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(54) OPERATING MECHANISM, CIRCUIT BREAKER AND SPD SPECIFIC DISCONNECTOR

(57) According to the present disclosure, an operat-
ing mechanism is provided, which comprises a housing
and a moving assembly. The moving assembly com-
prises amanually-operated piece, a center plate, a trans-
mission assembly, a movable contact bracket and a first
torsion spring. Two ends of the first torsion spring are
respectively connected to the movable contact bracket
and the center plate, so that the pivoting of the center
plate can drive the movable contact bracket to pivot and
the pivoting of the movable contact bracket can drive the
center plate to pivot. Through the transmission assembly
and the center plate, themovable contact bracket moves

to the open position when the manually-operated piece
moves to the opening position, and moves to the closed
position when themanually-operated piecemoves to the
closing position, the movable contact bracket further
comprises a first cut-off face that cuts off an arc-shaped
protrusion and a base, so that the arc-shaped protrusion
forms an incomplete annular structure, themovable con-
tact bracket ismounted to thehousing throughamovable
contact bracket pivot shaft, and the extreme point of the
stress of the movable contact bracket pivot shaft on the
movable contact bracket is opposite to the first cut-off
face relative to the movable contact bracket pivot shaft.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of
electrical engineering, in particular to an operating me-
chanism, a circuit breaker and a SPD specific discon-
nector including the operating mechanism.

BACKGROUND

[0002] In order to increase the safety of electricity use,
SSD (SPD specific disconnector) and SPD (Surge pro-
tection Device) are often added to some circuits, the two
connected in series in theelectrical circuit.SPDcan resist
lightning strike, andSSDprovides short-circuit protection
and aftercurrent protection for SPD.
[0003] In addition, in society nowadays, it is a devel-
opment trend for the integration and miniaturization of
low-voltageelectrical products, which requires the size of
SSD products and SPD products to be reduced, which
then requires the size of each component in a product to
be smaller and smaller. There is a need to design small-
sized part structures with high strength that meets the
requirements regarding short circuit and aftercurrent,
while resisting lightning current.
[0004] It is difficult to achieve the relative positioning of
the internal parts of a small-sized mechanism assembly,
and it is evenmore difficult to achieve the strength design
of parts that meets the small size. According to the
present disclosure, an ultra-thin operating mechanism
design solution is provided to solve the problems of
relative arrangement, strength and movement of the
mechanism parts of the small-sized SSD products, so
as to ensure that the small-sized SSD products can
realize reliable mechanism movement for the required
functions.

SUMMARY

[0005] According to the present disclosure, at least the
shortcomings existing in the prior art is solved. According
to the present disclosure, an operating mechanism is
provided, which includes a housing and a moving as-
sembly, wherein the moving assembly includes a manu-
ally-operatedpiecepivotablymounted to thehousingand
pivotable between an opening position and a closing
position; a center plate pivotablymounted to the housing;
a transmission assembly, wherein the manually-oper-
ated piece is connected with the center plate through
the transmission assembly; a movable contact bracket
pivotably mounted to the housing and abutting against a
first surface of the center plate, wherein the pivot axis of
themovable contact bracket coincides with the pivot axis
of thecenter plate; a first torsionspringmountedonaside
of the movable contact bracket opposite to the center
plate, wherein two ends of the first torsion spring are
respectively connected to the movable contact bracket

