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(54) VACUUM CIRCUIT BREAKER

(67)  The present utility model relates to a vacuum
circuit breaker. The vacuum circuit breaker includes an
operating mechanism (2). The vacuum circuit breaker (1)
further includes a plurality of vacuum arc extinguishing
modules (3), the operating mechanism (2) is connected
to and drives each of the vacuum arc extinguishing mod-
ules (3), and each of the vacuum arc extinguishing mod-
ules (3) includes: a housing (4); a vacuum arc extinguish-
ing chamber (6), accommodated in the housing (4) and
having a stationary contact and a movable contact dis-
posed opposite to each other; and a contact support as-
sembly (7), accommodated in the housing (4) and con-
nected to the movable contact of the vacuum arc extin-
guishing chamber (6). The operating mechanism (2) is
connected to and drives the contact support assembly
(7). An inner wall of the housing (4) is provided with re-
cesses and protrusions to match the vacuum arc extin-
guishing chamber (6) and the contact support assembly
(7), and is provided with connection openings corre-
sponding to the stationary contact, the movable contact
and the contact support assembly (7).
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Description
TECHNICAL FIELD

[0001] The presentutility model relates to the technical
field of control and protection of electrical equipment, and
relates in particular to a vacuum circuit breaker.

BACKGROUND

[0002] In the new-energy wind power industry, the
productdemand on low-voltage circuit breakers has been
upgraded to an operating voltage of AC 1150 V/1500 V.
At the same time, the circuit breaker is required to have
along service life. In addition, in high-polluting industries
such as coal mines and oil gas, it is also desirable that
circuit breaker products can realize zero flashover to en-
sure the safety of operators, circuits and electrical equip-
ment in flammable and explosive environments.

[0003] Therefore, thereis aneed inindustry for a circuit
breaker product having a long service life and zero
flashover, and itis also desirable that such breaker prod-
uct occupies an area as small as possible.

SUMMARY

[0004] The present utility model aims to provide a vac-
uum circuit breaker capable of solving at least part of the
above problems.

[0005] Inaccordance with an aspect of the present util-
ity model, provided is a vacuum circuit breaker, compris-
ing an operating mechanism. The vacuum circuit breaker
further comprises a plurality of vacuum arc extinguishing
modules, the operating mechanism is connected to and
drives each of the vacuum arc extinguishing modules,
and each of the vacuum arc extinguishing modules com-
prises: a housing; a vacuum arc extinguishing chamber,
accommodated in the housing and having a stationary
contactand a movable contact disposed opposite to each
other; and a contact support assembly, accommodated
in the housing and connected to the movable contact of
the vacuum arc extinguishing chamber. The operating
mechanism is connected to and drives the contact sup-
port assembly. An inner wall of the housing is provided
with recesses and protrusions to match the vacuum arc
extinguishing chamber and the contact support assem-
bly, and is provided with connection openings corre-
sponding to the stationary contact, the movable contact
and the contact support assembly.

[0006] In some embodiments, each of the vacuum arc
extinguishing modules has a linkage mechanism con-
nected to the contact support assembly, the operating
mechanism is connected to and drives the linkage mech-
anism of each of the vacuum arc extinguishing modules,
and the connection openings of the housing comprise a
first connection opening through which the linkage mech-
anism passes.

[0007] In some embodiments, the stationary contact
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of the vacuum arc extinguishing chamber is connected
to a first connection terminal, and the connection open-
ings of the housing comprise a second connection open-
ing aligned with the first connection terminal.

[0008] Insome embodiments, a coil is arranged at the
first connection terminal, the inner wall of the housing
has arecess for accommodating the coil, and the second
connection opening is formed at the bottom of the recess.
[0009] In some embodiments, the movable contact of
the vacuum arc extinguishing chamber is connected to
a second connection terminal by a flexible connector,
and the connection openings of the housing comprise a
third connection opening aligned with the second con-
nection terminal.

[0010] In some embodiments, the inner wall of the
housing is provided with a ring extending along the pe-
rimeter of the housing, and the vacuum arc extinguishing
chamber is surrounded by the ring.

[0011] In some embodiments, the housing comprises
at least two housing portions that are detachably con-
nected, and the recesses and protrusions are defined by
combining the at least two housing portions.

