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Description
BACKGROUND OF THE INVENTION

Field of the invention

[0001] The presentinvention relates to a contact mod-
ule of circuit breaker, and more particularly, relates to a
moving contact linkage structure in the operation mech-
anism of a modular circuit breaker.

The Related Art

[0002] Modularization of contacts is a development
trend of molded case circuit breakers. As an important
component of the molded case circuit breaker, contact
module has drawn great attention. Modern molded case
circuit breakers with high breaking capacity generally uti-
lize modularized contacts. The structural styles of the
modularized contacts are various. For the purpose of
keeping synchronization on the switching of contacts in
separate phases, various types of rotational moving con-
tactlinkage structures are provided in domestic or foreign
products. The rotational moving contact linkage struc-
tures may guarantee motion synchronization of contacts
of separate phases, and contact balance on bilateral con-
tacts within a rotary dual breakpoint moving contact in a
particular single phase. A typical linkage structure is a
metal rod member assembled additionally and independ-
ently to a contact module. Such a structure has a risk of
interphase short circuit. Multiple location fit of the struc-
ture may also deteriorate the contact situation of the mov-
ing contact, such as unbalanced contact pressure on bi-
lateral contacts of a rotary dual breakpoint moving con-
tact.

[0003] Document WO 03/050835 A1 discloses a
multipole low-voltage power circuit breaker, comprising
actuation means that have an actuation lever and an el-
ement for supporting and moving the moving contacts of
the circuit breaker, a contoured insulating cover that has
afirst portion, which forms the lower part of the enclosure
of the circuit breaker and delimits a containment volume,
and a second portion, which forms the front wall and par-
tially forms the side and upper walls of the circuit breaker,
wherein it comprises multiple poles comprising an insu-
lating enclosure with front and rear half-shells, operation
mechanism side plate, contact rotor with movable con-
tacts and linkage elements, arranged side by side and
mutually assembled, and in that at least one portion of
the side, upper and rear walls of the circuit breaker is
constituted by the side, upper and rear walls of said as-
sembled poles.

[0004] The document US 2001/048354 A1 relates to
a pressure sensitive trip mechanism for a rotary breaker,
wherein the circuit breaker operating mechanism is cou-
pled with a center cassette and is connected with the
outer cassettes by drive pin. All cassettes along with the
circuit breaker operating mechanism are assembled into
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base and retained therein by the mid-cover.

[0005] The document US 2007/063796 A1 relates to
a modular switching device which includes a plurality of
interconnected modules, the modules having a control
device module and a pole cell module, the modules of
the switching device being directly interconnected with a
shaft adapted to transfer a torque required for operating
the switching device from one module to another module.

SUMMARY

[0006] The presentinvention discloses a moving con-
tact linkage structure for modular circuit breaker. The
presentinvention guarantees reliable linkage of the mov-
ing contact and uniform contact pressure on separate
contacts within the modularized contacts.

[0007] According to the present invention, a moving
contact linkage structure for modular circuit breaker is
disclosed. The moving contact linkage structure for mod-
ular circuit breaker comprises: a first case and a second
case, a first shaft, an operation mechanism side plate,
an operation mechanism lower connecting rod, a contact
rotor, a first linkage member and a second linkage mem-
ber. The first case has a first mounting hole and the sec-
ond case has a second mounting hole, the position of
the first mounting hole and the position of the second
mounting hole correspond to each other. The operation
mechanism side plate has a third through hole, the third
through hole is positioned at a rotation center of a contact
rotor. The operation mechanism lower connecting rod
has a fourth through hole, the first shaft connects to the
fourth through hole. The contact rotor is rotatable around
a rotation center, the contact rotor has mating surfaces
on both sides. The first linkage member connects to the
mating surface on a first side of the contact rotor. The
second linkage member connects to the mating surface
on a second side of the contact rotor. The contact rotor,
the first linkage member and the second linkage member
are mounted in the first mounting hole and the second
mounting hole.

[0008] According to an embodiment, the contact rotor
has first recess holes. The first recess holes are posi-
tioned on the mating surfaces on both sides of the contact
rotor. The first recess holes on the mating surface of a
same side are symmetric along the rotation center of the
contact rotor.

[0009] According to the invention, the first linkage
member has a first linkage matching surface and a sec-
ond linkage matching surface. The first linkage matching
surface has a convex first axle at a position correspond-
ing to the rotation center of the contact rotor. The first
axle connects to the third through hole. The axial length
of the first axle ensures that the first axle can at least go
through the third through hole and extend to a first non-
through hole on the second linkage member. The first
linkage matching surface has a second non-through hole.
The second non-through hole is parallel to the rotation
axis of the contact rotor, the first shaft connects to the
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second non-through hole. The second linkage matching
surface has second lugs. The second lugs engage with
the first recess holes on the contact rotor.

[0010] According to an embodiment, the second link-
age member has a third linkage matching surface and a
fourth linkage matching surface. The third linkage match-
ing surface has first non-through hole at a position cor-
responding to the rotation center of the contact rotor, the
first non-through hole connects to the first axle of the first
linkage member. The third linkage matching surface has
a third non-through hole, the third non-through hole is
parallel to the rotation axis of the contact rotor, the first
shaft connects to the third non-through hole. The third
linkage matching surface has second recess holes. The
fourth linkage matching surface has third lugs, the third
lugs engage with the first recess holes on the contact
rotor.

[0011] According to an embodiment, the first linkage
member has a first arc surface on the outer circumfer-
ence. The first arc surface rotates collaboratively with the
firstcase and the second case. The second linkage mem-
ber has a second arc surface on the outer circumference.
The second arc surface rotates collaboratively with the
first case and the second case.

[0012] According to an embodiment, the first linkage
member has first lugs on the first linkage matching sur-
face. The first lugs engage with the second recess holes
on the third linkage matching surface of the second link-
age member.

[0013] According to an embodiment, the first case has
a fourth lug within the first mounting hole approximate to
the outer surface. The fourth lug has a full circle shape.
The fourth lug limits the protruding position of the first
linkage member or the second linkage member project-
ing from the outer surface of the first case. The first
mounting hole rotates collaboratively with the first arc
surface of the first linkage member or the second arc
surface of the second linkage member. The firstmounting
hole does not block the connection between the first lug
of the first linkage member and the second recess hole
of the second linkage member, nor the connection be-
tween first shaft and the first linkage member or the sec-
ond linkage member.

