
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

18
7 

42
1

A
1

��&��
����
����
(11) EP 2 187 421 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
19.05.2010 Bulletin 2010/20

(21) Application number: 08734229.1

(22) Date of filing: 05.05.2008

(51) Int Cl.:
H01H 73/04 (2006.01) H01H 71/00 (2006.01)

H01H 1/22 (2006.01)

(86) International application number: 
PCT/CN2008/070873

(87) International publication number: 
WO 2009/018729 (12.02.2009 Gazette 2009/07)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR
Designated Extension States: 
AL BA MK RS

(30) Priority: 08.08.2007 CN 200710025637

(71) Applicant: Changshu Switchgear Mfg. Co., Ltd. 
(FORMER CHANGSHU SWITCHGEAR PLANT)
No.8 Jianye Road
Changshu
Jiangsu 215500 (CN)

(72) Inventors:  
• ZHOU, Mingchen

Jiangsu 215500 (CN)
• GUAN, Ruiliang

Jiangsu 215500 (CN)
• YU, Xiaofeng

Jiangsu 215500 (CN)

(74) Representative: Witte, Weller & Partner
Phoenixbau 
Königstrasse 5
70173 Stuttgart (DE)

(54) MOVING CONTACT OF CIRCUIT BREAKER

(57) A moving contact member of circuit breaker,
which belongs to the technical field of low-voltage appa-
ratuses, comprises: an insulating support, a pair of fixing
plates, a grid plate base, a set of grid plate, a revolving
support shaft, a set of parallel conductors, a flexible con-
ductive connecting wire, and a conductive block, where-
in, the moving contact member further comprises a fixing
support, which is mounted on the insulating support or
grid plate base, accompanied with the set of parallel con-
ductor; at least one conductor in the set of parallel con-
ductors is in the fixing support and at a position consistent
with the other conductors; the set of grid plates are ar-
ranged on either the grid plate base or the insulating sup-
port. The advantages of the present invention include:
the temperature rise during short circuit on the moving
contacts and fixed contacts can be reduced and the per-
formance of short-time current tolerance of the circuit
breaker can be improved; the moving contact can be kept
small, and the overall volume of the circuit breaker can
be controlled effectively; the fixing support is simple in
structure and easy to install, which is favorable for eco-
nomical efficiency and industrial applicability.
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Description

Field of the Invention

[0001] The present invention relates to a moving con-
tact member of circuit breaker, which is arranged in a
moving contact cavity in the base of the circuit breaker,
and cooperates with a fixed contact member to close/
open the circuit. It belongs to the technical field of low-
voltage apparatuses.

Background of the Invention

[0002] It is well-known to the person skilled in the art
that in actual application, the self-resistance of circuit
breaker conductor and the contact resistance between
moving contact member and fixed contact member play
an important role in the performance of short-time toler-
ance for short-circuit current of the circuit breaker. For
example, the higher the self-resistance of the conductor
or the higher the contact resistance between moving con-
tact member and fixed contact member, the higher the
heat generated on the circuit breaker under short-circuit
current, and the contacts on moving contact member and
fixed contact member (movable contact on the moving
contact member and fixed contacts on the fixed contact
member) may be fusion welded and even damaged. In
terms of the moving contact member of the circuit break-
er, since there is fit clearance between the parallel con-
tact plates (usually referred to parallel conductors) and
the revolving support shaft, which can’t be completely
eliminated not matter how exquisite the workmanship is,
the parallel conductors often tend to deflect to a side at
the end of closing process of the circuit breaker, as caus-
es bad contact between the movable contacts on moving
contact member and the fixed contacts, and increases
the contact resistance.
[0003] The structure of moving contact member in a
circuit breaker in the prior art is shown in Fig. 4. It com-
prises an insulating support 1, a pair of fixing plates 2, a
grid plate base 3, a set of grid plates 4, a revolving support
shaft 5, a set of parallel conductors 6 composed of at
least three conductors, a flexible conductive connecting
wire 7, and a conductive block 8, wherein, the upper ends
of a pair of fixing plates 2 are fixed to two sides of the
insulating support 1, and the lower ends of a pair of fixing
plates 2 are jointed to the conductive block 8; the grid
plate base 3 covers the set of parallel conductors 6, with
two ends being fixed to a pair of fixing plates 2; a set of
grid plates 4 are distributed on the insulating support 1;
the middle part of the set of parallel conductors 6 is pivot-
mounted on the middle part of the revolving support shaft
5 two ends of which is fixed to the pair of fixing plates 2,
and the set of parallel conductors 6 is jointed to one end
of the flexible conductive connecting wire 7; the other
end of the flexible conductive connecting wire 7 is fixed
to the conductive block 8. Apparently, the set of grid
plates 4 is designed to separate and retain the set of