and the center plate, so that pivoting of the center plate
can drive the movable contact bracket to pivot and pivot-
ing of the movable contact bracket can drive the center
plate to pivot.
[0006] Through the transmission assembly and the
center plate, the movable contact bracket moves to the
open position when the manually-operated piece moves
to the opening position, andmoves to the closed position
when the manually-operated piece moves to the closing
position. The respective pivot axes of the manually-op-
erated piece, the center plate and the movable contact
bracket are all parallel to a first direction. The movable
contact bracket and the center plate pass through a
plurality of planes which are perpendicular to the first
direction.
[0007] Themovable contact bracket includes a torsion
spring accommodating groove, which includes a base
and an arc-shaped protrusion around the pivot axis of the
movable contact bracket, wherein the base has a second
surface and a third surface which are opposite, the sec-
ond surface abuts against the first surface, the arc-
shaped protrusion extends from the third surface in the
first direction, and the first torsion spring ismounted in the
torsion spring accommodating groove around the arc-
shaped protrusion.
[0008] The movable contact bracket further includes a
first cut-off face that cuts off the arc-shaped protrusion
and the base, so that the arc-shaped protrusion forms an
incomplete annular structure. The movable contact
bracket is mounted to the housing through a movable
contact bracket pivot shaft, and the force acting position
of themovable contact bracket pivot shaft on themovable
contact bracket is opposite to the first cut-off face relative
to the movable contact bracket pivot shaft.
[0009] According to some embodiments of the present
disclosure, a total thickness of the moving assembly in
the first direction is less than or equal to 7.5 mm.
[0010] According to some embodiments of the present
disclosure, the total thickness of the moving assembly in
the first direction is less than or equal to 7.3 mm.
[0011] According to some embodiments of the present
disclosure, the center plate further includes a boss sec-
tion protruding from the first surface, and theboss section
includes a second cut-off face that conformswith the first
cut-off face in shape and is oppositely adjacent to the first
cut-off face.
[0012] According to some embodiments of the present
disclosure, in a cross section perpendicular to the first
direction, thefirst cut-off face isasecantof the incomplete
annular structure of the arc-shaped protrusion.
[0013] According to some embodiments of the present
disclosure, the transmission assembly includes a lock
catch, the lock catch pivotably mounted to a side of the
center plate opposite to themovable contact bracket and
having a first engaging portion; a connecting rod, two
ends of the connecting rod pivotally connected to the
manually-operatedpieceand the lock catch respectively;
a trip catch, the trip catch pivotablymounted to the side of
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the center plate opposite to the movable contact bracket
and having a second engaging portion which engages
with the first engaging portion.
[0014] The respective pivot axes of the manually-op-
erated piece, the center plate, the lock catch, the trip
catch and the movable contact bracket are all parallel to
the first direction.
[0015] The operating mechanism is configured to en-
able the lock catchand the trip catch tobestatic relative to
the center plate through the engagement between the
first engaging portion and the second engaging portion.
[0016] According to some embodiments of the present
disclosure, the trip catch and the center plate are also
connected through a second torsion spring, and the
second torsion spring biases the trip catch relative to
the center plate, so that the first engaging portion and the
second engaging portion are abutted and engaged.
[0017] According to some embodiments of the present
disclosure, in a state that the first engaging portion and
the second engaging portion are engaged, a relatively
static assembly is formed by the center plate, the lock
catch and the trip catch, wherein the manually-operated
piece, the connecting rod, the center plate and the rela-
tively static assembly can form a four-bar linkage, so that
when themanually-operated piecemoves to the opening
position, the movable contact bracket moves to the open
position, and when the manually-operated piece moves
to the closing position, the movable contact bracket
moves to the closed position.
[0018] According to some embodiments of the present
disclosure, during the movement of the movable contact
bracket from the open position to the closed position, the
four-bar linkage including the manually-operated piece,
the connecting rod and the relatively static assembly
passes through the position of dead point.
[0019] According to some embodiments of the present
disclosure, the connecting rod has two sections that are
angled with respect to each other.
[0020] According to some embodiments of the present
disclosure, the trip catch is further provided with an ex-
tended end adjacent to themovable contact bracket, and
a gap is provided between the extended end and the
movable contact bracket in a plane perpendicular to the
first direction.
[0021] According to some embodiments of the present
disclosure, when the extended end is actuated, the trip
catch pivots relative to the center plate, so that the first
engaging portion and the second engaging portion are
disengaged, and the manually-operated piece, the con-
necting rod, the lock catch and the center plate can forma
five-bar linkage, and the extended end can strike the
movable contact bracket so that the movable contact
bracket moves toward the open position.
[0022] According to some embodiments of the present
disclosure, the operating mechanism further includes an
open spring, wherein two ends of the open spring are
respectively connected to the center plate and the hous-
ing, and the open spring is compressed when the manu-

ally-operated piece is in the closing position.
[0023] According to some embodiments of the present
disclosure, the trip catch and the lock catch respectively
abut against a fourth surface and a fifth surface of the
center plate, and respective planes where the fourth
surface and the fifth surface are located are spaced from
each other and are both perpendicular to the first direc-
tion.
[0024] According to some embodiments of the present
disclosure, the fourth surface is further away from the first
surface than the fifth surface.
[0025] According to the present disclosure, a circuit
breaker is also provided, wherein the circuit breaker
includes the operating mechanism described in any
one of the above embodiments.
[0026] According to some embodiments of the present
disclosure, the maximum thickness of the circuit breaker
in the first direction is between 8.8 mm and 9.2 mm.
[0027] According to the present disclosure, a SPD
specific disconnector is also provided, wherein the
SPD specific disconnector includes the operating me-
chanism described in any one of the above embodi-
ments.
[0028] According to some embodiments of the present
disclosure, the maximum thickness of the SPD specific
disconnector in the first direction is between 8.8 mm and
9.2 mm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