[0012] In some embodiments, the vacuum arc extin-
guishing module is prefabricated.

[0013] In some embodiments, the contact support as-
sembly comprises: a support; a contact spring, supported
by the support; a movable member, connected to and
moving along with the contact spring and having a wear
indication portion; and a linkage, connected to the mov-
able member, and provided with an end portion connect-
ed to the movable contact of the vacuum arc extinguish-
ing chamber.

[0014] The position of the movable member relative to
the linkage is arranged in such a way that during closing
of the movable contact and the stationary contact, a
change in the position of the wear indication portion is
identifiable when the movable contact and/or the station-
ary contact reaches a predetermined wear thickness val-
ue.

[0015] In some embodiments, the movable member
further has an installation indication portion, and the in-
stallation indication portion is located away from the sup-
port relative to the wear indication portion.

[0016] Partofthe otherfeatures and advantages ofthe
present utility model will be obvious to a person skilled
in the art after reading the present application, and the
restwill be described in the following detailed description
with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Embodiments of the present utility model are
described in detail below with reference to the accompa-
nying drawings, wherein:

FIG. 1 is a schematic view of a vacuum circuit break-
er according to the present utility model;
FIG. 2 is a side view of the vacuum circuit breaker
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according to the present utility model;

FIG. 3 is a schematic exploded view of the vacuum
circuit breaker according to the present utility model;
FIG. 4 is a schematic view of a vacuum arc extin-
guishing module according to the present utility mod-
el;

FIG. 5is a side view of the vacuum arc extinguishing
module according to the present utility model;

FIG. 6 is a schematic exploded view of the vacuum
arc extinguishing module according to the present
utility model; and

FIG. 7 is a schematic exploded view of a contact
support assembly according to the present utility
model.

Description of the reference numerals

[0018] 1, vacuum circuit breaker; 2, operating mecha-
nism; 21, main shaft; 22, connecting lever; 3, vacuum
arc extinguishing module; 4, housing; 41, first housing
portion; 411, first connection opening; 412, assembly
hole; 42, second housing portion; 421, second connec-
tion opening; 422, third connection opening; 423, ring;
424, assembly hole; 425, recess; 426, protrusion portion;
5, coil; 6, vacuum arc extinguishing chamber; 61, first
connection terminal; 62, flexible connector; 7, contact
support assembly; 71, connecting shaft; 72, support; 73,
linkage; 731, end portion; 732, flange; 74, first insulating
pad; 75, movable member; 751, installation indication
portion; 752, wear indication portion; 76, second insulat-
ing pad; 77, sleeve tube; 78, contact spring; 79, insulating
sleeve; 8, linkage mechanism; 81, first rod; 82, second
rod; and 83, third rod.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0019] A schematic scheme of a vacuum circuit break-
er disclosed by the present utility model is described in
detail with reference to the accompanying drawings. Al-
though providing the accompanying drawings is to
present some implementations of the present utility mod-
el, the accompanying drawings do not need to be drawn
according to the size of the specific implementation
schemes, and certain features can be enlarged, re-
moved, orlocally exploded to better illustrate and explain
the disclosure of the present utility model. Part of the
components in the accompanying drawings can be po-
sitionally adjusted according to actual requirements with-
out affecting the technical effect. In the description, the
term "in the accompanying drawings" or similar terms do
not necessary refer to all of the accompanying drawings
or examples.

[0020] Some directional terms used in the following to
describe the accompanying drawings, such as "in", "out",
"upper", and "lower," and other directional terms are con-
strued as having normal meanings thereof and refer to
those directions involved when the accompanying draw-
ings are viewed normally. Unless otherwise specified,
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the directional terms in the description are substantially
in accord with conventional directions understood by
those skilled in the art.

[0021] The terms "first," "firstone," "second," and "sec-
ond one" and similar terms used in the present utility
model do not indicate any sequence, number, or impor-
tance in the present utility model, and are used only to
distinguish one component from other components.
[0022] FIGs. 1to 3 show schematic views of a vacuum
circuit breaker 1 according to the present utility model.
As shown, the vacuum circuit breaker 1 includes an op-
erating mechanism 2 and a plurality of vacuum arc ex-
tinguishing modules 3 driven by the operating mecha-
nism 2 to achieve opening and closing. Three vacuum
arc extinguishing modules 3 are shown in the figures, but
those skilled in the art would appreciate that the vacuum
arc extinguishing modules 3 are prefabricated and that
during on-site installation in the working environment of
the vacuum circuit breaker, a desired number of prefab-
ricated vacuum arc extinguishing modules 3 can be con-
nected in parallel to the operating mechanism 2 as re-
quired, and the number may be two or more, such as
four, five, six or more.

