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(67)  The present invention discloses a rotary dual
breakpoint moving contact module. The rotary dual
breakpoint moving contact module comprises a rod-
shaped block rotor, a first connection member, a second
connection member and a contact bridge. The rod-
shaped block rotor is single phase independent. The rod-
shaped block rotor has a first through hole at the center,
a first shaft is mounted in the first through hole. The rod-
shaped block rotor has a first recess on each axial side
face, a contact spring is mounted in each first recess and
is able to move within a range defined by the first recess.
The first connection member is mounted on the rod-
shaped block rotor, a second shaft goes through the first
connection member. The second shaft and a third shaft

goes through the second connection member respec-
tively. The contact bridge crosses through the rod-
shaped block rotor, the outer profile of the contact bridge
is centrally symmetric, the first shaft and the third shaft
go through the contact bridge respectively. Contacts are
welded to the end points on both sides of the contact
bridge. The rotary dual breakpoint moving contact mod-
ule of the present invention may realize large current
short circuit breaking of rotary dual breakpoint moving
contacts, the moving contacts may open quickly and re-
bound of the moving contacts is prevented, the contact
pressure on two contact points is balanced.
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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The presentinvention relates to contact module
of circuit breaker, more particularly, relates to rotary dual
breakpoint moving contact module in operation mecha-
nism of circuit breaker.

2. The Related Art

[0002] Dual breakpoint structure is a trend of modern
molded case circuit breakers. As an important compo-
nent of the molded case circuit breaker, contact modules
has drawn great attention. Modern molded case circuit
breakers with high breaking ability generally use rotary
dual breakpoint moving contact structures, which are of
various forms. Some of the conventional rotary moving
contact structures have additional functions, the addition-
al functions mainly include automatic lock of the moving
contact after opening by electrodynamic repulsion force,
so as to prevent rebound of the moving contact. The
present invention provides a rotary dual breakpoint mov-
ing contact module having a different structure with the
traditional products. A repulsion and lock apparatus with
a simple structure, high reliability and less components
is provided. When a contact bridge is opened to a rela-
tively small angle by electrodynamic repulsion force, the
apparatus may quickly lock the contact bridge at a limit
position of a clearance distance of open contacts. Anoth-
er problem that must be solved by the rotary dual break-
point moving contact structure is to keep balance of the
contact pressure applied to the contacts on both sides.
The present invention is able to significantly improve the
balance between the contact pressure on both sides,
while both contact pressure satisfy the desire pressure
requirements. The present invention also provides a
spring protection mechanism to prevent the spring from
damage caused by arc or metal particles.

[0003] The Chinese patent application with a publica-
tion number of CN101320659A, and an application
number of 200810040543.0 discloses a rotary dual
breakpoint structure of a molded case circuit breaker,
comprising: a rod-shaped block rotor having a shaft hole
at the axial geometrical center, a plurality of centrally
symmetric connection rod through holes on both axial
sides, centrally symmetric linkage holes on both axial
ends, a contact bridge through hole at the radial center,
sidewalls on both radial sides of the rod-shaped block
rotor having openings for assembling the contact bridge;
a contact bridge passing through the contact bridge
through hole and assembled in the openings of the rod-
shaped block rotor, the contact bridge having a second
through hole at the axial geometrical center, the second
through aligning with the shaft hole, a second shaft going
through the second through hole and the shaft hole, the
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contact bridge having a plurality of centrally symmetric
first through holes; a set of connection rods, each having
a connection hole and a convex short axle, the connec-
tion hole aligning with one of the first through holes on
the contact bridge, a set of first shafts going through the
aligned connection holes and first through holes respec-
tively, the convex short axle disposed in one connection
rod through hole on the rod-shaped block rotor; a set of
contact springs, the endpoints of each fixed on two cen-
trally symmetric first shafts.

[0004] The contact bridge of the rotary dual breakpoint
structure disclosed in the above patent application uses
a slide block mechanism rather than a connection mem-
ber. The mechanical movement trajectory of the slide
block mechanism and the connection member mecha-
nism are completely different. The slide block mechanism
may cause sliding friction which may influence the mov-
ing flexibility. Further, the rod-shaped block rotor of the
above application has a plurality of assembly holes,
which may increase the complexity of the assemble pro-
cedure due to more assembly procedures.