Fig. 1 shows a schematic plan view of an operating
mechanism according to the present disclosure, in
which the movable contact bracket is in the open
position;
Fig. 2 shows a schematic plan view of the operating
mechanism according to the present disclosure, in
which the movable contact bracket is in the closed
position;
Figs. 3a and 3b show assembly schematic diagrams
of some components of the operating mechanism
according to the present disclosure from two per-
spectives;
Fig. 4a is a cross-sectional view taken along section
lineN-N in fig. 4b, and fig. 4b showsa schematic plan
view of the structure in figs. 3a and 3b, fig. 4c is an
enlarged schematic view of the structure in the circle
in fig. 4a, and fig. 4d is an enlarged schematic view of
the structure in the rectangle in fig. 4b;
Fig. 5 shows a schematic perspective view of the
movable contact bracket according to the present
disclosure;
Figs. 6a and 6b respectively show schematic per-
spective views of a center plate according to the
present disclosure from two perspectives;
Figs. 7a‑7c show plan views of the center plate
according to the present disclosure, among which,
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fig. 7a is a plan view of a first side of the center plate,
fig. 7b is a cross-sectional view taken along section
line M-M in fig. 7c, and fig. 7c is a plan view of a
second side of the center plate.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0030] In order to make the purpose, solutions and
advantages of the technical solutions of the present
disclosure clearer, the technical solutions of the embodi-
ments of the present disclosure will be described clearly
and completely with the accompanying drawings of spe-
cific embodiments of the present disclosure. Unless
otherwise specified, the terms used herein have the
ordinary meaning in the art. In the drawings, the same
reference numerals represent the same parts.
[0031] In the description of the present disclosure, it
should be noted that unless otherwise specified and
limited, terms "mounted", "in connection" and "con-
nected"shouldbebroadlyunderstood.Forexample, they
can refer to fixed connection, detachable connection or
integrated connection; they can refer to mechanical con-
nection or electrical connection; they can refer to direct
connection, indirect connection through an intermediate
medium, and inner connection between two elements.
For those skilled in the art, the specific meanings of the
above terms in the present disclosure can be understood
according to specific situations.
[0032] For convenience of description, the direction in
which the pivot axis of the manually-operated piece 2 is
located is designated as the first direction.
[0033] The operatingmechanism according to the pre-
sent disclosure, as shown in figs. 1 and 2, includes a
housing 1andamoving assembly. Themoving assembly
includes amanually-operated piece 2, a center plate 3, a
movable contact bracket 4 and a transmission assembly.
Both the manually-operated piece 2 and the center plate
3 are pivotably mounted to the housing 1, and the re-
spective pivot axes of themanually-operated piece 2 and
the center plate 3 are parallel to each other, that is,
parallel to the first direction. The manually-operated
piece 2 further includes an operating handle 21 protrud-
ing from the housing, so that the manually-operated
piece 2 can be pivoted about its pivot axis by swinging
the operating handle 21. In addition, the housing 1 is
further configured to limit the swing rangeof theoperating
handle 21 so that themanually-operated piece 2 can only
move between an opening position and a closing posi-
tion. Fig. 1 shows the manually-operated piece 2 in the
opening position and fig. 2 shows themanually-operated
piece 2 in the closing position.
[0034] Themovable contact bracket 4 is also pivotably
mounted to the housing 1 and pivots around an axis the
samewith the center plate 3. Themovable contact brack-
et 4 ismounted against one side of the center plate 3, and
is connected with the center plate 3 through a first torsion
spring 71 (as shown in fig. 3b), so that the pivoting of the
center plate 3 can drive the movable contact bracket 4 to