parallel conductors 6. However, in view of the volume of
the entire moving contacts and the space utilization of
parallel conductors 6 to increase the cross-sectional area
of current flow and reduce temperature rise of the circuit
breaker, it is impossible and not permitted to increase
the thickness of each grid plate in the set of grid plates
4 without limitation, so the thickness often have to be
restricted. In view of the situation, the thickness of the
grid plate is usually designed as thin as a paper. which
have some contributions for reducing volume of the entire
moving contacts and increase space utilization of the par-
allel conductors 6 as well as the cross-sectional area of
current flow. However this can’t relieve the side-deflec-
tion phenomenon of the parallel conductors 6 when the
circuit breaker is closed, because the clearance between
the parallel conductors 6 and the revolving support shaft
5 can’t be eliminated, as described above by the appli-
cant; and the misalignment between the movable con-
tacts 9 on the parallel conductors 6 and the fixed contacts
on the fixed contact member increases the contact re-
sistance. To solve the problem, the current practice is
just to increase the strength of grid plates 4 at the expense
of miniaturization of the volume of moving contact, name-
ly to increase the thickness of each grid plate in the set
of grid plates 4.
[0004] Even though efforts have been made in the in-
dustry to find a balance point which can ensure the con-
tact effect between moving contact member and fixed
contact member and not excessively affect the space
utilization of parallel conductors, there is neither literal
report on success nor actual product up to now.