[0014] According to an embodiment, the second case
has a fifth lug within the second mounting hole approxi-
mate to the outer surface. The fifth lug has a full circle
shape. The fifth lug limits the protruding position of the
first linkage member or the second linkage member pro-
jecting from the outer surface of the second case. The
second mounting hole rotates collaboratively with the first
arc surface of the first linkage member or the second arc
surface of the second linkage member. The second
mounting hole does not block the connection between
the first lug of the first linkage member and the second
recess hole of the second linkage member, nor the con-
nection between first shaft and the first linkage member
or the second linkage member.

[0015] According to an embodiment, the second lugs
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on the first linkage member and the third lugs on the
second linkage member connect to the first recess holes
on the mating surfaces on both sides of the contact rotor,
the axis of the second non-through hole on the first link-
age member and the axis of the third non-through hole
on the second linkage member align with each other. The
first linkage member, the contact rotor and the second
linkage member are disposed in the first mounting hole
on the first case and the second mounting hole on the
second case, the first case and the second case are as-
sembled to form a single phase contact module.

[0016] According to an embodiment, the third lugs on
two second linkage members engage with the first recess
holes on the mating surfaces on both sides of the contact
rotor. The axes of the third non-through holes on the two
second linkage members align with each other. The first
linkage member, the contactrotor and the second linkage
member are disposed in the first mounting hole on the
first case and the second mounting hole on the second
case. The first case and the second case are assembled
to form a single phase contact module.

[0017] The rotational moving contact of the moving
contact linkage structure of modular circuit breaker ac-
cording to the present invention has a different structure
with traditional rotational moving contacts. This structure
removes the linkage structures independent to the con-
tact module and links the contact modules by directly
connection linkage. The linkage components are made
of insulation materials so as to eliminate the risk of inter-
phase short circuit. The present invention also considers
the component manufacturability, the installation con-
venience and structural strength caused by the complex-
ity of the linkage structure of rotational moving contacts.
The moving contact linkage structure of modular circuit
breaker of the present invention supports mass produc-
tion and has a high reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above and other features, natures, and ad-
vantages of the invention will be apparent by the following
description of the embodiments incorporating the draw-
ings, wherein:

Figs. 1a, 1b and 1c illustrate schematic views of an
overall assembly structure of the moving contactlink-
age structure for modular circuit breaker according
to an embodiment of the present invention.

Figs. 2a, 2b and 2c illustrate schematic views of a
single phase contact module within the moving con-
tact linkage structure of modular circuit breaker ac-
cording to an embodiment of the present invention.
Figs. 3a, 3b and 3c illustrate schematic views of the
engagement for linkage members within the moving
contact linkage structure of modular circuit breaker
according to an embodiment of the present inven-
tion.

Fig. 4 illustrates a schematic view of a contact rotor
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within the moving contact linkage structure of mod-
ular circuit breaker according to an embodiment of
the present invention.

Figs. 5a, 5b, 5¢ and 5d illustrate schematic views of
afirstlinkage member within the moving contact link-
age structure of modular circuit breaker according
to an embodiment of the present invention.

Figs. 6a, 6b, 6¢ and 6d illustrate schematic views of
a second linkage member within the moving contact
linkage structure of modular circuit breaker accord-
ing to an embodiment of the present invention.
Figs. 7a, 7b and 7cillustrates schematic views of the
first case and the second case within the moving
contact linkage structure of modular circuit breaker
according to an embodiment of the present inven-
tion.

Figs. 8a and 8b illustrate schematic views of an op-
eration mechanism side plate and an operation
mechanism lower connecting rod within the moving
contact linkage structure of modular circuit breaker
according to an embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF EMBODIMENTS

[0019] The present invention provides a moving con-
tact linkage structure of modular circuit breaker. As
shown in Figs.1 - Fig.8, an embodiment of the moving
contact linkage structure of modular circuit breaker is il-
lustrated. The moving contact linkage structure of mod-
ular circuit breaker comprises: a first case 101 and a sec-
ond case 102, a first shaft 103, an operation mechanism
side plate 104, an operation mechanism lower connect-
ing rod 105, a contact rotor 106, a first linkage member
107 and a second linkage member 108.

[0020] The firstcase 101 has a first mounting hole 110
and the second case 102 has a second mounting hole
120. The position of the first mounting hole 110 and the
position of the second mounting hole 120 correspond to
each other. The operation mechanism side plate 104 has
a third through hole 140. The third through hole 140 is
positioned at a rotation center of a contact rotor 106. The
operation mechanism lower connecting rod 105 has a
fourth through hole. The first shaft 103 connects to the
fourth through hole by inserting into the fourth through
hole. The contact rotor 106 is rotatable around a rotation
center. The contact rotor 106 has mating surfaces on
both sides. The first linkage member 107 connects to the
mating surface on a first side of the contact rotor 106.
The second linkage member 108 connects to the mating
surface on a second side of the contact rotor 106. The
contact rotor 106, the first linkage member 107 and the
second linkage member 108 are mounted in the first
mounting hole 110 and the second mounting hole 120.
[0021] As shown in Fig. 4, the contact rotor 106 is ro-
tatable around a rotation center. The contact rotor 106
has mating surfaces on both sides. The contact rotor 106
has first recess holes 160. The first recess holes 160 are
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positioned on the mating surfaces on both sides of the
contact rotor 106. The first recess holes 160 on the mat-
ing surface of a same side are symmetric along the ro-
tation center of the contact rotor 106. According to the
embodiment shown in Fig. 4, on the mating surface of
the same side of the contact rotor 106, there are at least
two first recess holes 160 disposed on each side of the
rotation center. Recess hole is utilized in the contact rotor
106 according to the embodiment shown in Fig. 4. It
should be noticed that other forms, such as a lug may be
used as well. If lugs are used on the contact rotor 106,
the lugs now utilized on the first linkage member 107 and
the second linkage member 108 shall be replaced with
recess grooves correspondingly, so that the contact rotor
106 may still engage with the first linkage member 107
and the second linkage member 108. Returning to the
embodiment illustrated by the drawings, there are two
first recess holes 160 on the mating surface of a same
side. The two first recess holes 160 are disposed to be
symmetric along the rotation center if there is enough
room. The depth of the recess hole 160 is atleast 1.5mm,
so as to ensure a contact surface enough for bearing the
pressure.