pivot and the pivoting of the movable contact bracket 4
candrive the center plate 3 to pivot. Amovable contact 43
is installed at an end of themovable contact bracket 4, as
shown in fig. 3b. The contact and separation between the
movable contact 43 and the stationary contact 61 realize
the on-off of the circuit.
[0035] The transmission assembly includes a lock
catch 51, a trip catch 52, and a connecting rod 53 to
connect the manually-operated piece 2 with the center
plate 3 in a transmission manner. That is, the movement
of the manually-operated piece 2 can be transmitted to
the center plate 3 through the transmission assembly,
and vice versa, i.e., the movement of the center plate 3
can be transmitted to the manually-operated piece 2
through the transmission assembly, which will be de-
scribed in detail later.
[0036] Therefore, through the center plate 3 and the
transmission assembly, the pivoting of the manually-op-
erated piece 2 can drive the pivoting of the movable
contact bracket 4, and thepivotingof themovablecontact
bracket 4 can also drive the pivoting of the manually-
operated piece 2. As shown in fig. 1, when the manually-
operated piece 2 moves to the opening position, the
movable contact bracket 4 moves to the open position,
and at the open position, the movable contact bracket 4
drives the movable contact 43 to separate from the sta-
tionary contact 61. As shown in fig. 2,when themanually-
operated piece 2 moves to the closing position, the
movable contact bracket 4 moves to the closed position,
and at the closed position, themovable contact 43 keeps
in contact with the stationary contact 61. Therefore, the
on-off operation of the movable contact 43 and the sta-
tionary contact 61 can be controlled by the operating
handle 2.
[0037] Next, the structures of the center plate 3, the
movable contact bracket 4 and the transmission assem-
bly are introduced in detail.
[0038] Figs. 3a and 3b show the assembly schematic
diagrams of some components of the operatingmechan-
ism according to the present disclosure from two per-
spectives. Specifically, as shown in fig. 3a, the lock catch
51 is pivotably mounted to a side of the center plate 3
opposite to the movable contact bracket 4 and has a first
engaging portion 511. The trip catch 52 is pivotably
mounted to the side of the center plate opposite to the
movable contact bracket 4, and the trip catch 52 has a
second engaging portion 521 engaged with the first en-
gagingportion511.Thefirst engagingportion511and the
secondengagingportion521canengagewitheachother
so that the lock catch51and the trip catch52canbe static
relative to the center plate 3. The respective pivot axis
directions of the lock catch 51 and the trip catch 52 are
both parallel to the first direction. For example, as shown
in fig. 3a, the first engaging portion 511 and the second
engaging portion 521 may have complementary hook
structures. In addition, the first engaging portion 511 and
the second engaging portion 521 may also have clamp-
ing structures, overlapping structures, keyway structures
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and other engaging structures that can be conceived by
those skilled in the art.
[0039] In addition, the trip catch 52 and the center plate
3arealso connectedbyasecond torsionspring72 tobias
the trip catch 52 to the position where it engages with the
lock catch 51, which further ensures that the trip catch 52
and the lock catchareengaged through thefirst engaging
portion 511 and the second engaging portion 521, and is
also beneficial for the trip catch 52 to return to the original
position after the trip catch 52 and the lock catch 51 are
disengaged, so as to keep the smooth closing of the
stationary contact and the movable contact.
[0040] The transmission assembly further includes a
connecting rod 53. As shown in figs. 1 and 2, two ends of
the connecting rod 53 are pivotally connected to the
manually-operated piece 2 and the lock catch 51, re-
spectively. The connecting rod 53may have two sections
angledwith respect to teachother to avoid othermechan-
isms or components in the housing, thereby preventing
interference and further improving space compactness.
[0041] When themanually-operated piece 2 drives the
centerplate3 topivot through the transmissionassembly,
the trip catch 52 and the lock catch 51 always keep
engaged, that is, the trip catch 52 and the lock catch
51 always keep static relative to the center plate 3, so the
distance between the point of connection between the
connecting rod53and the lock catch 51and thepivot axis
of the center plate 3 is constant. Therefore, the center
plate 3, the lock catch 51 and the trip catch 52 form a
relatively static assembly, so that the manually-operated
piece 2, the connecting rod 53 and the relatively static
assembly formed by the center plate 3, the lock catch 51
and the trip catch 52 form a four-bar linkage. That is, both
themanually-operated piece 2 and the center plate 3 are
pivotably fixed, while the two ends of the connecting rod
53 are pivot connection points, and through the four-bar
linkage, the manually-operated piece 2 drives the center
plate 3 to pivot.
[0042] In order to ensure the closing safety of the
mechanism, that is, to ensure the contact between the
movable contact 43 and the stationary contact 61, during
the movement of the movable contact bracket 4 from the
open position to the closed position, the above-men-
tioned four-bar linkage is configured to pass through
the dead point position. Specifically, in a plane perpendi-
cular to the first direction, such as the plane in which figs.
1 and 2 are taken, the connection point between the
manually-operated piece 2 and the connecting rod 53,
the connection point between the manually-operated
piece 2 and the lock catch 51, and the pivot center point
of themanually-operated piece 2 are in a straight line. As
a result, the movable contact bracket 4 cannot easily
move from the closed position to the open position due to
the configurationof thedeadpoint position, thusensuring
the long-term contact between the movable contact 43
and the stationary contact 61.
[0043] In order to realize the separation of themovable
contact 43 from the stationary contact 61, an actuator 62