Summary of the Invention

[0005] The task of the present invention is to provide
a moving contact member of circuit breaker, which can
not only effectively prevent side-deflection of the parallel
conductors to reduce contact resistance, but also ensure
small volume and simple structure to increase short-time
tolerance for short-circuit current.
[0006] The task of the present invention is accom-
plished as follows: a moving contact member of circuit
breaker, comprising an insulating support, a pair of fixing
plates, a grid plate base, a set of grid plates, a revolving
support shaft, a set of parallel conductors, a flexible con-
ductive connecting wire, and a conductive block, where-
in, the upper ends of the pair of fixing plates are fixed to
the two sides of the insulating support, and the lower
ends of the pair of fixing plates are jointed to the conduc-
tive block; the grid plate base covers the set of parallel
conductors, with two ends being fixed to the pair of fixing
plates; the middle part of the set of parallel conductors
is pivot-jointed to the middle part of the revolving support
shaft the ends of which are fixed to the pair of fixing plates,
and the set of parallel conductors are jointed to one end
of the flexible conductive connecting wire; the other end
of the flexible conductive connecting wire is fixed to the
conductive block; it is characterized in that: the moving
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contact member also comprises a fixing support, which
is mounted on the insulating support or the grid plate
base and accompanied to a set of parallel conductors;
at least one conductor in the set of parallel conductors
is in the fixing support and at a position consistent with
the other conductors; the set of grid plates are arranged
on either the grid plate base or the insulating support.
[0007] In an embodiment of the present invention, the
fixing support has a parallel conductor receiving cavity
designed to receive at least one parallel conductor in the
set of parallel conductors; in addition, a pair of side walls
of the parallel conductor receiving cavity are perpendic-
ular to the revolving support shaft, and the bottom wall
of the parallel conductor receiving cavity is fixed to the
insulating support or grid plate base.
[0008] In another embodiment of the present inven-
tion, shaft holes which are corresponding to each other
and arranged on the pair of side walls are designed to
leave a way for the revolving support shaft and provide
a path for the revolving support shaft, and the bottom
wall is fixed to the insulating support; in addition, a first
pin is arranged on the edge of the pair of side walls at
the side where the pair of side walls face the grid plate
base, and the first pin is inserted into the first pin receiving
slot on the grid plate base.
[0009] In another embodiment of the present inven-
tion, slots which are corresponding to each other and
arranged on the pair of side walls are designed to leave
a way for the revolving support shaft and provide a path
for the revolving support shaft, and the bottom wall is
fixed to the grid plate base; in addition, a second pins is
arranged on the pair of side walls in a reduced manner
at the side where the pair of side walls face the insulating
support, and the second pin is inserted into second pin
receiving slot on the insulating support.
[0010] In another embodiment of the present inven-
tion, the said bottom wall is fixed to the middle part of the
insulating support.
[0011] In another embodiment of the present inven-
tion, the said bottom wall is fixed to the middle part of the
grid plate base.
[0012] In another embodiment of the present inven-
tion, a support clip is arranged on each upper side of the
pair of side walls respectively.
[0013] In another embodiment of the present inven-
tion, the set of grid plates are arranged on the grid plate
base, and they are embedded in the gaps between the
conductors in the set of parallel conductors.
[0014] In another embodiment of the present inven-
tion, the set of grid plates are arranged on the insulating
support, and they are embedded in the gaps between
the conductors in the set of parallel conductors.
[0015] In another embodiment of the present inven-
tion, a reinforcing support is coupled to the grid plate
base.
[0016] Compared to the prior art, the present invention
has the following advantages: since a fixing support is
added, excessive deflection of the parallel conductors

can be effectively prevented when the circuit breaker is
closed, so that the movable contacts of the moving con-
tact member on the set of parallel conductors can contact
well with the fixed contacts of the fixed contact member
of the circuit breaker, and lower contact resistance can
be achieved; therefore, the temperature rise on the mov-
able contact member and fixed contact member can be
reduced in case of short circuit, and thereby the perform-
ance of short-time current tolerance of the circuit breaker
can be improved; the arrangement of the fixing support
changes the design thought of relieving side-deflection
merely by increasing the thickness of each conductor in
the set of parallel conductors in the prior art, and therefore
the moving contact member can be kept small, and the
overall size of the circuit breaker can be controlled effec-
tively; the fixing support is simple in structure and easy
to install, which is favorable for economical efficiency and
industrial applicability.

Brief Description of the Drawings

[0017]

Fig. 1 is a structural diagram of a first embodiment of
the moving contact member of circuit breaker
in the present invention.

Fig. 2 is a structural diagram of a second embodiment
of the moving contact member of circuit breaker
in the present invention.

Fig. 3 is a schematic diagram of embodiment that the
moving contact member of circuit breaker in the
present invention is mounted on a circuit break-
er.

Fig. 4 is a schematic diagram of the moving contact
member of circuit breaker in the prior art.

Detailed Description of the Embodiments

[0018] To make the examiner and especially the public
further understand the substance and beneficial effects
of the present invention, hereafter the present invention
will be described in embodiments,. However, these em-
bodiments shall not be deemed as limitation to the tech-
nical scheme of the present invention.

Embodiment 1:

