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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a quick closing
structure suitable for DC circuit breakers. The present
disclosure also relates to a DC circuit breaker including
the quick closing structure as described above.

BACKGROUND

[0002] In the DC circuit breaker in the prior art, since
the quick closing element is installed on the operating
handle, the functional surfaces of the movable contact
bracket and the quick closing element occupy the space
of the magnetic assembly, which leads to the design of
the size of the magnetic assembly and the arrangement
of parts and the like cannot meet the requirements of the
product for high breaking performance.

SUMMARY

[0003] Inorder to solve one or more defects in the prior
art, according to one aspect of the present disclosure, a
quick closing structure suitable for DC circuit breaker is
proposed, which is directly installed on the housing of
the DC circuit breaker, so that the quick closing structure
is not located between the operating handle of the DC
circuit breaker and the magnetic assembly of the DC cir-
cuit breaker.

[0004] According to the above aspect of the present
disclosure, the quick closing structure includes a closing
cam.

[0005] The closing cam includes a cam through hole.
[0006] A first shaft provided on the housing is mated
in the cam through hole, so that the closing cam can
rotate relative to the housing around the first shaft.
[0007] According to the above aspects of the present
disclosure, the closing cam further includes a camrecess
and a cam mating portion having an arc surface.
[0008] The cam mating portion extends relative to the
cam through hole so as to form an angle with the surface
of the closing cam.

[0009] The cam recess is communicated with the cam
through hole.
[0010] According to the above aspects of the present

disclosure, the quick closing structure further includes a
cam pressing plate.

[0011] The cam pressing plate comprises a pressing
plate mating portion and a pressing plate connecting por-
tion.

[0012] A pressing plate step is formed between the
pressing plate mating portion and the pressing plate con-
necting portion.

[0013] A mating blind hole is disposed in the pressing
plate mating portion.

[0014] A connecting through hole is disposed in the
pressing plate connecting portion.
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[0015] According to the above aspects of the present
disclosure, one end of the first shaft provided on the hous-
ing is mated in the mating blind hole.

[0016] A second shaft provided on the housing is mat-
ed in the connecting through hole.

[0017] Thecam pressing plate presses the closing cam
against the inner surface of the housing.

[0018] According to the above aspects of the present
disclosure, the quick closing structure further includes a
closing cam return spring.

[0019] The closing cam return spring is sleeved on the
second shaft and located between the housing and the
cam pressing plate.

[0020] One end of the closing cam return spring acts
on the housing.
[0021] The other end of the closing cam return spring

abuts against and is mated in the cam recess.

[0022] According to the above aspects of the present
disclosure, a plurality of elongated bulges are provided
along the inner circumferential surface of the connecting
through hole.

[0023] The bulges abut against the outer circumferen-
tial surface of the second shaft.

[0024] According to the above aspects of the present
disclosure, the movable contact bracket of the movable
contact assembly of the DC circuit breaker has a first
mating surface and a second mating surface.

[0025] The first mating surface and the second mating
surface are connected together by the arc surface of the
bracket.

[0026] According to the above aspects of the disclo-
sure, when the movable contact assembly of the DC cir-
cuit breaker is in the open position with respect to the
stationary contact assembly of the DC circuit breaker,
the closing cam abuts against the inner surface of the
housing under the action of the closing cam return spring,
and the arc surface of the cam mating portion does not
contact the first mating surface of the movable contact
bracket of the movable contact assembly.

[0027] During the movement of the movable contact
assembly relative to the stationary contact assembly from
the open position to the closed position, the first mating
surface of the movable contact bracket is in frictional con-
tact with the arc surface of the cam mating portion, and
the contact position between them changes with the ro-
tation of the movable contact bracket, the frictional con-
tact slows down the closing movement of the movable
contact assembly.

[0028] When the arc surface of the cam mating portion
is out of contact with the first mating surface of the mov-
able contact bracket and comes into contact with the arc
surface of the bracket, the force applied by the movable
contact bracket to the closing cam causes the closing
cam to press the housing.

[0029] When the arc surface of the cam mating portion
is out of contact with the arc surface of the bracket, under
the action of torque generated by the pressure of the arc
surface of the bracket, the closing cam quickly hits the
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second mating surface of the movable contact bracket,
so that the movable contact assembly quickly reaches
the closing position, and the return spring is in a com-
pressed state at this time.