[0022] As shown in Figs. 5a, 5b, 5¢ and 5d, the first
linkage member 107 has a first linkage matching surface
and a second linkage matching surface. The first linkage
matching surface has a convex first axle 170 at a position
corresponding to the rotation center of the contact rotor
106. The first axle 170 connects to the third through hole
140 on the operation mechanism side plate 104, the con-
nection is realized by insertion. The axial length of the
first axle 170 ensures that the first axle 170 at least goes
through the third through hole 140 on the operation mech-
anism side plate 104 and extends to a first non-through
hole 180 on the second linkage member 108. The first
linkage matching surface of the first linkage member 107
also has a second non-through hole 171. The second
non-through hole 171 is parallel to the rotation axis of the
contact rotor. The first shaft 103 connects to the second
non-through hole 171 by insertion. The firstlinkage mem-
ber 107 has at least two first lugs 172 on the first linkage
matching surface, the first lugs 172 engage with second
recess holes 182 disposed on the second linkage mem-
ber 108. The first linkage member 107 has at least two
second lugs 173 on the second linkage matching surface.
The second lugs 173 engage with the first recess holes
160 on the contact rotor 106. The first linkage member
107 has a first arc surface 174 on the outer circumfer-
ence. Thefirstarc surface 174 rotates collaboratively with
the first case 101 and the second case 102.

[0023] Asshownin Figs. 6a, 6b, 6¢c and 6d, the second
linkage member 108 has a third linkage matching surface
and a fourth linkage matching surface. The third linkage
matching surface of the second linkage member 108 has
first non-through hole 180 at a position corresponding to
the rotation center of the contact rotor 106. The first non-
through hole 180 connects to the first axle 170 of the first
linkage member 107. The third linkage matching surface
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of the second linkage member 108 has a third non-
through hole 181. The third non-through hole 181 is par-
allel to the rotation axis of the contact rotor 106. The first
shaft 103 connects to the third non-through hole 181 by
insertion. The third linkage matching surface of the sec-
ond linkage member 108 has at least two second recess
holes 182. The second recess holes 182 engage with
the first lugs 172 on the first linkage member 107. The
fourth linkage matching surface of the second linkage
member 108 has at least two third lugs 183, the third lugs
183 engage with the first recess holes 160 on the contact
rotor 106. The second linkage member 108 has a second
arc surface 184 on the outer circumference. The second
arc surface 184 rotates collaboratively with the first case
101 and the second case 102.

[0024] As shown in Figs. 7a, 7b and 7c, the first case
101 and the second case 102 are the housing of the
contact module. The first case 101 has a first mounting
hole 110 on a flat surface in the middle part. The first
mounting hole 110 accommodates the contact rotor 106,
the first linkage member 107 and the second linkage
member 108. A fourth lug 111 is disposed within the first
mounting hole 110 at a position approximate to the outer
surface of the first case 101. The fourth lug 111 has a
full circle shape. The first linkage 107 or the second link-
age member 108 may insert into the first mounting hole
110 from the inner surface of the first case 101, but the
first linkage member 107 or the second linkage member
108 will not completely project out of the outer surface
of the first case 101 because of the obstruction of the
fourth lug 111. The protruding positions of the first linkage
member 107 or the second linkage member 108 out of
the outer surface of the first case 101 are limited to their
linkage matching surfaces. The fourth lug 111 limits the
protruding position of the first linkage member 107 or the
second linkage member 108 projecting from the outer
surface of the first case. The first mounting hole 110 co-
operates for rotation with the first arc surface 174 of the
first linkage member 107 or the second arc surface 184
of the second linkage member 108. The first mounting
hole 110 does not block the connection between the first
lug 172 of the first linkage member 107 and the second
recess hole 182 of the second linkage member 108. The
first mounting hole 110 does not block the connection
between first shaft 103 and the first linkage member 107,
or the connection between first shaft 103 and the second
linkage member 108.

[0025] Still refer to Figs. 7a, 7b and 7c, the second
case 102 has a second mounting hole 120 on a flat sur-
face in the middle part, the second mounting hole 120
also accommodates the contact rotor 106, the first link-
age member 107 and the second linkage member 108.
A fifth lug 121 is disposed within the second mounting
hole 120 at a position approximate to the outer surface
of the second case 102. The fifth lug 121 has a full circle
shape. The first linkage 107 or the second linkage mem-
ber 108 may insert into the second mounting hole 120
from the inner surface of the second case 102, but the
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first linkage member 107 or the second linkage member
108 will not completely project out of the outer surface
of the second case 102 because of the obstruction of the
fifth lug 121. The protruding positions of the first linkage
member 107 or the second linkage member 108 out of
the outer surface of the second case 102 are limited to
their linkage matching surfaces. The fifth lug 121 limits
the protruding position of the first linkage member 107
or the second linkage member 108 projecting from the
outer surface of the second case. The second mounting
hole 120 rotates collaboratively with the first arc surface
174 of the first linkage member 107 or the second arc
surface 184 of the second linkage member 108. The sec-
ond mounting hole 120 does not block the connection
between the first lug 172 of the first linkage member 107
and the second recess hole 182 of the second linkage
member 108. The second mounting hole 110 does not
block the connection between first shaft 103 and the first
linkage member 107, or the connection between first
shaft 103 and the second linkage member 108.

[0026] As shown in Figs. 8a and 8b, the operation
mechanism side plate 104 has a third through hole 140
on a flat surface. The third through hole 140 is positioned
at a rotation center of a contact rotor 106. The third
through hole 140 connects with the first axle 170 of the
first linkage member 107 by insertion. The operation
mechanism lower connecting rod 105 has a fourth
through hole on aflat surface. Thefirst shaft 103 connects
to the fourth through hole by insertion.