[0023] Referring to FIGs. 1 and 3, a main shaft 21 of
the operating mechanism 2 may be operated to rotate
about its own central axis, so as to drive a linkage mech-
anism 8 of each of the vacuum arc extinguishing modules
3 connected to the main shaft 21, thereby driving station-
ary and movable contacts of each of the vacuum arc ex-
tinguishing chambers 3 to close or open. In the illustrated
embodiment, a connecting lever 22 is sleeved on the
main shaft 21 of the operating mechanism 2, and the
rotation of the main shaft 21 can drive the connecting
lever 22 to rotate synchronously. The connecting lever
22 is pivotally connected to a first rod 81 of the linkage
mechanism 8, the first rod 81 is pivotally connected to a
second rod 82, the second rod 82 is pivotally connected
toathirdrod 83, and the third rod 83 is pivotally connected
to a contact support assembly 7 of a vacuum arc extin-
guishing chamber 6 from below (described in detail be-
low), thereby controlling opening or closing of movable
and stationary contacts within the vacuum arc extinguish-
ing chamber 6. For the structure of the operating mech-
anism 2 and its control over the main shaft 21, reference
may be made to the prior art, and the details are omitted
here.

[0024] FIGs. 4 to 6 schematically show an example of
one vacuum arc extinguishing module 3 according to the
present utility model. As shown, in the vacuum arc extin-
guishing module 3, the vacuum arc extinguishing cham-
ber 6 and the contact support assembly 7 are sealed in
a housing 4. An inner wall of the housing 4 is provided
with recesses and protrusions in order to match the ac-
commodated components. To facilitate installation of the
vacuum arc extinguishing chamber and the contact sup-
port assembly 7, the housing 4 is assembled from two or
more housing portions. In the illustrated embodiment, the
housing 4 consisting of two housing portions, i.e., a first
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housing portion 41 and a second housing portion 42, is
described as an example. Based on the normal place-
ment direction of the vacuum circuit breaker 1 and the
vacuum arc extinguishing module as shown in FIGs. 1
and 3, thefirsthousing portion 41 and the second housing
portion 42 may also be regarded as a front housing por-
tion and a rear housing portion. As shown in FIG. 5, for
ease of assembly, the first housing portion 41 and the
second housing portion 42 are provided with correspond-
ing assembly holes 412 and corresponding assembly
holes 424, respectively. After fitting the first housing por-
tion 41 with the second housing portion 42, the first hous-
ing portion 41 and the second housing portion 42 are
joined together by inserting a connecting member, such
as a bolt or pin, into an assembly hole 412 and an as-
sembly hole 424 aligned with each other.

[0025] Each of the firsthousing portion 41 and the sec-
ond housing portion 42 may be integrally made from a
plastic material. To facilitate proper assembly of the first
housing portion 41 and the second housing portion 42,
the first housing portion and the second housing portion
may be provided with recessed and protruding position-
ing structures matching each other. For example, a pro-
truding portion is formed on the first housing portion, while
arecessed portion that can accommodate the protruding
portion is formed on the second housing portion. Con-
versely, the protruding portion may also be formed on
the second housing portion and the recessed portion is
formed on the first housing portion.

[0026] The vacuum arc extinguishing chamber 6 and
the contact support assembly 7 are accommodated in
the housing 4. The vacuum arc extinguishing chamber 6
includes a housing body, and a movable contact and a
stationary contact (not shown) accommodated in the
housing body. The contact support assembly 7 is con-
nected to the movable contact, and the operating mech-
anism 2 can operate the contact support assembly 7 by
means of the linkage mechanism 8, so as to further drive
the movable contact to move toward or away from the
stationary contact. The housing 4, such as the first hous-
ing portion 41, is provided with a first connection opening
411 at a position corresponding to the contact support
assembly 7, so that the third rod 83 of the linkage mech-
anism 8 can pass through the first connection opening
and connect to the contact support assembly 7.