[0030] With the continuous closing action of the oper-
ating handle of the DC circuit breaker, the arc surface of
the cam mating portion rests on the second mating sur-
face of the movable contact bracket.

[0031] According to another aspect of the present dis-
closure, a DC breaker is proposed, which includes the
quick closing structure as described above.

[0032] In the DC circuit breaker according to the
present disclosure, since the quick closing structure is
not installed on the operating handle, the functional sur-
faces of the movable contact bracket and the quick clos-
ing structure will not occupy the space of the magnetic
assembly, which can give more space for the design of
the size of the magnetic assembly, arrangement of the
parts and the like to meet the requirements of the product
for high breaking performance.

[0033] The quick closing structure according to the
presentdisclosure requires less space and saves space.
The movable contact bracket of the movable contact as-
sembly always moves when it realizes the function of
quick closing, which reduces the friction force of the work-
ing surface and reduces the requirement of material
strength. The quick closing structure according to the
present disclosure is easy to assemble, simple in struc-
ture and reliable in performance. Fast closing can effec-
tively reduce contact ablation and prolong service life.
[0034] So far, in order that the detailed description of
the disclosure here can be better understood, and in or-
der that the contribution of the disclosure to the prior art
can be better recognized, the disclosure has outlined the
content of the disclosure quite extensively. Of course,
embodiments of the present disclosure will be described
below and will form the subject of the appended claims.
[0035] Likewise, those skilled in the art will recognize
that the concept on which this disclosure is based can
easily be used as a basis for designing other structures,
methods and systems for carrying out several purposes
of this disclosure. Therefore, it is important that the ap-
pended claims should be regarded as including such
equivalent structures as long as they do not exceed the
spirit and scope of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Those skilled in the art will have a better under-
standing of the present disclosure through the following
drawings, and the advantages of the present disclosure
can be more clearly reflected. The drawings described
here are only for illustrative purposes of selected embod-
iments, not all possible embodiments, and are intended
not to limit the scope of the present disclosure.

Fig. 1 shows the internal structure of a DC circuit
breaker in the open position according to the present
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disclosure;

Fig. 2 shows the internal structure of a DC breaker
in the closed position according to the present dis-
closure;

Fig. 3 shows an assembly diagram of a quick closing
structure according to the present disclosure;

Fig. 4 shows a quick closing structure according to
the present disclosure, in which the cam pressing
plate is removed for clarity;

Fig. 5 shows the closing cam of the quick closing
structure according to the present disclosure;

Figs. 6 and 7 show the cam pressing plate of the
quick closing structure according to the present dis-
closure;

Fig. 8 shows the assembly schematic diagram of
the cam pressing plate, the closing cam and the clos-
ing cam return spring of the quick closing structure
according to the present disclosure;

Fig. 9 shows the relative positional relationship be-
tween the movable contact assembly of the DC cir-
cuit breaker in the open position and the quick closing
structure according to the present disclosure;

Fig. 10 shows the relative positional relationship be-
tween the movable contact assembly of the DC cir-
cuit breaker in the closed position and the quick clos-
ing structure according to the present disclosure;
Fig. 11 shows the relative positional relationship be-
tween the movable contact assembly of the DC cir-
cuit breaker in the open position and the quick closing
structure according to the present disclosure, in
which the operating handle and the handle lever are
removed for clarity;

Fig. 12 shows the relative positional relationship be-
tween the movable contact assembly of the DC cir-
cuit breaker in the closed position and the quick clos-
ing structure according to the present disclosure, in
which the operating handle and the handle lever are
removed for clarity.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0037] Hereinafter, specific embodiments according to
the present disclosure will be described in detail with ref-
erence to various drawings.

[0038] According to one embodiment of the present
disclosure, as shown in Figs. 1 and 2, a quick closing
structure 2 suitable for DC circuit breaker 1 is proposed,
wherein Fig. 1 shows the internal structure of DC circuit
breaker 1 in the open position (movable contact is sep-
arated from stationary contact), and Fig. 2 shows the
internal structure of DC circuit breaker 1 in the closed
position (movable contact is closed with stationary con-
tact), the quick closing structure 2 is directly installed on
the housing 3 of the DC breaker 1 (installed in the upper
right corner of the housing 3 in Fig. 1), so that the quick
closing structure 2 is not located between the operating
handle 4 of the DC breaker and the magnetic assembly
5 of the DC breaker.