[0027] Figs. 1a, 1b and 1c illustrate schematic views
of an overall assembly structure of the moving contact
linkage structure of modular circuit breaker according to
an embodiment of the presentinvention. Figs. 2a, 2b and
2c illustrate schematic views of a single phase contact
module within the moving contact linkage structure of
modular circuit breaker according to an embodiment of
the presentinvention. Figs. 3a, 3b and 3c illustrate sche-
matic views of the connection of linkage members within
the moving contact linkage structure of modular circuit
breaker according to an embodiment of the present in-
vention. Figs. 1 - 3 illustrate a single phase contact mod-
ule 100.
[0028] During the procedure of the engagement:

1) The second lugs 173 on the first linkage member
107 and the third lugs 183 on the second linkage
member 108 are inserted and assembled in the re-
cess holes 160 on the mating surfaces on both sides
of the contact rotor 106. The axis of the second non-
through hole 171 on the first linkage member 107
and the axis of the third non-through hole 181 on the
second linkage member 108 align with each other.
The first linkage member 107, the contact rotor 106
and the second linkage member 108 are disposed
in the first mounting hole 110 on the first case 101
and the second mounting hole 120 on the second
case 102. The first case 101 and the second case
102 are assembled to form a first single phase con-
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tact module.

2) Counterchange the assembly position of the first
linkage member 107 and the second linkage mem-
ber 108, that is, counterchange the assembly posi-
tion of the first linkage member 107 and the second
linkage member 108 for connecting to the contact
rotor 106, to form a second single phase contact
module. The second single phase contact module
and the first single phase contact module are sym-
metric with respect to structure.

3) The third lugs 183 on two second linkage members
108 are inserted and assembled in the recess holes
160 on the mating surfaces on both sides of the con-
tact rotor 106. The axes of the two third non-through
holes 181 on the two second linkage members 108
align with each other. The contact rotor 106 and the
two second linkage members 108 are disposed in
the first mounting hole 110 on the first case 101 and
the second mounting hole 120 on the second case
102. The first case 101 and the second case 102 are
assembled to form a third single phase contact mod-
ule.

[0029] The moving contact linkage structure of modu-
lar circuit breaker according to the present invention may
guarantee reliable linkage of the moving contact and
keep consistence of the contact pressure of different con-
tacts. According to the embodiments of the present in-
vention, moving contact linkage may be realized by as-
sembling the above three types of single phase contact
modules in turn, no additional independent linkage ele-
ment is needed.

[0030] The rotational moving contact of the moving
contact linkage structure of modular circuit breaker ac-
cording to the present invention has a different structure
with traditional rotational moving contacts. This structure
removes the linkage structures independent to the con-
tact module and links the contact modules by directly
connection linkage. The linkage components are made
of insulation materials so as to eliminate the risk of inter-
phase short circuit. The presentinvention also considers
the component manufacturability, the installation con-
venience and structural strength caused by the complex-
ity of the linkage structure of rotational moving contacts.
The moving contact linkage structure of modular circuit
breaker of the present invention supports mass produc-
tion and has a high reliability.

Claims

1. Amoving contact linkage structure for modular circuit
breaker, comprising:

a first case (101) or and a second case (102),
the first case (101) or having a first mounting
hole (110) and the second case (102) having a
second mounting hole (120), a the position of

10

15

20

25

30

35

40

45

50

55

the first mounting hole (110) and the position of
the second mounting hole (120) corresponding
to each other;

a first shaft (103);

an operation mechanism side plate (104), the
operation mechanism side plate (104) having a
third through hole (140), the third through hole
(140) being positioned at a rotation center of a
contact rotor (106);

an operation mechanism lower connecting rod
(105), the operation mechanism lower connect-
ing rod (105) having a fourth through hole, the
first shaft (103) connecting to the fourth through
hole;

a contact rotor (106), the contact rotor (106) be-
ing rotatable around a rotation center, the con-
tact rotor having mating surfaces on both sides;
a first linkage member (107), the first linkage
member (107) connecting to the mating surface
on a first side of the contact rotor (106), the first
linkage member (107) having a convex first axle
(170) at a position corresponding to the rotation
center of the contact rotor (106), the convex first
axle (170) connecting to the third through hole
(140);

asecond linkage member (108), the second link-
age member (108) connecting to the mating sur-
face on a second side of the contact rotor (106);
wherein the first linkage member (107), the con-
tact rotor (106) and the second linkage member
(108) are disposed in the first mounting hole
(110) on the first case (101) and the second
mounting hole (120) on the second case (102),
the first case (101) and the second case (102)
are assembled to form a single phase contact
module (100);

the contact rotor (106) and two second linkage
members (108) are disposed in the first mount-
ing hole (110) on the first case (101) and the
second mounting hole (120) on the second case
(102), the first case (101) and the second case
(102) are assembled to form a further single
phase contact module (100); and

the single phase contact modules (100) are adapted
to be linked by directly connection linkage without
any linkage structures independent to the contact
modules (100).

The moving contact linkage structure for modular cir-
cuit breaker according to claim 1, characterized in
that,

the contact rotor has first recess holes, the first re-
cess holes being positioned on the mating surfaces
on both sides of the contact rotor, the first recess
holes on the mating surface of a same side being
symmetrical along the rotation center of the contact
rotor.
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The moving contact linkage structure for modular cir-
cuit breaker according to claim 2, characterized in
that,

the first linkage member has a first linkage matching
surface and a second linkage matching surface;
the convex first axle is on the first linkage matching
surface at a position corresponding to the rotation
center of the contact rotor, the axial length of the first
axle ensures the first axle to at least go through the
third through hole and extend to a first non-through
hole on the second linkage member; the first linkage
matching surface has a second non-through hole,
the second non-through holeis parallelto the rotation
axis of the contact rotor, the first shaft connects to
the second non-through hole;

the second linkage matching surface has second
lugs, the second lugs engage with the first recess
holes on the contact rotor.