SUMMARY

[0005] The present invention discloses a rotary dual
breakpoint moving contact module with a new structure,
which is used in a contact module of molded case circuit
breaker. The present invention is able to realize large
current short circuit breaking of rotary dual breakpoint
moving contacts. The moving contacts may open quickly
and rebound of the moving contacts is prevented, and
the contact pressure on two contact points is balanced.
[0006] According to an embodiment of the present in-
vention, a rotary dual breakpoint moving contact module
is provided, the rotary dual breakpoint moving contact
module comprises:

[0007] arod-shaped block rotor, the rod-shaped block
rotor is single phase independent and has a first through
hole at the center, a first shaft is mounted in the first
through hole, the rod-shaped block rotor has a firstrecess
on each axial side face, a contact spring is mounted in
each firstrecess, the contact spring is able to move within
a range defined by the first recess;

[0008] a first connection member, the first connection
member is mounted on the rod-shaped block rotor, sec-
ond shaft goes through the first connection member;
[0009] asecond connection member, the second shaft
and a third shaft goes through the second connection
member respectively;

[0010] a contact bridge, the contact bridge crosses
through the rod-shaped block rotor, the outer profile of
the contact bridge is centrally symmetric, the first shaft
and the third shaft go through the contact bridge respec-
tively, contacts are welded to the end points on both sides
of the contact bridge.

[0011] According to an embodiment, the rod-shaped
block rotor has two linkage holes and two semicircle slot
holes on each axial side face, the two linkage holes are
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symmetric along the center of the rod-shaped rotor, the
two semicircle slot holes are symmetric along the center
of the rod-shaped rotor, a fixed angle is between a line
connecting the geometric centers of the two linkage holes
on a same axial side face and a line connecting the ge-
ometric centers of the two semicircle slot holes on the
same axial side face, the linkage holes on different axial
side faces are axial concentric, and the semicircle slot
holes on different axial side faces are axial concentric.
The rod-shaped block rotor has an irregular through hole
in radial direction, the width of the irregular through hole
allows the contact bridge to cross through, the rod-
shaped block rotor also has second recesses in radial
direction, each second recess surrounds a semicircle slot
hole.

[0012] According to an embodiment, the irregular
through hole has two first curved faces which are centrally
symmetric, the first curved faces match with the outer
profile of the contact bridge to define an initial pressure
position and a maximum open position of the contact
bridge.

[0013] According to an embodiment, the outer profile
of the contact bridge has two second curved faces which
are centrally symmetric, the second curved faces match
with the first curved faces.

[0014] According to an embodiment, the first connec-
tion member is mounted within the two semicircle slot
holes which are axial concentric, the first connection
member slides within the second recesses using the
semicircle slot hole as the rotation center, the angle of
rotation of the first connection member is limited by the
length of the second recess.

[0015] According to an embodiment, the first connec-
tion member has a second through hole and a convex
short shaft on both sides, the short shaft matches with
the semicircle slot hole, the second through hole matches
with the second shaft. A plane thickness of the first con-
nection member is not larger than a depth of the second
recess.

[0016] According to an embodiment, the second con-
nection member has a third through hole and a fourth
through hole on both ends, the third through hole matches
with the second shaft, the fourth through hole matches
with the third shaft.

[0017] Accordingtoan embodiment, the contactbridge
has two fifth through holes which are centrally symmetric,
the third shaft is mounted within the fifth holes. The con-
tact bridge has a slotted hole at the center, the first shaft
passed through the slotted hole and is able to slide within
the slotted hole along the longitudinal direction, the lon-
gitudinal direction of the slotted hole has a fixed angle to
a contact welding surface of the contacts welded on the
contact bridge.

[0018] Accordingtoanembodiment, the contactspring
is suspended on two second shafts which are centrally
symmetric, and moves within the first recess on the rod-
shaped block rotor.

[0019] Therotary dualbreakpointmoving contact mod-
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ule of the presentinvention is able to realize large current
short circuit breaking of rotary dual breakpoint moving
contacts. The moving contacts may open quickly and re-
bound of the moving contacts is prevented, and the con-
tact pressure on two contact points is balanced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] 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, 1c, 1d and 1e illustrate the assembly
structure of the rotary dual breakpoint moving con-
tact module according to an embodiment of the
present invention.

Figs. 2a and 2b illustrate the contact bridge of the
rotary dual breakpoint moving contact module ac-
cording to an embodiment of the present invention.

Figs. 3a, 3b, 3cand 3dillustrate the rod-shaped block
rotor of the rotary dual breakpoint moving contact
module according to an embodiment of the present
invention.