5 EP 4 040 463 A1 6

[0039] According to the above embodiment of the
present disclosure, as shown in fig. 3, the quick closing
structure 2 includes a closing cam 6.

[0040] As shown in Fig. 5, the closing cam 6 includes
a cam through hole 6-1.

[0041] A first shaft 3-1 provided on the housing 3 (as
shown in Fig. 4) is mated in the cam through hole 6-1,
sothat the closing cam 6 can rotate relative to the housing
3 around the first shaft 3-1.

[0042] According to the above-mentioned various em-
bodiments of the present disclosure, the closing cam 6
further includes a cam recess 6-3 and a cam mating por-
tion 6-2 having an arc surface 6-2-1.

[0043] The cam mating portion 6-2 extends relative to
the cam through hole 6-1 so as to form an angle with the
surface 6-4 of the closing cam 6.

[0044] The cam recess 6-3 is communicated with the
cam through hole 6-1.

[0045] According to the above-mentioned various em-
bodiments of the present disclosure, as shown in Figs.
3, 6 and 7, the quick closing structure 2 further includes
a cam pressing plate 7.

[0046] The cam pressing plate 7 comprises a pressing
plate mating portion 7-1 and a pressing plate connecting
portion 7-2.

[0047] A pressingplate step 7-3 is formed between the
pressing plate mating portion 7-1 and the pressing plate
connecting portion 7-2.

[0048] A mating blind hole 7-1-1 is disposed in the
pressing plate mating portion 7-1.

[0049] A connecting through hole 7-2-1 is disposed in
the pressing plate connecting portion 7-2.

[0050] According to the above-mentioned various em-
bodiments of the present disclosure, one end of the first
shaft 3-1 provided on the housing is mated in the mating
blind hole 7-1-1.

[0051] A second shaft 3-2 provided on the housing 3
is mated in the connecting through hole.

[0052] The cam pressing plate 7 presses the closing
cam 6 against the inner surface of the housing 3.
[0053] According to the above-mentioned various em-
bodiments of the present disclosure, the quick closing
structure 2 further includes a closing cam return spring 8.
[0054] As shown in Figs. 4 and 8, the closing cam re-
turn spring 8 is sleeved on the second shaft 3-2 and lo-
cated between the housing 3 and the cam pressing plate
7.

[0055] One end 8-1 of the closing cam return spring 8
acts on the housing.

[0056] The other end 8-2 of the closing cam return
spring 8 abuts againstand is mated inthe camrecess 6-3.
[0057] According to the above-mentioned various em-
bodiments of the present disclosure, a plurality of elon-
gated bulges 7-2-2 are provided along the inner circum-
ferential surface of the connecting through hole 7-2-1.
[0058] The bulges 7-2-2 abut against the outer circum-
ferential surface of the second shaft 3-2, so that a tight
fit is formed between the second shaft 3-2 and the cam
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pressing plate 7.

[0059] According to the above-mentioned various em-
bodiments of the present disclosure, as shown in Figs.
9 to 12, the movable contact bracket 10 of the movable
contactassembly 9 of the DC breaker 1 has a first mating
surface 10-1 and a second mating surface 10-2. The op-
erating handle 4 of the DC circuit breaker 1 is rotatably
installed in the housing 3 and connected to the movable
contact assembly 9 through the handle lever 12.

[0060] The movable contact bracket 10 is rotatably
connected to the movable contact assembly 9 which is
rotatably connected to the housing 3 of the DC breaker 1.
[0061] As shown inFig. 9, the first mating surface 10-1
and the second mating surface 10-2 are connected to-
gether by a bracket arc surface 10-3.