[0027] FIG. 7 illustrates an example of the contact sup-
port assembly 7. As shown, in the contact support as-
sembly 7, a connecting shaft 71 is installed at a support
72. The connecting shaft 71 is pivotally connected to the
third rod 83 of the linkage mechanism 8. A sleeve tube
77 is supported on the support 72. A contact spring 78
is arranged within the sleeve tube 77. The contact spring
78 supports a movable member 75, and provides to the
movable member 75 a pushing force in a direction that
faces away from the support 72 (i.e. a direction pointing
to the movable contact within the vacuum arc extinguish-
ing chamber). A linkage 73 passes through the support
72, the contact spring 78, and the movable member 75,
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and the linkage 73 is connected to the movable member
75. After assembly, the linkage 73 is not movable relative
to the movable member 75, or at least the movable mem-
ber 75 cannot move in the axial direction of the linkage
73, so that the movement of the movable member 75
(under the pushing force of the contact spring 78) drives
the linkage 73 to move synchronously.

[0028] One end of the linkage 73 extends out of a side
of the support 72 facing away from the sleeve tube 77
and is provided with a flange 732. The dimension of the
flange 732 is larger than that of an aperture of the support
72 through which the linkage 73 passes, thereby pre-
venting detachment of the linkage 73 from the support
72 during movement. The other end of the linkage 73
extends out of a side of the movable member 75 facing
away from the support 72, and serves as an end portion
731 connecting to the movable contact within the vacuum
arc extinguishing chamber 6.

[0029] Inone embodiment, a screw is used as the link-
age 73, and a nut in threaded connection to the linkage
73 is used as the flange 732. The movable member 75
is adaptively provided with an inner thread mating with
an outer thread of the screw, so that during assembly,
the position of the movable member can be adjusted in
the axial direction of the linkage 73. This adjustment is
continuous, and the movable member can be adjusted
to a suitable position and then fixed relative to the linkage
73. In yet another embodiment, the movable member
may be tightly sleeved on the linkage.

[0030] Aninstallationindication portion 751 and awear
indication portion 752 are provided at the outer circum-
ference of the movable member 75. In the illustrated em-
bodiment, each of the installation indication portion 751
and the wear indication portion 752 is configured to be
an indication line extending in a circumferential direction
of the movable member 75. The installation indication
portion 751 is closer to the end portion 731 of the linkage
73 connecting to the movable contact than the wear in-
dication portion 752. In other embodiments, the installa-
tion indication portion 751 and the wear indication portion
752 may have other forms, such as an image marker, a
text marker, a scale marker, a color marker, or a combi-
nation of at least two of the forms, etc.

[0031] Aninsulating sleeve 79is further sleeved on the
linkage 73. In the illustrated embodiment, the insulating
sleeve 79 may be a heat shrink tube sleeved on the link-
age 73 and passing through the support 72 and the con-
tact spring 78. In other embodiments, the insulating
sleeve may be sleeved on the linkage 73, and be provided
with a radially extending flange at a position proximate
to one end. The insulating sleeve passes through the
support 72 and the contact spring 78 and is placed on
the support by means of the radially extending flange,
such that the support supports the insulating sleeve. A
first insulating pad 74 may further be provided between
a side of the support 72 facing away from the sleeve tube
77 and the flange 732 on the linkage 73. The first insu-
lating pad 74 is sleeved on the linkage 73. Additionally,
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a second insulating pad 76 may be arranged on a side
surface of the movable member 75 that faces a contact
connection end 421 of the linkage 73. The second insu-
lating pad 76 is sleeved on the linkage 73.

[0032] Underinitial normal assembly (the movable and
stationary contacts within the vacuum arc extinguishing
chamber are not worn), when the movable contact and
the stationary contact within the vacuum arc extinguish-
ing chamber are closed, the installation indication portion
751 of the movable member 75 is exposed outside of the
sleeve tube 77. An operator determines that the contact
support assembly 7 is properly installed based on the
visible or detectable installation indication portion 751,
thereby determining the movement stroke of the contact
spring. At the time, the wear indication portion 752 is not
visible or detectable by the operator since the wear indi-
cation portion is located within the sleeve tube 77.
[0033] However, once the movable and stationary con-
tacts are worn, when the movable contact and the sta-
tionary contact within the vacuum arc extinguishing
chamber 6 are closed, the installation indication portion
751 of the movable member 75 moves away from the
upper edge of the sleeve tube 77 due to a larger stroke
ofthe connectingrod 73, while the wear indication portion
752 is exposed outside of the sleeve tube 77. The oper-
ator identifies a change in position of the wear indication
portion (relative to the sleeve tube) based on the fact that
the wear indication portion 752 is visible or detectable,
thereby determining that the wear thickness of the mov-
able and stationary contacts has reached a predeter-
mined value.