The moving contact linkage structure for modular cir-
cuit breaker according to claim 3, characterized in
that,

the second linkage member has a third linkage
matching surface and a fourth linkage matching sur-
face;

the third linkage matching surface has a first non-
through hole at a position corresponding to the rota-
tion center of the contact rotor, the first non-through
hole connects to the first axle of the firstlinkage mem-
ber; the third linkage matching surface has a third
non-through hole, the third non-through hole is par-
allel to the rotation axis of the contact rotor, the first
shaft connects to the third non-through hole; the third
linkage matching surface has second recess holes;
the fourth linkage matching surface has third lugs,
the third lugs engage with the first recess holes on
the contact rotor.

The moving contact linkage structure for modular cir-
cuit breaker according to claim 4, characterized in
that,

the first linkage member has a first arc surface on
the outer circumference, when the contact rotor ro-
tates, the first arc surface collaborates with the first
case and the second case;

the second linkage member has a second arc sur-
face on the outer circumference, when the contact
rotor rotates, the second arc surface collaborates
with the first case and the second case.

The moving contact linkage structure for modular cir-
cuit breaker according to claim 5, characterized in
that,

the first linkage member has first lugs on the first
linkage matching surface, the second linkage mem-
ber having second recess holes on the third linkage
matching surface, the first lugs engaging with the
second recess holes.
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The moving contact linkage structure for modular cir-
cuit breaker according to claim 6, characterized in
that,

the first case has a fourth lug within the first mounting
hole adjacent to the outer surface, the fourth lug has
a full circle shape, the fourth lug limits the protruding
position of the first linkage member or the second
linkage member projecting from the outer surface of
the first case;

whenthe contactrotor rotates, the first mounting hole
collaborates with the first arc surface of the first link-
age member or the second arc surface of the second
linkage member;

the first mounting hole does not block the connection
between the first lug of the first linkage member and
the second recess hole of the second linkage mem-
ber, nor the connection between the first shaft and
the first linkage member or the second linkage mem-
ber.

The moving contact linkage structure for modular cir-
cuit breaker according to claim 6, characterized in
that,

the second case has a fifth lug within the second
mounting hole adjacent to the outer surface, the fifth
lug has a full circle shape, the fifth lug limits the pro-
truding position of the first linkage member or the
second linkage member projecting from the outer
surface of the second case;

when the contact rotor rotates, the second mounting
hole collaborates with the first arc surface of the first
linkage member or the second arc surface of the
second linkage member;

the second mounting hole does not block the con-
nection between the first lug of the first linkage mem-
berand the second recess hole of the second linkage
member, nor the connection between the first shaft
and the first linkage member or the second linkage
member.

The moving contact linkage structure for modular cir-
cuit breaker according to claim 7 or 8, characterized
in that,

the second lugs on the first linkage member and the
third lugs on the second linkage member connect to
the first recess holes on the mating surfaces on both
sides of the contact rotor, the axis of the second non-
through hole on the firstlinkage member and the axis
of the third non-through hole on the second linkage
member align with each other;

the first linkage member, the contact rotor and the
second linkage member are disposed in the first
mounting hole on the first case and the second
mounting hole on the second case, the first case and
the second case are assembled to form a single
phase contact module.

10. The moving contact linkage structure for modular cir-
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cuit breaker according to claim 7 or 8, characterized
in that,

the third lugs on two second linkage members re-
spectively engage with the first recess holes on the
mating surfaces on both sides of the contact rotor;

the axes of the two third non-through holes on the
two second linkage members align with each other;
the contact rotor and the two second linkage mem-
bers are disposed in the first mounting hole on the
first case and the second mounting hole on the sec-
ond case, the first case and the second case are
assembled to form a single phase contact module.

Patentanspriiche

Verknipfungsstruktur eines beweglichen Kontaktes
fir einen modularen Schutzschalter, umfassend:

ein erstes Gehause (101) und ein zweites Ge-
hause (102), das erste Gehause (101) miteinem
ersten Montageloch (110) und das zweite Ge-
hause (102) mit einem zweiten Montageloch
(120), die Position des ersten Montagelochs
(110) und die Position des zweiten Montage-
lochs (120) miteinander Gbereinstimmend;
einen ersten Schaft (103);

eine Betriebsmechanismus-Seitenplatte (104),
welche Betriebsmechanismus-Seitenplatte
(104) ein drittes Durchgangsloch (140) aufweist,
das dritte Durchgangsloch (140) positioniert an
einem Rotationszentrum eines Kontaktrotors
(106);

eine untere Betriebsmechanismus-Verbin-
dungsstange (105), welche untere Betriebsme-
chanismus-Verbindungsstange (105) ein vier-
tes Durchgangsloch aufweist, der erste Schaft
(103) verbunden mit dem vierten Durchgangs-
loch;

einem Kontaktrotor (106), welcher Kontaktrotor
(106) um ein Rotationszentrum drehbar ist, wel-
cher Kontaktrotor zusammenpassende Oberfla-
chen auf beiden Seiten hat;

ein erstes Verknlpfungsglied (107), welches
erste Verknupfungsglied (107) mit der zusam-
menpassenden Oberflache auf einer ersten Sei-
te des Kontaktrotors (106) verbunden ist, wel-
ches erste Verknlpfungsglied (107) eine kon-
vexe erste Achse (170) an einer Position ent-
sprechend dem Rotationszentrum des Kontak-
trotors (106) hat, die konvexe erste Achse (170)
verbunden mit dem dritten Durchgangsloch
(140);

ein zweites Verkniupfungsglied (108), das zwei-
te Verknlpfungsglied (108) verbunden mit der
zusammenpassenden Oberflache auf einer
zweiten Seite des Kontaktrotors (106);

wobei das erste Verknlpfungsglied (107), der
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Kontaktrotor (106) und das zweite Verknlp-
fungsglied (108) in dem ersten Montageloch
(110) auf dem ersten Gehduse (101) und dem
zweiten Montageloch (120) auf dem zweiten
Gehause (102) angeordnet sind, das erste Ge-
hause (101) und das zweite Gehause (102) zu-
sammengebaut sind, um ein Einphasen-Kon-
taktmodul (100) zu bilden;

der Kontaktrotor (106) und zwei zweite Verknip-
fungsglieder (108) in dem ersten Montageloch
(110) auf dem ersten Gehause (101) und dem
zweiten Montageloch (120) auf dem zweiten
Gehause (102) angeordnet sind, das erste Ge-
hause (101) und das zweite Gehause (102) zu-
sammengebaut sind, um ein weiteres Einpha-
sen-Kontaktmodul (100) zu bilden; und

die Einphasen-Kontaktmodule (100) angepasst
sind, um durch direkte Verbindungsverknip-
fung ohne irgendwelche Verknipfungsstruktu-
ren unabhangig mit den Kontaktmodulen (100)
verknipft zu werden.

