bimetal-
cooperated end, the bimetal-installing end is opposite
the first area A1, and the bimetal-cooperated end is lo-
cated between the second area A2 and the fifth area A5
and drivingly cooperates with the operating mechanism
5. Further, the bimetal-cooperated end drivingly cooper-
ates with the lock buckle 5-4 of the operating mechanism
5 by means of the transmission rod 5-7.

[0054] As shown in FIG.2, the 18mm-width residual
current-operated circuit breaker according to the present
invention further comprises the second partition plate 15
and the bimetal-supporting piece 14 arranged in the
fourth area A4, the bimetal-installing end of the bimetallic
strip 13 is disposed on the bimetal-supporting piece 14,
which is fixed between the second partition plate 15 and
the circuit breaker housing 1 and restrictively cooperates
with the second partition plate 15 and the circuit breaker
housing 1. The adjusting nut 16-1 is fixed on the second
partition plate 15, and the insulation adjustment knob 17
is rotationally arranged on the second partition plate 15
around its own axis. Further, referring to FIGs. 1 and 3a,
the current-limiting resistor 36 is disposed on one side
of the second partition plate 15, the bimetallic strip 13,
the bimetal-supporting piece 14 and the adjustment
structure are disposed on the other side of the partition
plate 15.

[0055] As shownin FIG.1, the overload tripping mech-
anism further comprises an adjustment structure, which
comprises the adjusting screw 16-0, the adjusting nut
16-1 and the insulation adjustmentknob 17, the adjusting
nut 16-1 is fixedly disposed, the adjusting screw 16-0
threadedly cooperates with the adjusting nut 16-1, of the
adjusting screw 16-0 one end cooperates with the bime-
tallic strip 13, the other end cooperates with the insulation
adjustment knob 17, the adjusting screw 16-0 rotates
synchronously with the insulation adjustment knob 17,
the insulation adjustment knob 17 increases the insula-
tion gap and the creepage distance between the adjust-
ing screw 16-0 and the outside of the residual current-
operated circuit breaker, improving safety. Further, as
shown in FIG.2, the insulation adjustment knob 17 com-
prises an adjustment knob boss, an adjustment knob in-
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stalling portion, and an adjustment knob operating por-
tion, all connected with each other in proper order, the
adjusting screw 16-0 is provided with a screw-inserting
hole for plugging of the adjustment knob boss, the outer
diameter of the adjustment knob installing portion is
greater than the outer diameters of the adjustment knob
boss and the adjustment knob operating portion, the ad-
justment knob installing portion is rotationally arranged
on the second partition plate 15. Further, the adjustment
knob boss is a polygonal boss, and the screw-inserting
hole is a polygon hole.

[0056] As shown in FIG.5b, the first partition plate 2
further comprises an air passage 2-20 disposed on one
side thereof, which is a labyrinth passage, comprising at
least two reverse zig-like passages, of the air passage
2-20 one end is opposite the N-pole contact system, and
the other end is provided with at least one exhaust open-
ing; the air passage 2-20 avoids excessively-long arc-jet
distance. Further, the air passage 2-20 is provided with
two exhaust openings, which are the first exhaust open-
ing 2-10 and the second exhaust opening 2-13, respec-
tively. Further, the first exhaust opening 2-10 and the
second exhaust opening 2-13 are respectively oriented
in two directions perpendicular to each other.

[0057] As shown in FIG.5b, the residual current-oper-
ated circuit breaker according to the present invention
further comprises the N-pole arc-striking plate 39, which
is arranged opposite the N-pole stationary contact 20 of
the N-pole contact system, N-pole moving contact 38 is
positioned between the N-pole arc-striking plate 39 and
the N-pole stationary contact 20, the interspace between
the N-pole arc-striking plate 39 and the N-pole stationary
contact 20 is arranged opposite the inlet end of the air
passage 2-20.

[0058] AsshowninFIGs. 1and 7, the residual current-
operated circuit breaker according to the present inven-
tion further comprises the circuit board 30 disposed within
the fifth area A5, the circuit board 30, the magnetic flux
trip 24 and the zero-sequence current transformer 27 are
arranged side by side in proper order along the length
direction of the circuit breaker housing 1.