Figs 4a,4b and 4cillustrate the first connection mem-
ber of the rotary dual breakpoint moving contact
module according to an embodiment of the present
invention.

Figs. 5a and 5b illustrate the second connection
member of the rotary dual breakpoint moving contact
module according to an embodiment of the present
invention.

Fig. 6 illustrates the structural view of the rotary dual
breakpoint moving contact module at an opening po-
sition or a tripping position according to an embodi-
ment of the present invention.

Fig. 7 illustrates the structural view of the rotary dual
breakpoint moving contact module at a closing po-
sition according to an embodiment of the present
invention.

Fig. 8 illustrates the structural view of the rotary dual
breakpoint moving contact module at a dead point
according to an embodiment of the present inven-
tion.

Fig. 9 illustrates the structural view of the rotary dual
breakpoint moving contact module at a maximum
open position according to an embodiment of the
present invention.

Figs. 10a and 10b illustrate the structural view of the
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rotary dual breakpoint moving contact module at an
imbalanced stress position according to an embod-
iment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0021] The present invention discloses a rotary dual
breakpoint moving contact module. Figs. 1~10 illustrate
a rotary dual breakpoint moving contact module accord-
ing to an embodiment of the presentinvention. The rotary
dual breakpoint moving contact module comprises a rod-
shaped block rotor 101, a first connection member 102,
a second connection member 103, a contact bridge 104,
a first shaft 105, second shafts 106, a third shaft 107 and
contact springs 108.

[0022] The rod-shaped block rotor 101 is single-phase
independent. The rod-shaped block rotor 101 has a first
through hole 110 at the center. The first shaft 105 is
mounted in the first through hole 110. The rod-shaped
block rotor 101 has a first recess 111 on each axial side
face. The contact spring 108 is mounted in each first re-
cess 111. The contact spring 108 is able to move within
a range defined by the first recess 111.

[0023] The first connection member 102 is mounted
on the rod-shaped block rotor 101. The second shaft 106
goes through the first connection member 102.

[0024] The second shaft 106 and the third shaft 107
goes through the second connection member 103 re-
spectively.

[0025] The contactbridge 104 crosses through the rod-
shaped block rotor 101. The outer profile of the contact
bridge 104 is centrally symmetric. The first shaft 105 and
the third shaft 107 go through the contact bridge 104
respectively. Contacts are welded to the end points on
both sides of the contact bridge 104.

[0026] Figs. 3a, 3b, 3c and 3d illustrate the rod-shaped
block rotor of the rotary dual breakpoint moving contact
module according to an embodiment of the present in-
vention. On each axial side face of the rod-shaped block
rotor 101, there are two linkage holes 112 and two sem-
icircle slot holes 113. The two linkage holes 112 are sym-
metric along the center of the rod-shaped rotor, and the
two semicircle slot holes 113 are also symmetric along
the center of the rod-shaped rotor. There are four linkage
holes 112 in total and four semicircle slot holes 113 in
total. A fixed angle is between a line connecting the ge-
ometric centers of the two linkage holes 112 on a same
axial side face and a line connecting the geometric cent-
ers of the two semicircle slot holes 113 on the same axial
side face. The linkage holes 112 on different axial side
faces are axial concentric, and the semicircle slot holes
113 on different axial side faces are also axial concentric.
The rod-shaped block rotor 101 has an irregular through
hole 114 in radial direction. The width of the irregular
through hole 114 allows the contact bridge 104 to cross
through. The irregular through hole 114 has two first
curved faces 116 which are centrally symmetric. The first
curved faces 116 match with the outer profile of the con-
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tact bridge 104 to define an initial pressure position and
a maximum open position of the contact bridge 104. The
rod-shaped block rotor 101 also has second recesses
115 in radial direction. Each second recess 115 sur-
rounds a semicircle slot hole 113. The total number of
the second recesses 115 is also four.