Verknipfungsstruktur eines beweglichen Kontaktes
flr einen modularen Schutzschalter nach Anspruch
1, dadurch gekennzeichnet, dass

der Kontaktrotor erste Vertiefungslécher hat, welche
ersten Vertiefungslécher an den zusammenpassen-
den Oberflachen auf beiden Seiten des Kontaktro-
tors positioniert sind, welche ersten Vertiefungslo-
cher an den zusammenpassenden Oberflachen auf
einer selben Seite entlang des Rotationszentrums
des Kontaktrotors symmetrisch sind.

Verknipfungsstruktur eines beweglichen Kontaktes
flr einen modularen Schutzschalter nach Anspruch
2, dadurch gekennzeichnet, dass

das erste Verknipfungsglied eine erste passende
Verknipfungsoberfliche und eine zweite passende
Verknipfungsoberflache hat;

die konvexe erst Achse auf der ersten passenden
Verknipfungsoberflache ist, an einer Position ent-
sprechend dem Rotationszentrum des Kontaktro-
tors, die Axiallange der ersten Achse sicherstellt,
dass die erste Achse mindestens durch das dritte
Durchgangsloch geht und zu einem ersten Nicht-
durchgangsloch auf dem zweiten Verkniupfungs-
glied verlauft; die erste passende Verknipfungso-
berflache ein zweites Nichtdurchgangsloch hat, wel-
ches zweite Nichtdurchgangsloch parallel zu der Ro-
tationsachse des Kontaktrotors ist, der erste Schaft
verbunden mit dem zweiten Nichtdurchgangsloch;
die zweite passende Verknupfungsoberflache zwei-
te Osen hat, welche zweiten Osen in die ersten Ver-
tiefungslécher auf dem zweiten Kontaktrotor eingrei-
fen.

Verknipfungsstruktur eines beweglichen Kontaktes
fir einen modularen Schutzschalter nach Anspruch
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3, dadurch gekennzeichnet, dass

das zweite Verknlpfungsglied eine dritte passende
Verknipfungsoberfliche und eine vierte passende
Verknupfungsoberfliche hat;

die dritte passende Verknlpfungsoberflache ein ers-
tes Nichtdurchgangsloch hat, an einer Position ent-
sprechend dem Rotationszentrum des Kontaktro-
tors, das erste Nichtdurchgangsloch verbunden mit
der ersten Achse des ersten Verknipfungsglieds;
die dritte passende Verknulpfungsoberflache ein drit-
tes Nichtdurchgangsloch hat, das dritte Nichtdurch-
gangsloch parallel zu der Rotationsachse des Kon-
taktrotors ist, der erste Schaft verbunden mit dem
dritten Nichtdurchgangsloch; die dritte passende
Verknipfungsoberflaiche zweite Vertiefungslécher
hat;

die vierte passende Verknipfungsoberflache dritte
Osen hat, welche dritten Osen in die ersten Vertie-
fungslécher auf dem Kontaktrotor eingreifen.

Verknipfungsstruktur eines beweglichen Kontaktes
fiir einen modularen Schutzschalter nach Anspruch
4, dadurch gekennzeichnet, dass

das erste Verkniipfungsglied eine erste Bogenober-
flache auf dem AuRenumfang hat, wenn sich der
Kontaktrotor dreht, welche erste Bogenoberflache
mit dem ersten Gehause und dem zweiten Gehause
zusammenarbeitet;

das zweite Verknipfungsglied eine zweite Bogeno-
berflache auf dem AuRenumfang hat, wenn sich der
Kontaktrotor dreht, welche zweite Bogenoberflache
mit dem ersten Gehause und dem zweiten Gehause
zusammenarbeitet.

Verknipfungsstruktur eines beweglichen Kontaktes
fiir einen modularen Schutzschalter nach Anspruch
5, dadurch gekennzeichnet, dass

das erste Verkniipfungsglied erste Osen auf der ers-
ten passenden Verkniupfungsoberflaiche hat, das
zweite Verknipfungsglied versehen mitzweiten Ver-
tiefungsléchern auf der dritten passenden Verkn(p-
fungsoberflache, die ersten Osen eingreifend in die
zweiten Vertiefungsldcher.

Verknipfungsstruktur eines beweglichen Kontaktes
flir einen modularen Schutzschalter nach Anspruch
6, dadurch gekennzeichnet, dass

das erste Gehause eine vierte Ose innerhalb des
ersten Montagelochs neben der AuRenoberflache
hat, die vierte Ose eine volle Kreisform hat, die vierte
Ose die hervorstehende Position des ersten Ver-
knlpfungsgliedes oder das Hervorstehen des zwei-
ten Verknipfungsgliedes von der AuRenoberflache
des ersten Gehauses begrenzt;

wenn sich der Kontaktrotor dreht, das erste Monta-
geloch mit der ersten Bogenoberflache des ersten
Verknipfungsgliedes oder der zweiten Bogenober-
flache des zweiten Verknlpfungsgliedes zusam-
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10.

menarbeitet;

das erste Montageloch weder die Verbindung zwi-
schen der ersten Ose des ersten Verkniipfungsglie-
des und dem zweiten Vertiefungsloch des zweiten
Verknipfungsgliedes noch die Verbindung zwi-
schen dem ersten Schaft und dem ersten Verkniip-
fungsglied oder dem zweiten Verkniipfungsglied blo-
ckiert.