[0059] Referringto FIGs. 1 and 7, the residual current-
operated circuit breaker according to the present inven-
tion further comprises the shielding cover 26 and the L-
pole current input wiring board 29 disposed in the fifth
area A5, and the L-pole arc-striking plate 25 disposed in
the third area A3; the L-pole current input wiring board
29 and the L-pole arc-striking plate 25 are positioned on
both sides of the magnetic flux trip 24, respectively, the
L-pole arc-striking plate 25 is electrically connected to
the L-pole current input wiring board 29 through the first
wire 28; the shielding cover 26 comprises a shielding
cover top plate and a shielding cover back plate, the
shielding cover top plate is positioned between the zero-
sequence current transformer 27 and the magnetic flux
trip 24, the shielding cover back plate is located between
the first wire 28 and the magnetic flux trip 24; the shielding
cover 26 can effectively shield the influence of the strong
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magnetic field generated by the short-circuit current,
avoiding the magnetic steel of the magnetic flux trip 24
from demagnetizing. Further, as shown in FIG.7, the L-
pole current input wiring board 29 is provided with a
groove, one end of the coil of the zero-sequence current
transformer 27 cooperates with the groove of the L-pole
current input wiring board 29, so as to ensure that the
two are reliably soldered.

[0060] As shown in FIGs. 1-2 and 4a-4b, the 18mm-
width residual current-operated circuit breaker according
to the present invention further comprises a magnetic
flux trip resetting structure, which comprises the poking
rod 21 and the pushing rod 22 respectively rotationally
arranged on the circuit breaker housing 1, and a resetting
spring 23; when the magnetic flux trip 24 acts, the ejector
rod of the magnetic flux trip 24 props up to drive the push-
ing rod 22 to rotate, the pushing rod 22 drives the oper-
ating mechanism 5 to be tripped; after the residual cur-
rent-operated circuit breaker is tripped and breaks con-
tact under the action of the magnetic flux trip 24, the re-
setting spring 23 drives the poking rod 21 to rotate, mean-
while the poking rod 21 drives the pushing rod 22 to rotate
toward the direction, in which the pushing rod 22 rotates
to reset the ejector rod; when the residual current-oper-
ated circuit breaker makes contact, the operating mech-
anism 5 drives the poking rod 21 to rotate to separate it
from the pushing rod 22. Further, when the magnetic flux
trip 24 acts, the pushing rod 22 drives the lock buckle 5-4
of the operating mechanism 5 to rotate, so as to enable
the latter to release its locking fit with the jump buckle
5-3 to make the operating mechanism 5 to be tripped.
Further, when the magnetic flux trip 4 acts, the pushing
rod 22 drives the lock buckle 5-4 to rotate by means of
the transmission rod 5-7. Further, as shown in FIG.1, the
magnetic flux trip resetting structure is arranged between
the arc extinguishing system 4 and the magnetic flux trip
24,

[0061] As shown in FIGs.1-2 and 4a-4b, the middle of
the pushing rod 22 is rotationally arranged on the circuit
breaker housing 1, one end cooperates with the trans-
mission rod 8a, and the other end cooperates with the
poking rod 21 and the magnetic flux trip 24, respectively.
[0062] As shown in FIGs.1-2 and 4a-4b, the magnetic
flux trip resetting structure further comprises the drawbar
18, which is slidingly disposed on the circuit breaker
housing 1, and the lever 5-5 of the operating mechanism
5 drivingly cooperates with the poking rod 21 by means
of the drawbar 18. Further, the lever shaft 5-51 of the
lever 5-5 cooperates with the poking rod 21 by means of
the drawbar 18. Further, of the poking rod 21 one end is
rotationally arranged on the circuit breaker housing 1,
the middle cooperates with the drawbar 18, and the other
end drivingly cooperates with the pushing rod 22.
[0063] 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
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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.