[0019] Please see Fig.1for details. An insulating sup-
port 1, preferably made of plastic material, is shown. One
side of the insulating support 1 facing a set of parallel
conductors 6 is processed into an insulating bevel 13;
corresponding spring holes 15 (also referred to spring
seat) in the same quantity as the conductors in the set
of parallel conductors 6 are arranged on the upper area
of the insulating bevel 13; the spring holes 15 hold one
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end of springs 14 respectively, and the other end of the
springs 14 prop against the spring containing cavities 36
on the parallel conductors 6. On the middle part of the
insulating support 1, more specifically, in middle of the
upper part of the insulating bevel 13, a cavity 16 is ar-
ranged to receive a fixing support 10 (to be detailed be-
low), with a screw hole 17 at the center of the cavity 16.
The pair of fixing plates 2 are preferably in the same
shape, and are preferably made of a metal material; the
upper end of each of the fixing plates 2 is fixed to the
insulating support 1 with screws (the quantity of the
screws is not limited to the quantity shown in the drawing),
and the lower end of each of the fixing plates 2 is jointed
to the mounting seat 21 of a conductive block 8 via a
transition shaft 37.
[0020] In this embodiment, a set of grid plates 4 (also
referred to comb plates) are arranged on a grid plate
base 3 at the side where the grid plate base 3 faces the
parallel conductors 6, that is, the set of grid plates 4 are
formed on the grid plate base 3 during the molding proc-
ess of the grid plate base 3; the grid plate cavities 25
between each of the grid plates 4 are designed to com-
pensate (or contain) the parallel conductors 6; when the
grid plate base 3 covers the set of parallel conductors 6
and is fixed to the fixing plate 2 at two ends with screws
22, the set of grid plates 4 and the set of parallel conduc-
tors 6 form compensation relationship between them.
The socalled compensation relationship refers to: each
grid plate 4 is embedded into the gap 29 between adja-
cent parallel conductors 6, while each parallel conductor
6 is embedded into the corresponding grid plate cavity
25. A reinforcing support 23 can be coupled to the grid
plate base 3 by insertion or screw fastening, or by other
similar positioning method; in addition, a pair of first pin
receiving slots 24 are arranged on the reinforcing support
23; of course, the first pin receiving slots 24 function as
plug.
[0021] As well-known by those skilled in the art, the
quantity of the conductors in the set of parallel conductors
6 may be varied from 3 to a dozen or more, depending
on different operating requirement. Therefore, the quan-
tity shown in the drawings shall not be deemed as limi-
tation to the technical scheme of the present invention.
A movable contact 9 (usually also referred to silver con-
tact) corresponding to the fixed contact oo the fixed con-
tact member of the circuit breaker is arranged on each
of the conductors in the set of parallel conductors 6, the
middle part of each conductor is pivot jointed through a
shaft hole 38 to the middle part of a revolving support
shaft 5, and the lower end of each conductor is electrically
jointed to one end of a flexible conductive connecting
wire 7; the other end of the flexible conductive connecting
wire 7 is fixed to a conductive block 8; the two ends of
the revolving support shaft 5 are inserted into preformed
shaft holes19 on the fixing plate 2. In a preferred but not
limited scheme, a screw hole 27 can be arranged on the
end face at both ends or at least one end of the revolving
support shaft 5, and a screw can be screwed into the

screw hole 27 to prevent play of the revolving support
shaft 5 in horizontal direction on the fixing plate 2.
[0022] Please continue to see Fig.1. A fixing support
10 is implanted among the set of parallel conductors 6,
separates the set of parallel conductors 6 into 3 areas,
and supports the parallel conductors 6 in lateral direction.
In order to keep a pair of side walls 31 of the fixing support
10 that are perpendicular to the revolving support shaft
5 accompany the parallel conductors 6 and from hinder-
ing or blocking the arrangement of the revolving support
shaft 5 on the pair of fixing plates 2, therefore, shaft holes
28 corresponding to each other in position is arranged
on the pair of side walls 31 to provide a pass or leave a
way for the revolving support shaft 5. A screw hole 12 is
arranged on the bottom wall 32 of the parallel conductor
receiving cavity 30, and a screw 26 is passed through
the screw fixing hole 12 and then screwed into the screw
hole 17 described above, so as to fix the fixing support
10 to the insulating support 1 and ensure the pair of side
walls 31 described above are perpendicular to the re-
volving support shaft 5 adequately. To facilitate the public
to understand the present invention, the applicant has
arranged a plurality of conductors 18 at the middle of the
set of parallel conductors 6 in the above parallel conduc-
tor receiving cavity 30; in addition, the conductors 18 are
at the consistent positions with the other conductors. A
support clip 11 extends on the upper side of the pair of
side walls 31 of the parallel conductor receiving cavity
30 to further enhance the effect of the fixing support 10
for preventing side deflection of the tips of parallel con-
ductors 6 situated at the two ends of the fixing support
10. In addition, first pins 20 (with shape and construction
not limited to those shown in the drawings) are arranged
on the edges of the pair of side walls at the end where
the pair of side walls 31 face the grid plate base 3; the
first pins 20 are inserted into first pin receiving slots 24
formed on the reinforcing support 23 and the structure
can further enhance stability of the fixing support 10.