[0062] According to the above-mentioned various em-
bodiments of the present disclosure, as shown in Figs.
9 and 11, when the movable contact assembly 9 of the
DC circuit breaker is in the open position with respect to
the stationary contact assembly 11 of the DC circuit
breaker, the closing cam 6 (surface 6-4 as shown in Fig.
5) abuts against the inner surface of the housing 3 under
the action of the closing cam return spring 8, and the arc
surface 6-2-1 of the cam mating portion 6-2 does not
contact the first mating surface 10-1 of the movable con-
tact bracket 10 of the movable contact assembly 9.
[0063] During the movement of the movable contact
assembly 9 relative to the stationary contact assembly
11 from the open position to the closed position, the first
mating surface 10-1 of the movable contact bracket 10
is in frictional contact with the arc surface 6-2-1 of the
cam mating portion 6-2, and the contact position between
them changes with the rotation of the movable contact
bracket, the frictional contact slows down the closing
movement of the movable contact assembly 9.

[0064] When the arc surface 6-2-1 of the cam mating
portion 6-2 is out of contact with the first mating surface
10-1 of the movable contact bracket 10 and comes into
contact with the arc surface 10-3 of the bracket, the force
applied by the movable contact bracket 10 to the closing
cam 6 causes the closing cam 6 to press the housing 3.
[0065] As shown in Figs. 10 and 12, when the arc sur-
face 6-2-1 of the cam mating portion 6-2 is out of contact
with the arc surface 10-3 of the bracket, under the action
of torque generated by the pressure of the arc surface
10-3 of the bracket, the closing cam 6 quickly hits the
second mating surface 10-2 of the movable contact
bracket 10, so that the movable contact assembly 9
quickly reaches the closing position, and the return spring
8 is in a compressed state at this time.

[0066] With the continuous closing action of the oper-
ating handle 4 of the DC circuit breaker, the arc surface
6-2-1 of the cam mating portion 6-2 rests on the second
mating surface 10-2 of the movable contact bracket 10.
[0067] According to another embodiment of the
present disclosure, as shown in Fig. 1, a DC breaker 1
is proposed, which includes the quick closing structure
2 as described above.
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[0068] In the DC circuit breaker according to the
present disclosure, since the quick closing structure 2 is
not installed on the operating handle 4, the functional
surfaces of the movable contact bracket and the quick
closing structure 2 will not occupy the space of the mag-
netic assembly 5, which can give more space for the de-
sign of the size of the magnetic assembly, arrangement
of the parts and the like to meet the requirements of the
product for high breaking performance.

[0069] The quick closing structure according to the
presentdisclosure requires less space and saves space.
The movable contact bracket of the movable contact as-
sembly always moves when it realizes the function of
quick closing, which reduces the friction force of the work-
ing surface and reduces the requirement of material
strength. The quick closing structure according to the
present disclosure is easy to assemble, simple in struc-
ture and reliable in performance. Fast closing can effec-
tively reduce contact ablation and prolong service life.
[0070] The above-mentioned disclosure providesillus-
tration and description, but it is not intended to be ex-
haustive or to limit the embodiments to the precise forms
disclosed. Modifications and changes can be made ac-
cording to the above disclosure, or can be acquired from
the practice of the embodiments.

[0071] Even though specific combinations of features
are recited in the claims and/or disclosed in the specifi-
cation, these combinations are not intended to limit the
disclosure of various embodiments. In fact, many of these
features can be combined in ways not specifically de-
scribed in the claims and/or not specifically disclosed in
the specification. Although each dependent claim listed
below may directly depend on only one claim, the disclo-
sure of various embodiments includes each dependent
claim combined with each other claim in the claim set.
[0072] Unless explicitly stated, any element, action or
instruction used herein should not be interpreted as crit-
ical or necessary. In addition, as used herein, the articles
"a" and "an" are intended to include one or more items
and can be used interchangeably with "one or more". In
addition, as used herein, the article "the" is intended to
include one or more items cited in conjunction with the
article "the" and can be used interchangeably with "one
or more". In addition, as used herein, the term "set" is
intended to include one or more items (such as related
items, unrelated items, a combination of related and un-
related items, etc.), and can be used interchangeably
with "one ormore". Ifonly one itemisintended, the phrase
"only one item" or similar language will be used. In addi-
tion, as used herein, the term "has" and its variants are
intended to be open terms. In addition, the phrase "based
on"isintended to mean "based atleastin parton", unless
explicitly stated otherwise. In addition, as used herein,
the term "or" is intended to be inclusive when used in
series, and can be used interchangeably with "and/or",
unless otherwise explicitly stated (for example, if used in
combination with "or" or "only one of them").
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Claims

1. A quick closing structure suitable for DC circuit
breaker, characterized in that,
the quick closing structure is directly installed on a
housing of the DC circuit breaker, so that the quick
closing structure is notlocated between an operating
handle of the DC circuit breaker and a magnetic as-
sembly of the DC circuit breaker.