needs to be provided, which can be, for example, an
electromagnetic coil, a pneumatic cylinder, a hydraulic
cylinder, etc., and has an actuating end that moves in a
direction perpendicular to the first direction. The actuat-
ing end can make the movable contact bracket 4 have
kinetic energy to realize the opening movement. How-
ever, if the existence of the deadpointmakes it difficult for
the movable contact bracket 4 to move to the open
position, it is necessary to disengage the first engaging
portion511 from thesecondengagingportion521, so that
the four-bar linkage changes into a five-bar linkage.
[0044] Specifically, as shown in figs. 3a and 3b, the trip
catch 52 is further provided with an extended end 522,
which can be arranged between the free end of the
actuator 62 and the movable contact bracket 4. The free
end can strike theextendedend522, so that the trip catch
52canpivot around its pivot axis away from the lock catch
51, for example, the first engaging portion 511 is disen-
gaged from the second engaging portion 521, so that the
lock catch51canpivot relative to thecenter plate3. In this
state, themanually-operated piece 2, the connecting rod
53, the lock catch 51, and the center plate 3 form a five-
bar linkage. By adding a degree of freedom, it is possible
to circumvent the above-mentioned dead point and rea-
lize theopeningmovement of themovable contact brack-
et 4.
[0045] The housing 1 according to the present disclo-
sure has a maximum thickness between 8.8 and 9.2 mm
in the first direction. The maximum thickness of the
housing refers to the maximum distance between any
two points on the housing in the first direction measured
from the outside of the housing. Such thickness greatly
reduces the volume of the product according to the pre-
sent disclosure, so that the product can be more easily
installed in a narrow installation space.
[0046] The total thicknessof themovingassembly (i.e.,
themanually-operated piece 2, the center plate 3, the trip
catch 52, the lock catch 51, the movable contact bracket
4, the first torsion spring 71 and the connecting rod 53) in
the first direction may be less than or equal to 7.6 mm, or
less than or equal to 7.5 mm, or less than or equal to 7.4
mm, or less than or equal to 7.3mm, or less than or equal
to 7.2mm, or less than or equal to 7.1mm, or less than or
equal to 7.0 mm. The total thickness of the moving
assembly in the first direction refers to the total thickness
of the moving assembly in the assembled state, that is,
the maximum distance between any two points in the
moving assembly in the first direction. By setting the
thickness of the moving assembly in the first direction
to the above range, it is ensured that the moving assem-
bly according to the present disclosure can be installed in
the above-mentioned housing 1, and installation error
and safe interval distance are reserved.
[0047] Fig. 4a is a cross-sectional view taken along
section line N-N in fig. 4b, and fig. 4b shows a schematic
plan view of the structure in figs. 3a and 3b, fig. 4c is an
enlarged schematic view of the structure in the circle in
fig. 4a, and fig. 4d is an enlarged schematic view of the
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structure in the rectangle in fig. 4b. As shown in figs. 4a
and 4c, themovable contact bracket 4, the center plate 3,
the lock catch 51 and the snap catch 52 pass through a
plurality of planes perpendicular to the first direction, that
is, the extension interval of these components in the first
direction intersect, thereby making full use of the space
and reducing the thickness of themoving assembly in the
first direction, so as to realize the above-mentioned total
thickness range of the moving assembly.
[0048] There is a gap between the extended end 522
and the movable contact bracket 4 in a plane perpendi-
cular to the first direction, as clearly shown in fig. 4b. As a
result, after the free end of the actuator 62 strikes the
extended end 522, the extended end 522 strikes the
movable contact bracket 4 with a certain speed, which
is beneficial to a faster acceleration of the movable con-
tact bracket 4, shortening the time for opening of the
movable contact and further improving the safety perfor-
mance.
[0049] In addition, returning to figs. 1 and 2, the oper-
ating mechanism according to the present disclosure
may further include an open spring 73, the two ends of
which are respectively connected to the center plate 3
and the housing 1. When the manually-operated piece 2
is in the closing position, that is, when the movable
contact bracket 4 is in the closedposition, theopenspring
73 is compressed, and when the movable contact brack-
et 4 moves from the closed position to the open position,
the open spring 73 releases elastic potential energy to
further accelerate the movement of the open spring 73,
which is beneficial for further shortening the time for
opening and further improving the safety performance.
[0050] As shown in figs. 1 and 2, the housing further
includes a first rib 11 and a second rib 12. Because the
moving mechanism may need to bear the airflow impact
from short circuit and lightning, a first rib is arranged
between the manually-operated piece 2 and the center
plate3aswell as themovablecontactbracket 4 forairflow
barrier. The second rib 12 is arranged adjacent to the
movable contact bracket 4, as shown in fig. 2, and is used
for limiting and blocking the movable contact bracket 4,
absorbing the opening energy of the operating mechan-
ism, and preventing the movable contact bracket from
rebounding excessively and thus the breakdown of the
contact.
[0051] Fig. 5 shows a movable contact bracket 4 ac-
cording to an embodiment of the present disclosure. The
movable contact bracket 4 is mounted to the housing 1
through amovable contact bracket pivot shaft 42 (shown
in fig. 3b), and further includes a torsion spring accom-
modating groove 41. The torsion spring accommodating
groove 41 includes a base 411 and an arc-shaped pro-
trusion 412 surrounding the movable contact bracket
pivot shaft 42. The base has a second surface 82 and
a third surface 83 which are opposite to each other. The
second surface 82 is used for abutting against the first
surface 81 of the center plate 3, as shown in fig. 4c. As
shown in fig. 5, the arc-shaped protrusion 412 extends