Embodiment 2:

[0023] Please see Fig.2 for details. In another embod-
iment of the present invention, a set of grid plates 4 are
arranged on the insulating bevel 13 of an insulating sup-
port 1. Slots 33 corresponding to each other in position
are arranged on a pair of side walls 31 of the parallel
conductor receiving cavity 30 of the fixing support 10; the
slots 33 have a function similar to shaft holes 28; Simi-
larly, in order to keep a pair of side walls 31 of the fixing
support 10 accompany the parallel conductors 6 and from
hindering the arrangement of the revolving support shaft
5 on the pair of fixing plates 2; thus, the slots 33 cross
the revolving support shaft 5. Second pins 34 is arranged
on a pair of side walls 31 in a reduced manner in the
direction in which the pair of side walls 31 face the insu-
lating support 1; to compensate the second pins 34, a
pair of second pin receiving slots 35 are arranged on the
insulating bevel 13 of the insulating support 1. The bottom
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wall of the parallel conductor receiving cavity 30 is fixed
to the grid plate base 3 with screws or in a similar way,
so as to ensure the pair of side walls 31 of the fixing
support 10 perpendicular to the revolving support shaft
5. The rest description is identical to the description of
embodiment 1.
[0024] It can be easily understood from the two em-
bodiments described above that the fixing support 10 can
be fixed in two ways, i.e., the fixing support 10 can be
fixed to the insulating support 1 or fixed to the grid plate
base 3. The set of grid plates 4 can be formed on the grid
plate base 3 or the insulating support 1. In addition, if the
number of the parallel conductors 6 is as small as 3, the
parallel conductor receiving cavity 30 of the fixing support
10 can be correspondingly narrowed down, and the mid-
dle conductor among the three conductors can be ar-
ranged in the parallel conductor receiving cavity 30; if the
number of parallel conductors 6 is as much as 10, three
or four intermediate conductors (not limited to the abso-
lute quantity) among the parallel conductors 6 can be
arranged in the parallel conductor receiving cavity 30 as
required, and so on.

Application example:

[0025] Please see Fig. 3 for details. A base 39 of circuit
breaker is shown. The moving contact member in the
structure shown in embodiment 1 and 2 in the present
invention is arranged in a moving contact cavity 40 on
the base 39, and it is mounted in the same way as the
prior art.
[0026] At the end of closing of the circuit breaker, the
tendency of side deflection of parallel conductors 6 can
be suppressed by the fixing support 10, because the pair
of side walls 31 of the fixing support 10 and the support
clips 11 arranged on the side walls 31 accompany a set
of parallel conductors 6 and separate the set of parallel
conductors 6 into three areas. They can provide firm and
reliable fixing and retaining effect for the parallel conduc-
tors 6 in lateral direction, reduce the influence of accu-
mulative side play, and ensure good contact between the
movable contacts 9 and the fixed contacts of the fixed
contact member of the circuit breaker, and finally achieve
low contact resistance.
[0027] In conclusion, the specific shape and construc-
tion of the fixing support 10 are not limited to the embod-
iments described above. Any variations or modifications
to the embodiments shall be deemed as falling into the
protection scope of the technical scheme of the present
invention, as long as the fixing support 10 is implanted
among the parallel conductors 6 and thereby can sepa-
rate and retain the parallel conductors 6 in lateral direc-
tion.