[0034] Asdescribed above, the movable contact of the
vacuum arc extinguishing chamber 6 is connected to and
driven by the contact support assembly 7, and the sta-
tionary contact is connected to a first connection terminal
61, and a coil 5is arranged at the first connection terminal
61. As shown in FIG. 6, the coil 5 surrounds a portion of
the first connection terminal 61, and said portion of the
first connection terminal 61 is proximate to an inner wall
of the second housing portion 42 of the housing 4. The
housing 4, such as the second housing portion 42, is
provided with a second connection opening 421 at a po-
sition corresponding to the first connection terminal 61,
so that a wire can pass through the second connection
opening and connect to the first connection terminal 61.
[0035] AsshowninFIG.6,tomatch the coil 5 surround-
ing the first connection terminal 61, a recess 425 is pro-
vided on the inner wall of the second housing portion 42
of the housing 4 and is used to accommodate the coil.
The shape of the recess may match the shape of the coll
5 so that the coil 5 is stably installed within the housing
4. The second connection opening 421 is correspond-
ingly formed at the bottom of the recess 425.

[0036] The vacuum arc extinguishing chamber 6, be-
sides using the stationary contact to connect to the first
connection terminal, also uses the movable contact to
connect to a second connection terminal (not shown in
the figure) by means of a flexible connector 62. The flex-
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ible connector 62 may be sleeved on the linkage 73 of
the contact support assembly 7. The housing 4, such as
the second housing portion 42, is provided with a third
connection opening 422 at a position corresponding to
the flexible connector,so that the second connection ter-
minal or a wire can pass through the third connection
opening and connect to the flexible connector 62. In the
illustrated embodiment, the second housing portion 42
may be provided with a protrusion portion 426 protruding
toward the flexible connector 63 at a position correspond-
ing to the third connection opening 422, the third connec-
tion opening 422 passes through the protrusion portion
426, and the second connection terminal can be accom-
modated in the third connection opening 422 and con-
nected to the flexible connector 62.

[0037] To stably hold the vacuum arc extinguishing
chamber 6 within the housing 4, the inner wall of the
housing 4 is further integrally provided with a raised ring
423 that extends along the perimeter of the housing 4.
The side surface of the ring 423 toward the vacuum arc
extinguishing chamber 6 is a concave arc surface match-
ing the outer periphery of the vacuum arc extinguishing
chamber. The vacuum arc extinguishing chamber is sur-
rounded and held by the ring such that horizontal move-
ment of the vacuum arc extinguishing chamber is limited.
According to the illustrated embodiment, the ring may be
defined by combining a plurality of housing portions of
the housing 4 together. For example, as shown in FIG.
6, each of the first housing portion 41 and the second
housing portion 42 is integrally provided with a half-ring,
and after the two portions are combined together, a com-
plete ring is formed.

[0038] According to the present utility model, the vac-
uum arc extinguishing chamber and a series of compo-
nents such as the support assembly are pre-sealed in a
frame-type housing, so as to prefabricate a single small-
sized vacuum arc extinguishing modular unit while re-
taining the zero flashover feature of the vacuum arc ex-
tinguishing chamber. Each modular unit has a reduced
size and a neat appearance. After a required number of
vacuum arc extinguishing modular units are connected
in parallel to an operating mechanism, the overall struc-
ture of the vacuum circuit breaker is compact and the
occupied space is small. In addition, because the vacuum
arc extinguishing modular unit is a prefabricated unit, the
on-site combination between the modular unit and the
operating mechanism requires less time and effort, and
the safety performance is good.