from the third surface 83 in the first direction. The first
torsion spring 71 is installed, surrounding the arc-shaped
protrusion 412, in the torsion spring accommodating
groove 41 to prevent the first torsion spring 71 frombeing
detached from the operating mechanism, and the arc-
shaped protrusion 412 can exert an abutting force on the
first torsion spring 71, so that the first torsion spring 71
can be balanced in force.
[0052] The movable contact bracket 4 further includes
a first cut-off face 86 which cuts off the arc-shaped
protrusion 412 and the base 411, so that the arc-shaped
protrusion 412 forms an incomplete annular structure.
The position of the first cut-off face 86 needs to be
designed accurately. Specifically, the extreme stress
point (black dot marked in fig. 4b) of the movable contact
bracket pivot shaft 42 on themovable contact bracket 4 is
opposite to the first cut-off face 86 with respect to the
movable contact bracket pivot shaft 42. As shown in fig.
4b, force analysis is performed on the movable contact
bracket 4. The movable contact bracket 4 is subjected to
force Fl from the first torsion spring, andwhen it is closed,
it is subjected to force F2 from the stationary contact 61
(not shown). In order to balance these two forces, the
movable contact bracket 4 is further subjected to the
stress from the movable contact bracket pivot shaft 42.
Therefore, the acting position of force from the movable
contact bracket pivot shaft 42 on the movable contact
bracket 4 can be set. Specifically, by adjusting the struc-
ture of the first torsion spring 71, the angular position of
the first torsion spring 71 relative to the movable contact
bracket 4, the contact position between the movable
contact 43 and the stationary contact 61, etc., the
stressed position can be set to avoid the first cut-off face
86 (where the strength is weak), that is, the stressed
position and the first cut-off face 86 are located on either
side of the movable contact bracket pivot shaft 42 re-
spectively. Therefore, although a cut-off face exists, the
strength of the movable contact bracket 4 will not be
affected. At the same time, on the premise that the
thickness of the moving assembly in the first direction
is greatly reduced, the provision of the cut-off face re-
serves more space for the center plate 3, so that the
center plate 3 can be set thicker in the reserved space to
ensure the strength andmachinability of the center plate.
[0053] Next, the center plate 3 will be described in
detail. Figs. 6a and 6b respectively show schematic
perspective views of the center plate 3 according to
the present disclosure from two perspectives. Figs.
7a‑7c show plan views of the center plate according to
the present disclosure, among which, fig. 7a is a plan
view of a first side of the center plate, fig. 7b is a cross-
sectional view taken along section lineM-M in fig. 7c, and
fig. 7c is a plan view of a second side of the center plate.
Fig. 6a shows a first side of the center plate 3, on which a
first surface 81 is provided, and the movable contact
bracket 4 is mounted against the first surface 81. The
center plate 3 further includes a boss section 31 protrud-
ing from the first surface 81, and the boss section 31
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includesasecondcut-off face87.Thesecondcut-off face
87 and the first cut-off face 86 conform with each other in
shape, and the two facesare set oppositely adjacent, that
is, the boss section 31 is set oppositely adjacent to the
arc-shaped protrusion 412, as shown in figs. 4b and 4d.
[0054] As shown in the cross-sectional views of fig. 4c
and fig. 7b, the arrangement of the boss section 31
increases the thickness of the center plate 3 where the
boss section 31 is located. Without the boss section 31
having the second cut-off face 87, it is possible that the
first surface 81 is almost in the same plane as the fourth
surface 84 (to be described later), so that the center plate
3 would not be manufacturable, and even if it is manu-
factured, it would be unusable because of the extremely
low strength.
[0055] As shown in figs. 6a and 7a, the first side of the
center plate 3 can further be providedwith an arc-shaped
section 32, which arc-shaped section forms a complete
circular periphery with the movable contact bracket 4, as
shown in fig. 4b, so as to surround the first torsion spring,
further ensuring the firm installation of the first torsion
spring 71 and preventing accidental detachment.
[0056] In particular, as shown in fig. 4d, in a cross
section perpendicular to the first direction, the first cut-
off face 86 is a secant of the incomplete annular structure
of the arc-shaped protrusion 412, that is, the first cut-off
face 86 is a plane, and thus the second cut-off face 87 is
also a plane, which is beneficial for manufacture and
assembly.
[0057] Inaddition, asshown infig. 6b, thecenterplate3
according to thepresent disclosure further includesa first
stop portion 33 and a second stop portion 34, which are
respectively used to limit themovement range of the lock
catch 51 and the trip catch 52. Providing the two stop
portions on the center plate makes use of the space to a
further extent, making the structure more compact and
conducive to further reducing the total thickness of the
moving assembly in the first direction.
[0058] As shown in figs. 6b and 7c, the second side of
the center plate 3 according to the present disclosure can
beprovidedwitha fourth surface84andafifth surface85.
The trip catch 52 ismounted against the fourth surface84
of the center plate 3, and the lock catch 51 is mounted
against the fifth surface 85 of the center plate 3. The
respective planes where the fourth surface 84 and the
fifth surface 85 are located are spaced away from each
other and are both perpendicular to the first direction. In
particular, the fourth surface 84 is further away from the
first surface 81 than the fifth surface 85, as shown in the
cross-sectional views of figs. 4c and 7b. Because two
ends of the lock catch 51 are pivotally connected to the
connecting rod 53 and the center plate 3 respectively, the
strength of the lock catch 51 needs to be greater than that
of the trip catch 52, so that the arrangement of the fifth
surface 85 closer to the first surface 81 than the fourth
surface 84 reserves more space for the lock catch 51, so
that the lock catch 51 can be set thicker to ensure the
strength.