2. Quick closing structure according to claim 1, char-
acterized in that,

the quick closing structure includes a closing
cam;

the closing cam includes a cam through hole;
a first shaft provided on the housing is mated in
the cam through hole, so that the closing cam
can rotate relative to the housing around the first
shaft.

3. Quick closing structure according to claim 2, char-
acterized in that,

the closing cam further includes a cam recess
and a cam mating portion having an arc surface;
the cam mating portion extends relative to the
cam through hole so as to form an angle with
the surface of the closing cam;

the cam recess is communicated with the cam
through hole.

4. Quick closing structure according to claim 3, char-
acterized in that,

the quick closing structure further includes a
cam pressing plate;

the cam pressing plate comprises a pressing
plate mating portion and a pressing plate con-
necting portion;

a pressing plate step is formed between the
pressing plate mating portion and the pressing
plate connecting portion;

a mating blind hole is disposed in the pressing
plate mating portion;

a connecting through hole is disposed in the
pressing plate connecting portion.

5. Quick closing structure according to claim 4, char-
acterized in that,

one end of the first shaft provided on the housing
is mated in the mating blind hole;

a second shaft provided on the housing is mated
in the connecting through hole;

the cam pressing plate presses the closing cam
against the inner surface of the housing.
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6. Quick closing structure according to claim 5, char-
acterized in that,

the quick closing structure further includes a
closing cam return spring;

the closing cam return spring is sleeved on the
second shaft and located between the housing
and the cam pressing plate;

one end of the closing cam return spring acts on
the housing;

the other end of the closing cam return spring
abuts against and is mated in the cam recess.

7. Quick closing structure according to claim 5, char-
acterized in that,

a plurality of elongated bulges are provided
along the inner circumferential surface of the
connecting through hole;

the bulges abut against the outer circumferential
surface of the second shaft.

8. Quick closing structure according to claim 6, char-
acterized in that,

the movable contact bracket of the movable con-
tact assembly of the DC circuit breaker has a
first mating surface and a second mating sur-
face;

the first mating surface and the second mating
surface are connected together by the arc sur-
face of the bracket.

9. Quick closing structure according to claim 8, char-
acterized in that,

when the movable contact assembly of the DC
circuit breaker is in the open position with re-
spect to the stationary contact assembly of the
DC circuit breaker, the closing cam abuts
against the inner surface of the housing under
the action of the closing cam return spring, and
the arc surface of the cam mating portion does
not contact the first mating surface of the mov-
able contact bracket of the movable contact as-
sembly;

during the movement of the movable contact as-
sembly relative to the stationary contact assem-
bly from the open position to the closed position,
the first mating surface of the movable contact
bracket is in frictional contact with the arc sur-
face of the cam mating portion, and the contact
position between them changes with the rotation
of the movable contact bracket, the frictional
contact slows down the closing movement of the
movable contact assembly;

when the arc surface of the cam mating portion
is out of contact with the first mating surface of
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10

the movable contact bracket and comes into
contact with the arc surface of the bracket, the
force applied by the movable contact bracket to
the closing cam causes the closing cam to press
the housing;

when the arc surface of the cam mating portion
is out of contact with the arc surface of the brack-
et, under the action of torque generated by the
pressure of the arc surface of the bracket, the
closing cam quickly hits the second mating sur-
face of the movable contact bracket, so that the
movable contact assembly quickly reaches the
closing position, and the return spring is in a
compressed state at this time;

with the continuous closing action of the oper-
ating handle of the DC circuit breaker, the arc
surface of the cam mating portion rests on the
second mating surface of the movable contact
bracket.

10. ADC circuit breaker, characterized in that, the DC
circuit breaker comprises the quick closing structure
according to one of claims 1-9.
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