Claims

1. A moving contact member of circuit breaker, com-

prising an insulating support (1), a pair of fixing plates
(2), a grid plate base (3), a set of grid plates (4), a
revolving support shaft (5), a set of parallel conduc-
tors (6), a flexible conductive connecting wire (6),
and a conductive block (8), wherein, the upper ends
of the pair of fixing plates (2) are fixed to the two
sides of the insulating support (1), and the lower ends
of the pair of fixing plates (2) are jointed to the con-
ductive block (8); the grid plate base (3) covers the
set of parallel conductors (6), with two ends being
fixed to the pair of fixing plates (2); the middle part
of the set of parallel conductors (6) is pivot-mounted
on the middle part of the revolving support shaft (5)
the two ends of which are fixed to the pair of fixing
plates (2), and the parallel conductors (6) is jointed
to one end of the flexible conductive connecting wire
(7); the other end of the flexible conductive connect-
ing wire (7) is fixed to the conductive block (8); it is
characterized in that: the moving contact member
further comprises a fixing support (10), which is
mounted on the insulating support (1) or grid plate
base (3), accompanying the set of parallel conduc-
tors (6); at least one conductor in the set of parallel
conductors (6) is in the fixing support (10) and at a
position consistent with the other conductors; the set
of grid plates (4) are arranged on either the grid plate
base (3) or the insulating support (1).

2. The moving contact member of circuit breaker ac-
cording to claim 1, wherein, the fixing support (10)
has a parallel conductor receiving cavity (3) de-
signed to receive at least one of the conductors in
the set of parallel conductors (6); a pair of side walls
(31) of the parallel conductor receiving cavity (30)
are perpendicular to the revolving support shaft (5),
and the bottom wall (32) of the parallel conductor
receiving cavity (30) is fixed to the insulating support
(1) or the grid plate base (3).

3. The moving contact member of circuit breaker ac-
cording to claim 2, wherein, shaft holes (28) corre-
sponding to each other in position are arranged on
the pair of side walls (31) and are designed to leave
a way and provide a path for the revolving support
shaft (5); and the bottom wall (32) is fixed to the in-
sulating support (1); in addition, first pins (20) are
arranged on the edges of the pair of side walls (32)
at the side where the pair of side walls (31) face the
grid plate base (3), and the first pins (20) are inserted
into first pin receiving slots (24) on the grid plate base
(3).

4. The moving contact member of circuit breaker ac-
cording to claim 2, wherein, slots (33) corresponding
to each other in position and designed to leave a way
and provide a path for the revolving support shaft (5)
are arranged on the pair of side walls (31), and the
bottom wall (32) is fixed to the grid plate base (3); in
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addition, second pins (34) are arranged on the pair
of side walls (31) in a reduced manner in the direction
in which the pair of side walls (31) face the insulating
support (1), and the second pins (34) are inserted
into second pin receiving slots (35) on the insulating
support (1).

5. The moving contact member of circuit breaker ac-
cording to claim 3, wherein, the bottom wall (32) is
fixed to the middle part of the insulating support (1).

6. The moving contact member of circuit breaker ac-
cording to claim 4, wherein, the bottom wall (32) is
fixed to the middle part of grid plate base (3).

7. The moving contact member of circuit breaker ac-
cording to claim 3 or 4, wherein, a support clip (11)
is arranged on the upper part of each side wall in the
pair of side walls (31).

8. The moving contact member of circuit breaker ac-
cording to claim 1, wherein, the set of grid plates (4)
are arranged on the grid plate base (3), and are em-
bedded in the gaps (29) between the conductors in
the set of parallel conductors (6).

9. The moving contact member of circuit breaker ac-
cording to claim 1, wherein, the set of grid plates (4)
are arranged on the insulating support (1), and are
embedded in the gaps (29) between the conductors
in the set of parallel conductors (6).

10. The moving contact member of circuit breaker ac-
cording to claim 1 or 8, wherein, a reinforcing support
(23) is coupled to the grid plate base (3).
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