[0059] The product including the above operating me-
chanism according to the present disclosure can be a
circuit breaker, especially a micro circuit breaker (MCB),
and can also be a SPD specific disconnector (SSD). The
product according to the present disclosure has the
small-sized part structures with high strength that meets
the requirements regarding short circuit and aftercurrent,
while resisting lightning current
[0060] It should be understood that the above descrip-
tion is intended to be illustrative rather than limiting. For
example, the above embodiments (and/or aspects there-
of) may be used in combination with each other. In addi-
tion, many modifications may be made to adapt a parti-
cular situation or material to the teachings of the present
disclosure without departing from its scope. The func-
tions or performances of various elements or modules
describedherein areonly for illustrationandare in noway
restrictive, and are only exemplary embodiments. Many
other embodiments and modifications within the spirit
and scope of the claims will be apparent to those skilled
in the art after reading the above description. Therefore,
the scopeof thepresent disclosure shouldbedetermined
with reference to the appended claims, along with the full
scope of equivalents to which such claims are entitled.
[0061] In the appended claims, the terms "comprise"
and "wherein" are used as simple English equivalents of
the corresponding terms "include" and "in which".
Furthermore, in the following claims, terms "first", "sec-
ond" and "third" are only used as indexes, and no numer-
ical requirements are intended to be imposed on their
objects.

Reference numerals

[0062]

1 housing,
11 first rib,
12 second rib,
2 manually-operated piece,
21 operating handle,
3 center plate,
31 boss section,
32 arc-shaped section,
33 first stop portion,
34 second stop portion,
4 movable contact bracket,
41 torsion spring accommodating groove,
411 base,
412 arc-shaped protrusion,
42 movable contact bracket pivot shaft,
43 movable contact,
51 lock catch,
511 first engaging portion,
52 trip catch,
521 second engaging portion,
522 extended end,
53 connecting rod,

5

10

15

20

25

30

35

40

45

50

55



8

13 EP 4 542 615 A1 14

61 stationary contact,
62 actuator,
71 first torsion spring,
72 second torsion spring,
73 open spring,
81 first surface,
82 second surface,
83 third surface,
84 fourth surface,
85 fifth surface,
86 first cut-off face,
87 second cut-off face

Claims

1. An operating mechanism comprising a housing and
a moving assembly, the moving assembly compris-
ing:

amanually-operatedpiecepivotablymounted to
the housing and pivotable between an opening
position and a closing position,
a center plate pivotablymounted to the housing,
a transmission assembly through which the
manually-operated piece is connected with the
center plate,
amovable contact bracket pivotablymounted to
the housing and abutting against a first surface
of the center plate, wherein the pivot axis of the
movable contact bracket coincideswith thepivot
axis of the center plate, the respectivepivot axes
of themanually-operatedpieceand themovable
contact bracket are both parallel to a first direc-
tion,
a first torsion spring mounted on a side of the
movable contact bracket opposite to the center
plate, wherein two ends of the first torsion spring
are respectively connected to the movable con-
tact bracket and the center plate, so that pivoting
of the center plate can drive themovable contact
bracket to pivot and pivoting of the movable
contact bracket can drive the center plate to
pivot,
wherein through the transmission assembly and
the center plate, the movable contact bracket
moves to the open position when the manually-
operated piece moves to the opening position,
and moves to the closed position when the
manually-operated piece moves to the closing
position,
the movable contact bracket and the center
plate pass through a plurality of planes which
are perpendicular to the first direction,
themovablecontactbracket comprisesa torsion
spring accommodating groove and a first cut-off
face, wherein the first torsion spring is accom-
modated in the torsion spring accommodating

groove, and the first cut-off face is used for
cutting off the torsion spring accommodating
groove, so that the accommodating groove
forms an incomplete annular structure,
the movable contact bracket is mounted to the
housing through a movable contact bracket pi-
vot shaft, and the force acting position of the
movable contact bracket pivot shaft on the mo-
vable contact bracket is opposite to the first cut-
off face relative to the movable contact bracket
pivot shaft.