[0027] Figs. 2a and 2b illustrate the contact bridge of
the rotary dual breakpoint moving contact module ac-
cording to an embodiment of the present invention. The
contact bridge 104 has two fifth through holes 140 which
are centrally symmetric. The third shaft 107 is mounted
within the fifth holes 140. The third shaft 107 fits in the
fifth holes 140 with small clearance. The contact bridge
104 has a slotted hole 141 at the center. The first shaft
105 passes through the slotted hole 141. The first shaft
105 fits in the slotted hole 141 with small clearance and
is able to slide within the slotted hole 141 along the lon-
gitudinal direction. The longitudinal direction of the slot-
ted hole 141 has a fixed angle to a contact welding sur-
face of the contacts welded on the contact bridge 104.
The angle may be optimized by calculation so as to keep
balance of contact pressure applied to the contacts on
both sides. The outer profile of the contact bridge 104
has two second curved faces 142 which are centrally
symmetric. The second curved faces 142 match with the
first curved faces 116 on the irregular through hole 114,
the first curved face 116 fits in the second curved face
142 with small clearance.

[0028] Figs 4a, 4b and 4c illustrate the first connection
member of the rotary dual breakpoint moving contact
module according to an embodiment of the present in-
vention. The first connection member 102 is mounted
within the two semicircle slot holes 113 which are axial
concentric. Thefirstconnection member 112 slides within
the second recesses 115 using the semicircle slot hole
113 as the rotation center. The angle of rotation of the
first connection member 102 is limited by the length of
the second recess 115. The first connection member 102
has a second through hole 121 and a convex short shaft
120 on both sides. The short shaft 120 matches with the
semicircle slot hole 113. The second through hole 121
matches with the second shaft 106. A plane thickness of
the first connection member 102 is not larger than a depth
of the second recess 115, so that the second recesses
115 can effectively limit the movement range of the first
connection member 102. The outer profile of the first con-
nection member 102 does not influence the rotation of
itself within a range.

[0029] Figs.5aand 5billustrate the second connection
member of the rotary dual breakpoint moving contact
module according to an embodiment of the present in-
vention. The second connection member 103 has a third
through hole 130 and a fourth through hole 131 on both
ends, the third through hole 130 matches with the second
shaft 106, the fourth through hole 131 matches with the
third shaft 107.

[0030] The first shaft 105 crosses through the first
through hole 110 of the rod-shaped block rotor 101 and
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the slotted hole 141 of the contact bridge 104 along the
axial direction of the rod-shaped block rotor 101. The first
shaft 105 fits in the first through hole 110 and the slotted
hole 141 with small clearance. Two second shafts 106,
which are disposed in a centrally symmetric manner,
cross through the second though hole 121 of the first
connection member 102 and the third through hole 130
of the second connection member 103 along the axial
direction of the rod-shaped block rotor 101. The contact
spring 108 is suspended on two second shafts 106 which
are centrally symmetric. The contact spring 108 moves
within the first recess 111 on both axial sides of the rod-
shaped block rotor 101. The third shafts 107 are disposed
in a centrally symmetric manner and cross through the
fourth through hole 131 of the second connection mem-
ber 103 and the fifth through hole 140 of the contact
bridge 104 along the axial direction of the rod-shaped
block rotor 101.

[0031] Figs. 6~10 illustrate the working process of the
rotary dual breakpoint moving contact module according
to an embodiment of the present invention. Wherein Fig.
6 illustrates the structural view at an opening position or
a tripping position, Fig. 7 illustrates the structural view at
a closing position, Fig. 8 illustrates the structural view at
a dead point, Fig. 9 illustrates the structural view at a
maximum open position, Fig. 10 illustrates the structural
view at an imbalanced stress position.

[0032] Atanopening position of the circuit breaker, the
connection members perform counterclockwise rotation
under the action of the spring force of the contact springs.
The force is transferred to the first connection member
through the first shaft and drives the first connection
member to perform counterclockwise rotation. The first
connection member, the second connection member and
the contact bridge form a four-member connection mech-
anism, which enables the force to further drive the contact
bridge to perform counterclockwise rotation. The second
curved faces of the contact bridge touch and rely on the
first curved faces of the rod-shaped block rotor finally.
The rotary dual breakpoint moving contact module main-
tains the status as show in Fig. 6.

[0033] At a re-lock position of the circuit breaker, the
status is the same as that of the opening position, the
descriptions will not be repeated.

[0034] At a closing position of the circuit breaker, the
connection members perform counterclockwise rotation
under the action of the spring force of the contact springs.
The force is transferred to the first connection member
through the first shaft and drives the first connection
member to perform counterclockwise rotation. The first
connection member, the second connection member and
the contact bridge form a four-member connection mech-
anism, which enables the force to further drive the contact
bridge to perform counterclockwise rotation. The moving
contacts on the contact bridges touch the static contacts
finally, the rotary dual breakpoint moving contact module
maintains the status as show in Fig. 7.