[0039] It should be appreciated that although the de-
scription is presented according to each embodiment,
each embodiment does not necessarily include only one
independent technical solution. The presentation man-
ner of the description is merely for clearness, and those
skilled in the art should regard the description as a whole,
and the technical solutions in the embodiments can also
be appropriately combined to form other implementa-
tions comprehensible by those skilled in the art.

[0040] What is described above is merely exemplary
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specific implementations of the present utility model, but
is not intended to limit the scope of the present utility
model. Any equivalent change, modification, or combi-
nation made by a person skilled in the art without depart-
ing from the conception and principle of the present utility
model shall fall within the protection scope of the present
utility model.

Claims

1. A vacuum circuit breaker, comprising an operating
mechanism (2), and characterized in that: the vac-
uum circuit breaker (1) further comprises a plurality
of vacuum arc extinguishing modules (3), the oper-
ating mechanism (2) is connected to and drives each
of the vacuum arc extinguishing modules (3), and
each of the vacuum arc extinguishing modules (3)
comprises:

a housing (4);

a vacuum arc extinguishing chamber (6), ac-
commodated in the housing (4) and having a
stationary contact and a movable contact dis-
posed opposite to each other; and

a contact supportassembly (7), accommodated
in the housing (4) and connected to the movable
contact of the vacuum extinguishing chamber
(6), wherein the operating mechanism (2) is con-
nected to and drives the contact support assem-
bly (7);

an inner wall of the housing (4) is provided with
recesses and protrusions to match the vacuum
arc extinguishing chamber (6) and the contact
support assembly (7), and is provided with con-
nection openings corresponding to the station-
ary contact, the movable contact and the contact
support assembly (7).

2. The vacuum circuit breaker according to claim 1,
wherein each of the vacuum arc extinguishing mod-
ules (3) has a linkage mechanism (8) connected to
the contact support assembly (7), the operating
mechanism (2) is connected to and drives the linkage
mechanism (8) of each of the vacuum arc extinguish-
ing modules (3), and the connection openings of the
housing (4) comprise a first connection opening
(411) through which the linkage mechanism (8)
passes.

3. The vacuum circuit breaker according to claim 1,
wherein the stationary contact of the vacuum arc ex-
tinguishing chamber (6) is connected to a first con-
nection terminal (61), and the connection openings
of the housing (4) comprise a second connection
opening (421) aligned with the first connection ter-
minal (61).
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The vacuum circuit breaker according to claim 3,
wherein a coil (5) is arranged at the first connection
terminal (61), the inner wall of the housing (4) has a
recess (425) foraccommodating the coil (5), and the
second connection opening (421) is formed at the
bottom of the recess (425).

The vacuum circuit breaker according to claim 1,
wherein the movable contact of the vacuum arc ex-
tinguishing chamber (6) is connected to a second
connection terminal by a flexible connector (62), and
the connection openings of the housing (4) comprise
a third connection opening (422) aligned with the
second connection terminal.

The vacuum circuit breaker according to claim 1,
wherein the inner wall of the housing (4) is provided
with a ring (423) extending along the perimeter of
the housing (4), and the vacuum arc extinguishing
chamber (6) is surrounded by the ring (423).

The vacuum circuit breaker according to claim 1,
wherein the housing (4) comprises at least two hous-
ing portions that are detachably connected, and the
recesses and protrusions are defined by combining
the at least two housing portions.

The vacuum circuit breaker according to claim 1,
wherein the vacuum arc extinguishing module (3) is
prefabricated.

The vacuum circuit breaker according to claim 1,
wherein the contact support assembly (7) compris-
es:

a support (72);

a contact spring (78), supported by the support
(72);

a movable member (75), connected to and mov-
ing along with the contact spring (78) and having
a wear indication portion (752); and

a linkage (73), connected to the movable mem-
ber (75), and provided with an end portion (731)
connected to the movable contact of the vacuum
arc extinguishing chamber (6);

the position of the movable member (75) relative
to the linkage (73) is arranged in such a way that
during closing of the movable contact and the
stationary contact, a change in the position of
the wear indication portion (752) is identifiable
when the movable contact and/or the stationary
contact reaches a predetermined wear thick-
ness value.

10. The vacuum circuit breaker according to claim 9,

wherein the movable member (75) further has an
installation indication portion (751), and the installa-
tion indication portion (751) is located away from the
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support (72) relative to the wear indication portion
(752).
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