Verknipfungsstruktur eines beweglichen Kontaktes
fir einen modularen Schutzschalter nach Anspruch
6, dadurch gekennzeichnet, dass

das zweite Gehause eine fiinfte Ose innerhalb des
zweiten Montagelochs neben der AuRenoberflache
hat, die fiinfte Ose eine volle Kreisform hat, die fiinfte
Ose die hervorstehende Position des ersten Ver-
knipfungsgliedes oder das Hervorstehen des zwei-
ten Verknupfungsgliedes von der Auenoberflache
des zweiten Gehauses begrenzt;

wenn sich der Kontaktrotor dreht, das zweite Mon-
tageloch mit der ersten Bogenoberflache des ersten
Verknipfungsgliedes oder der zweiten Bogenober-
flache des zweiten Verknlpfungsgliedes zusam-
menarbeitet;

das zweite Montageloch weder die Verbindung zwi-
schen der ersten Ose des ersten Verkniipfungsglie-
des und dem zweiten Vertiefungsloch des zweiten
Verknipfungsgliedes noch die Verbindung zwi-
schen dem ersten Schaft und dem ersten Verkniip-
fungsglied oder dem zweiten Verkniipfungsglied blo-
ckiert.

Verknipfungsstruktur eines beweglichen Kontaktes
fir einen modularen Schutzschalter nach Anspruch
7 oder 8, dadurch gekennzeichnet, dass

die zweiten Osen auf dem ersten Verkniipfungsglied
und die dritten Osen auf dem zweiten Verkniipfungs-
glied verbunden sind mit den ersten Vertiefungslo-
chern auf den zusammenpassenden Oberflachen
an beiden Seiten des Kontaktrotors, die Achse des
zweiten Nichtdurchgangslochs auf dem ersten Ver-
knipfungsglied und die Achse des dritten Nicht-
durchgangslochs auf dem zweiten Verknipfungs-
glied zueinander ausgerichtet sind;

das erste Verknupfungsglied, der Kontaktrotor und
das zweite Verknipfungsglied in dem ersten Mon-
tageloch auf dem ersten Gehduse und dem zweiten
Montageloch auf dem zweiten Gehause angeordnet
sind, das erste Gehause und das zweite Gehause
zusammengebaut sind, um ein Einphasen-Kontakt-
modul zu bilden.

Verknipfungsstruktur eines beweglichen Kontaktes
fUr einen modularen Schutzschalter nach Anspruch
7 oder 8, dadurch gekennzeichnet, dass

die dritten Osen auf zwei zweiten Verkniipfungsglie-
dern jeweils in die ersten Vertiefungsldcher auf den
passenden Oberflachen an beiden Seiten des Kon-
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taktrotors eingreifen;

die Achsen der zwei dritten Nichtdurchgangslécher
auf den zwei zweiten Verknlpfungsgliedern zuein-
ander ausgerichtet sind;

der Kontaktrotor und die zwei zweiten Verknlip-
fungsglieder in dem ersten Montageloch auf dem
ersten Gehause und dem zweiten Montageloch auf
dem zweiten Gehduse angeordnet sind, das erste
Gehause und das zweite Gehause zusammenge-
baut sind, um ein Einphasen-Kontaktmodul zu bil-
den.

Revendications

1. Structure de liaison de contact mobile pour un dis-
joncteur modulaire comprenant :

un premier boitier (101) et un second boitier
(102), le premier boitier (101) ayant un premier
trou de montage (110), et le second boitier (102)
ayant un second trou de montage (120), la po-
sition du premier trou de montage (110) et la
position du second trou de montage (120) étant
correspondantes entre elles ;

un premier arbre (103) ;

une plaque latérale de mécanisme de comman-
de (104), la plaque latérale de mécanisme de
commande (104) ayant un troisieme trou débou-
chant (140), le troisieme trou débouchant (140)
étant positionné a un centre de rotation d’un ro-
tor de contact (106)

une tige de raccordement inférieure de méca-
nisme de commande (105), la tige de raccorde-
ment inférieure de mécanisme de commande
(105) ayant un quatrieme trou débouchant, le
premier arbre (103) se raccordant au quatriéme
trou débouchant ;

un rotor de contact (106), le rotor de contact
(106) pouvant tourner autour d’un centre de ro-
tation, le rotor de contact ayant des surfaces de
couplage des deux cotés ;

un premier élément de liaison (107), le premier
élément de liaison (107) se raccordant a la sur-
face de couplage sur un premier c6té du rotor
de contact (106), le premier élément de liaison
(107) ayant un premier essieu convexe (170)
dans une position correspondant au centre de
rotation du rotor de contact (106), le premier es-
sieu convexe (170) se raccordant au troisieme
trou débouchant (140) ;

un second élément de liaison (108), le second
élément de liaison (108) se raccordant a la sur-
face de couplage sur un second cété du rotor
de contact (106) ;

dans laquelle le premier élément de liaison
(107), le rotor de contact (106) et le second élé-
ment de liaison (108) sont disposés dans le pre-
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mier trou de montage (110) sur le premier boitier
(101) etdansle deuxiéme trou de montage (120)
sur le second boitier (102), le premier boitier
(101) et le second boitier (102) sont assemblés
pour former un module de contact monophasé
(100) ;

le rotor de contact (106) et les deux éléments
de liaison (108) sont disposés dans le premier
trou de montage (110) sur le premier boitier
(101) et dans le second trou de montage (120)
sur le second boitier (102), le premier boitier
(101) et le second boitier (102) sont assemblés
pour former un autre module de contact mono-
phasé (100) ; et

les modules de contact monophasés (100) sont
adaptés pour étre reliés directement par liaison
de raccordement sans aucune structure de
liaison indépendante des modules de contact
(100).

2. Structure de liaison de contact mobile pour un dis-
joncteur modulaire selon la revendication 1, carac-
térisée en ce que :

le rotor de contact a des premiers trous d’évide-
ment, les premiers trous d’évidement étant po-
sitionnés sur les surfaces de couplage des deux
cbtés du rotor de contact, les premiers trous
d’évidement surla surface de couple d’'un méme
cbté étant symétriques le long du centre de ro-
tation du rotor de contact.