A 18 mm-width residual current-operated circuit
breaker comprising a circuit breaker housing (1), in
a projection perpendicular to a width direction of the
circuit breaker housing (1), the circuit breaker hous-
ing (1) comprises a first area (A1), a second area
(A2), a third area (A3), a fourth area (A4) and a fifth
area (A5) disposed therein; the 18mm-width residual
current-operated circuit breaker further comprises
an operating mechanism (5) and a leak electricity
test mechanism disposed in the first area (A1), a
short-circuit instantaneous tripping mechanism (3),
aL-pole contact system and a N-pole contact system
disposed in the second area (A2), an arc extinguish-
ing system (4) disposed in the third area (A3), an
overload tripping mechanism comprising a bimetallic
strip (13) disposed in the fourth area (A4), and a zero-
sequence current transformer (27) and a magnetic
flux trip (24) disposed in the fifth area (A5); the L-
pole contact system and the N-pole contact system
are arranged side by side along the width direction
of the circuit breaker housing (1); the zero-sequence
current transformer (27) and the magnetic flux trip
(24) are arranged side by side along a length direc-
tion of the circuit breaker housing (1) and opposite
the second area (A2) and the third area (A3) respec-
tively.

The 18 mm-width residual current-operated circuit
breaker according to claim 1, wherein the first area
(A1), the second area (A2) and the third area (A3)
are arranged in the length direction of the circuit
breaker housing (1) in proper order and positioned
at one end of a height direction of the circuit breaker
housing (1), and the fourth area (A4) and the fifth
area (A5) are positioned at another end of the height
direction of the circuit breaker housing (1); the sec-
ond area (A2), the third area (A3) and the fifth area
(A5) are arranged side by side along the height di-
rection of the circuit breaker housing (1); the first
area (A1), the second area (A2) and the fourth area
(A4) are arranged side by side along the height di-
rection of the circuit breaker housing (1); part of the
fourth area (A4) is located between the second area
(A2) and the fifth area (A5); the zero-sequence cur-
rent transformer (27) and the magnetic flux trip (24)
are arranged opposite the second area (A2) and the
third area (A3), respectively.

The 18 mm-width residual current-operated circuit
breaker according to claim 2, wherein the fourth area
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(A4) is an L-shaped structure, of which one end is
located between the second area (A2) and the fifth
area (A5), and another end and the fifth area (A5)
are arranged side by side along the length direction
of the circuit breaker housing (1).

The 18 mm-width residual current-operated circuit
breaker according to any one of claims 1-3, wherein
the operating mechanism (5) comprises a handle
(5-0), a jump buckle (5-3), a lock buckle (5-4) and a
lever (5-5) respectively disposed on the circuit break-
er housing (1), and a first connecting rod (5-1) and
a second connecting rod (5-2); of the first connecting
rod (5-1) one end articulates with the handle (5-0),
another end articulates with one end of the second
connecting rod (5-2) and is slidingly inserted in a
jump buckle rounded-long-hole of the jump buckle
(5-3), and another end of the second connecting rod
(5-2) articulates with the lever (5-5), the lever (5-5)
is respectively drivingly connected to a N-pole mov-
ing contact (38) of the N-pole contact system and a
L-pole moving contact (19) of the L-pole contact sys-
tem, the jump buckle (5-3) and the lock buckle (5-4)
are in locking fit with each other, the lock buckle (5-4)
is driven by the short-circuit instantaneous tripping
mechanism (3), an overload tripping mechanism or
a magnetic flux trip (24) to release its locking fit with
the jump buckle (5-3), such that the operating mech-
anism is tripped.

The 18 mm-width residual current-operated circuit
breaker according to claims 4, wherein the circuit
breaker further comprises a first partition plate (2),
the short-circuit instantaneous tripping mechanism
(3), the L-pole contact system and the arc extinguish-
ing system (4) respectively with the N-pole contact
system are located on both sides of the first partition
plate (2);

the lever (5-5) comprises a lever partition (5-50), the
L-pole moving contact (19) and the N-pole moving
contact (38) are respectively located on both sides
of the lever partition (5-50), the lever partition (5-50)
is misaligned and overlaps with the first partition
plate (2), which at least partially extends into the
interspace between the L-pole moving contact (19)
and the N-pole moving contact (38); when the L-pole
moving contact (19) and the N-pole moving contact
(38) move together with the lever (5-5), the lever par-
tition (5-50) and the first partition plate (2) always
maintain at least partial overlap.