[0035] Therotary dualbreakpointmoving contact mod-
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ule of the presentinvention is able to realize large current
short circuit breaking of rotary dual breakpoint moving
contacts, the moving contacts may open quickly and re-
bound of the moving contacts is prevented, and the con-
tact pressure on two contact points is balanced.

[0036] The above embodiments are provided to those
skilled in the art to realize or use the invention, under the
condition that various modifications or changes being
made by those skilled in the art without departing the
spirit and principle of the invention, the above embodi-
ments may be modified and changed variously, therefore
the protection scope of the invention is not limited by the
above embodiments, rather, it should conform to the
maximum scope of the innovative features mentioned in
the Claims.

Claims

1. A rotary dual breakpoint moving contact module,
characterized in comprising:

a rod-shaped block rotor, wherein the rod-
shaped block rotor is single-phase independent
and has a first through hole at the center, a first
shaft is mounted in the first through hole, the
rod-shaped block rotor has afirst recess on each
axial side face, a contact spring is mounted in
each first recess, the contact spring is able to
move within a range defined by the first recess;
a first connection member mounted on the rod-
shaped block rotor, wherein a second shaft goes
through the first connection member;

a second connection member, wherein the sec-
ond shaft and a third shaft goes through the sec-
ond connection member respectively;

a contact bridge, crossing through the rod-
shaped block rotor, wherein the outer profile of
the contact bridge is centrally symmetric, the first
shaft and the third shaft go through the contact
bridge respectively, and contacts are welded to
end points on both sides of the contact bridge.

2. The rotary dual breakpoint moving contact module
according to claim 1, characterized in that,
the rod-shaped block rotor has two linkage holes and
two semicircle slot holes on each axial side face, the
two linkage holes are symmetric along the center of
the rod-shaped rotor, the two semicircle slot holes
are symmetric along the center of the rod-shaped
rotor, wherein a fixed angle is between a line con-
necting the geometric centers of the two linkage
holes on a same axial side face and a line connecting
the geometric centers of the two semicircle slot holes
on the same axial side face, wherein the linkage
holes on different axial side faces are axial concen-
tric, and the semicircle slot holes on different axial
side faces are axial concentric;
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the rod-shaped block rotor has an irregular through
hole in radial direction, the width of the irregular
through hole allows the contact bridge to cross
through, the rod-shaped block rotor also has second
recesses inradial direction, each second recess sur-
rounds a semicircle slot hole.

The rotary dual breakpoint moving contact module
according to claim 2, characterized in that,

the irregular through hole has two first curved faces
which are centrally symmetric, the first curved faces
match with the outer profile of the contact bridge to
define an initial pressure position and a maximum
open position of the contact bridge.

The rotary dual breakpoint moving contact module
according to claim 3, characterized in that,

the outer profile of the contact bridge has two second
curved faces which are centrally symmetric, the sec-
ond curved faces match with the first curved faces.

The rotary dual breakpoint moving contact module
according to claim 2, characterized in that,

the first connection member is mounted within the
two semicircle slot holes which are axial concentric,
the first connection member slides within the second
recesses using the semicircle slot hole as a rotation
center, the angle of rotation of the first connection
member is limited by the length of the second recess.

The rotary dual breakpoint moving contact module
according to claim 5, characterized in that,
the first connection member has a second through
hole and a convex short shaft on both sides of the
first connection member, wherein the short shaft
matches with the semicircle slot hole and the second
through hole matches with the second shaft;
a plane thickness of the first connection member is
not larger than a depth of the second recess.

The rotary dual breakpoint moving contact module
according to claim 1, characterized in that,

the second connection member has a third through
hole and a fourth through hole on both ends of the
second connection member, wherein the third
through hole matches with the second shaft and the
fourth through hole matches with the third shaft.

The rotary dual breakpoint moving contact module
according to claim 1, characterized in that,

the contact bridge has two fifth through holes which
are centrally symmetric, the third shaft is mounted
within the fifth holes;

the contact bridge has a slotted hole at the center,
the first shaft passed through the slotted hole and is
able to slide within the slotted hole along the longi-
tudinal direction, the longitudinal direction of the slot-
ted hole has a fixed angle to a welding surface of the
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contacts welded on the contact bridge.

The rotary dual breakpoint moving contact module
according to claim 1, characterized in that,

the contact spring is suspended on two second
shafts which are centrally symmetric, and moves
within the first recess on the rod-shaped block rotor.
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