3. Structure de liaison de contact mobile pour un dis-
joncteur modulaire selon la revendication 2, carac-
térisée en ce que :

le premier élément de liaison a une premiére
surface de couplage de liaison et une deuxieme
surface de couplage de liaison ;

le premier essieu convexe est sur la premiére
surface de couplage de liaison dans une position
correspondant au centre de rotation du rotor de
contact, la longueur axiale du premier essieu
garantitau premier essieu de traverser au moins
le troisiéme trou débouchant et de s’étendre jus-
qu’a un premier trou non débouchant sur le se-
cond élément de liaison ; la premiére surface de
couplage de liaison a un deuxiéme trou non dé-
bouchant, le deuxiéme trou non débouchant est
paralléle a 'axe de rotation du rotor de contact,
le premier arbre se raccorde au deuxiéme trou
non débouchant ;

la deuxieme surface de couplage de liaison a
des deuxiémes pattes, les deuxiémes pattes se
mettent en prise avec les premiers trous d’évi-
dement sur le rotor de contact.

4. Structure de liaison de contact mobile pour un dis-
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joncteur modulaire selon la revendication 3, carac-
térisée en ce que

le second élément de liaison a une troisiéme surface
de couplage de liaison et une quatriéme surface de
couplage de liaison ;

la troisieme surface de couplage de liaison a un pre-
mier trou non débouchant dans une position corres-
pondant au centre de rotation du rotor de contact, le
premier trou non débouchant se raccorde au premier
essieu du premier élément de liaison ; la troisieme
surface de couplage de liaison a un troisiéme trou
non débouchant, le troisiéme trou non débouchant
est paralléle a I'axe de rotation du rotor de contact,
le premier arbre se raccorde au troisiéme trou non
débouchant ; la troisieme surface de couplage de
liaison a des deuxiémes trous d’évidement ;

la quatrieme surface de couplage de liaison a des
troisiemes pattes, les troisiemes pattes se mettent
en prise avec les premiers trous d’évidement sur le
rotor de contact.

Structure de liaison de contact mobile pour un dis-
joncteur modulaire selon la revendication 4, carac-
térisée en ce que :

le premier élément de liaison a une premiére
surface d’arc sur la circonférence externe, lors-
que le rotor de contact tourne, la premiére sur-
face d’arc collabore avec le premier boitier et le
second boitier ;

le second élément de liaison a une seconde sur-
face d’arc sur la circonférence externe, lorsque
le rotor de contact tourne, la seconde surface
d’arc collabore avec le premier boitier et le se-
cond boitier.

Structure de liaison de contact mobile pour un dis-
joncteur modulaire selon la revendication 5, carac-
térisée en ce que :

le premier élément de liaison a des premieres
pattes sur la premiere surface de couplage de
liaison, le second élément de liaison ayant des
deuxiémes trous d’évidement sur la troisieme
surface de couplage de liaison, les premiéres
pattes se mettant en prise avec les deuxiémes
trous d’évidement.

Structure de liaison de contact mobile pour un dis-
joncteur modulaire selon la revendication 6, carac-
térisée en ce que :

le premier boitier a une quatriéme patte a I'inté-
rieur du premier trou de montage adjacent a la
surface externe, la quatriéme patte a une forme
de cercle complet, la quatrieme patte limite la
position en saillie du premier élément de liaison
ou du second élément de liaison faisant saillie
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1"

de la surface externe du premier boitier ;
lorsque le rotor de contact tourne, le premier trou
de montage collabore avec la premiéere surface
d’arc du premier élément de liaison ou la secon-
de surface d’arc du second élément de liaison ;
le premier trou de montage n’empéche pas le
raccordement entre la premiére patte du pre-
mier élément de liaison et le second trou d’évi-
dement du second élément de liaison, ni le rac-
cordement entre le premier arbre et le premier
élément de liaison ou le second élément de
liaison.

8. Structure de liaison de contact mobile pour un dis-

joncteur modulaire selon la revendication 6, carac-
térisée en ce que :

le second boitier a une cinquieme patte a l'inté-
rieur du second trou de montage adjacent a la
surface externe, la cinquiéme patte a une forme
de cercle complet, la cinquieéme patte limite la
position en saillie du premier élément de liaison
ou du second élément de liaison faisant saillie
de la surface externe du second boitier ;
lorsque le rotor de contact tourne, le second trou
de montage collabore avec la premiere surface
d’arc du premier élément de liaison ou de la se-
conde surface d'arc du second élément de
liaison ;

le second trou de montage n’empéche pas le
raccordement entre la premiére patte du pre-
mier élément de liaison et le second trou d’évi-
dement du second élément de liaison, ni le rac-
cordement entre le premier arbre et le premier
élément de liaison ou le second élément de
liaison.

9. Structure de liaison de contact mobile pour un dis-

joncteur modulaire selon la revendication 7 ou 8, ca-
ractérisée en ce que :

les deuxiémes pattes sur le premier élément de
liaison et les troisiemes pattes sur le second élé-
mentde liaison se raccordent aux premiers trous
d’évidement sur les surfaces de couplage des
deux cotés du rotor de contact, I'axe du deuxié-
me trou non débouchant sur le premier élément
de liaison et I'axe du troisieme trou non débou-
chant sur le second élémentde liaison s’alignent
entre eux ;

le premier élément de liaison, le rotor de contact
et le second élément de liaison sont disposés
dans le premier trou de montage sur le premier
boitier et le second trou de montage sur le se-
cond boitier, le premier boitier et le second boi-
tier sont assemblés pour former un module de
contact monophasé.
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10. Structure de liaison de contact mobile pour un dis-
joncteur modulaire selon la revendication 7 ou 8, ca-
ractérisée en ce que :

les troisiemes pattes sur deux seconds élé- 5
ments de liaison se mettent respectivement en
prise avec les premiers trous d’évidement sur

les surfaces de couplage des deux c6tés du ro-

tor de contact ;

les axes des deux troisiémes trous non débou- 10
chants surles deux seconds éléments de liaison
s’alignent entre eux ;

le rotor de contact et les deux seconds éléments

de liaison sont disposés dans le premier trou de
montage sur le premier boitier et le second trou 15
de montage sur le second boitier, le premier boi-

tier et le second boitier sont assemblés pour for-

mer un module de contact monophasé.
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