The 18 mm-width residual current-operated circuit
breaker according to claims 4, wherein the short-
circuitinstantaneous tripping mechanism (3) directly
drivingly cooperates with the lock buckle (5-4); the
operating mechanism further comprises a transmis-
sion rod (5-7), of which one end articulates with the
lock buckle (5-4), and another end drivingly cooper-
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ates with the bimetallic strip (13) and the magnetic
flux trip (24), respectively.

The 18 mm-width residual current-operated circuit
breaker according to claims 4, wherein of the lock
buckle (5-4) one end is rotationally disposed on the
circuit breaker housing (1), and another end is pro-
vided with a driven surface (61) and a striking portion
(62), the driven surface (61) drivingly cooperates
with the short-circuit instantaneous tripping mecha-
nism (3), and the striking portion (62) drivingly coop-
erates with the L-pole moving contact (19); when the
movable surface (61) is struck by the short-circuit
instantaneous tripping mechanism (3) to rotate the
lock buckle (5-4), the striking portion (62) strikes the
L-pole moving contact (19), so that it separates from
aL-pole stationary contact (3-2) of the L-pole contact
system.

The 18 mm-width residual current-operated circuit
breaker according to any one of claims 1-3, wherein
the leak electricity test mechanism comprises a test
button (32), and a switch torsion spring (34) and an
electric conduction-coordinating structure succes-
sively connected in series between a L-pole circuit
and a N-pole circuit of the residual current-operated
circuit breaker, the test button (32), the switch torsion
spring (34) and the electric conduction-coordinating
structure are all located on one side of a handle (5-0)
of the operating mechanism (5), and the test button
(32) and the handle (5-0) are arranged side by side
along a height direction of the circuit breaker housing
(1)

two ends of the switch torsion spring (34) are a switch
arm and a connecting arm respectively, the switch
arm drivingly cooperates with the test button (32),
and the connecting arm is fixedly disposed; the elec-
tric conduction-coordinating structure comprises a
coordinating torsion spring (31), two ends of the co-
ordinating torsion spring (31) are a coordinating arm
and a fixed arm respectively, the coordinating arm
drivingly cooperates with the operating mechanism,
andthefixed armis fixedly disposed; the short-circuit
instantaneous tripping mechanism (3) is an electro-
magnetic trip, comprising a magnetic yoke (3-0) and
acoilassembly (3-1), the magnetic yoke (3-0)is elec-
trically connected to the L-pole contact system; the
coordinating arm is disconnected from the magnetic
yoke (3-0) when the circuit breaker is in a break-
contact state; the operating mechanism drives the
coordinating arm to connect the magnetic yoke (3-0)
when the circuit breaker switches from the break-
contact state to a make-contact state; the switch arm
and the electric conduction-coordinating structure
remain in a normal disconnected state, pressing the
test button (32) enables it to drive the switch arm to
contact with the electric conduction-coordinating
structure for electric conduction.
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The 18 mm-width residual current-operated circuit
breaker according to any one of claims 1-3, wherein
the 18 mm-width residual current-operated circuit
breaker further comprises an anti-misoperation ap-
paratus disposed within the first area (A1), which
comprises a position-restriction structure (33) that
can be switched between a first position and a sec-
ond position; when a handle (5-0) of the residual cur-
rent-operated circuit breaker is positioned in a break-
contact position, the handle (5-0) cooperates with
the position-restriction structure (33) to restrict it in
the first position, and the position-restriction struc-
ture (33) blocks a test button (32) of the leak elec-
tricity test mechanism from being pressed to a test
position; when the circuit breaker is in a make-con-
tact state, external force presses the test button (32)
to the test position, the position-restriction structure
(33) acts to the second position, blocking the handle
(5-0) from rotating to the break-contact position;
after the test button (32) is released, the position-
restriction structure (33) is driven by the handle (5-0)
to reset from the second position to the first position,
and the handle (5-0) rotates to the break-contact po-
sition.

The 18 mm-width residual current-operated circuit
breaker according to any one of claims 1-3, wherein
two ends of the bimetallic strip (13) are a bimetal-
installing end and a bimetal-cooperated end, the bi-
metal-installing end is opposite the first area (A1),
and the bimetal-cooperated end is located between
the second area (A2) and the fifth area (A5) and driv-
ingly cooperates with the operating mechanism (5).

The 18 mm-width residual current-operated circuit
breaker according to claim 10, wherein the overload
tripping mechanism further comprises an adjustment
structure, which comprises an adjusting screw
(16-0), an adjusting nut (16-1) and an insulation ad-
justmentknob (17), the adjusting nut (16-1) is fixedly
disposed, the adjusting screw (16-0) threadedly co-
operates with the adjusting nut (16-1), of the adjust-
ing screw (16-0) one end cooperates with the bime-
tallic strip (13), another end cooperates with the in-
sulation adjustment knob (17), and the adjusting
screw (16-0) rotates synchronously with the insula-
tion adjustment knob (17);

the 18 mm-width residual current-operated circuit
breaker further comprises a second partition plate
(15) and a bimetal-supporting piece (14) arranged
in the fourth area (A4), the bimetal-installing end is
disposed on the bimetal-supporting piece (14),
which is fixed between the second partition plate (15)
and the circuit breaker housing (1), the adjusting nut
(16-1) is fixed on the second partition plate (15), and
the insulation adjustment knob (17) is rotationally ar-
ranged on the second partition plate (15) around its
own axis.
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The 18 mm-width residual current-operated circuit
breaker according to any one of claims 1-3, wherein
the circuit breaker further comprises a first partition
plate (2), the first partition plate (2) further comprises
an air passage (2-20) disposed on one side thereof,
which is a labyrinth air passage, comprising at least
two reverse zig-like passages, of the air passage
(2-20) one end is opposite the N-pole contact sys-
tem, and another end is provided with at least one
exhaust opening.

The 18 mm-width residual current-operated circuit
breaker according to any one of claims 1-3, wherein
the 18 mm-width residual current-operated circuit
breaker further comprises a circuit board (30) dis-
posed in the fifth area (A5), the circuit board (30),
the magnetic flux trip (24) and the zero-sequence
current transformer (27) are arranged side by side
in proper order along the length direction of the circuit
breaker housing (1).

The 18 mm-width residual current-operated circuit
breaker according to any one of claims 1-3, wherein
the 18 mm-width residual current-operated circuit
breaker further comprises a shielding cover (26) and
a L-pole current input wiring board (29) disposed
within the fifth area (A5), and a L-pole arc-striking
plate (25) disposed within the third area (A3);

the L-pole current input wiring board (29) and the L-
pole arc-striking plate (25) are positioned on both
sides of the magnetic flux trip (24) respectively, the
L-pole arc-striking plate (25) s electrically connected
to the L-pole current input wiring board (29) through
a first wire (28); the shielding cover (26) comprises
ashielding cover top plate and a shielding cover back
plate, the shielding cover top plate is positioned be-
tween the zero-sequence current transformer (27)
and the magnetic flux trip (24), the shielding cover
back plate is located between the first wire (28) and
the magnetic flux trip (24).

The 18 mm-width residual current-operated circuit
breaker according to any one of claims 1-3, wherein
the 18 mm-width residual current-operated circuit
breaker further comprises a magnetic flux trip reset-
ting structure, which comprises a pokingrod (21) and
a pushing rod (22) respectively rotationally arranged
on the circuit breaker housing (1), and a resetting
spring (23);

when the magnetic flux trip (24) acts, a ejector rod
of the magnetic flux trip (24) props up to drive the
pushing rod (22) to rotate, the pushing rod (22) drives
the operating mechanism (5) to be tripped; after the
residual current-operated circuit breaker is tripped
and breaks contact under the action of the magnetic
flux trip (24), the resetting spring (23) drives the pok-
ing rod (21) to rotate, meanwhile the poking rod (21)
drives the pushing rod (22) to rotate toward the di-
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rection, in which the pushing rod (22) rotates to reset
the ejector rod; when the residual current-operated
circuit breaker makes contact, the operating mech-
anism (5) drives the poking rod (21) to rotate to sep-
arate it from the pushing rod (22).
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