2. The operating mechanism according to claim 1,
wherein,
a total thickness of the moving assembly in the first
direction is less than or equal to 7.5 mm, preferably
less than or equal to 7.3 mm.

3. The operating mechanism according to claim 1,
wherein,
the torsionspringaccommodatinggroovecomprises
a base and an arc-shaped protrusion around the
pivot axis of the movable contact bracket, wherein
the base has a second surface and a third surface
which are opposite, the second surface abuts
against the first surface, the arc-shaped protrusion
extends from the third surface in the first direction,
and the first torsion spring is mounted in the torsion
spring accommodating groove around the arc-
shaped protrusion.

4. The operating mechanism according to claim 3,
wherein,

thecenterplate further comprisesabosssection
protruding from the first surface, and the boss
section comprises a second cut-off face that
conforms with the first cut-off face in shape
and isoppositely adjacent to thefirst cut-off face,
preferably inacrosssectionperpendicular to the
first direction, the first cut-off face is a secant of
the incomplete annular structure of the arc-
shaped protrusion.

5. The operating mechanism according to any of the
preceding claims, wherein the transmission assem-
bly comprises

a lock catch pivotably mounted to a side of the
center plate opposite to the movable contact
bracket and having a first engaging portion,
a connecting rod, twoendsof the connecting rod
pivotally connected to the manually-operated
piece and the lock catch respectively,
a trip catch pivotably mounted to the side of the
center plate opposite to the movable contact
bracket and having a second engaging portion
which engages with the first engaging portion,
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wherein the respective pivot axes of the manu-
ally-operated piece, the center plate, the lock
catch, the trip catch and the movable contact
bracket are all parallel to the first direction,
the operating mechanism is configured to en-
able the lock catch and the trip catch to be static
relative to the center plate through the engage-
ment between the first engaging portion and the
second engaging portion.

6. The operating mechanism according to claim 5,
wherein,
the trip catch and the center plate are also connected
through a second torsion spring, and the second
torsion spring biases the trip catch relative to the
center plate, so that the first engagingportionand the
second engaging portion are abutted and engaged.

7. The operating mechanism according to claim 5,
wherein,
in a state that the first engaging portion and the
second engaging portion are engaged, a relatively
static assembly formed by the center plate, the lock
catch and the trip catch, the manually-operated
piece, the connecting rod, the center plate and the
relatively static assembly can form a four-bar link-
age, so that when the manually-operated piece
moves to the open position, the movable contact
bracket moves to the opening position, and when
the manually-operated piece moves to the closed
position, the movable contact bracket moves to the
closing position.

8. The operating mechanism according to claim 7,
wherein,
during themovement of themovable contact bracket
from the open position to the closed position, the
four-bar linkage comprising the manually-operated
piece, the connecting rod and the relatively static
assembly passes through the position of dead point,
preferably the connecting rod has two sections that
are angled with respect to each other.

9. The operating mechanism according to claim 5,
wherein,

the trip catch is further provided with an ex-
tended end adjacent to the movable contact
bracket, and a gap is provided between the
extended end and the movable contact bracket
in a plane perpendicular to the first direction,
preferably when the extended end is actuated,
the trip catch pivots relative to the center plate,
so that the first engaging portion and the second
engaging portion are disengaged, and the
manually-operated piece, the connecting rod,
the lock catch and the center plate can form a
five-bar linkage,and theextendedendcanstrike

themovable contact bracket so that themovable
contactbracketmoves toward theopenposition.

10. The operating mechanism according to claim 5,
wherein,
the operatingmechanism further comprises an open
spring, wherein two ends of the open spring are
respectively connected to the center plate and the
housing, and the open spring is compressed when
the manually-operated piece is in the closing posi-
tion.

11. The operating mechanism according to claim 5,
wherein,
the trip catch and the lock catch respectively abut
against the fourth surface and the fifth surface of the
center plate, and the planeswhere the fourth surface
and the fifth surface are respectively located have a
distance therebetween and are both perpendicular
to the first direction.

12. The operating mechanism according to claim 5,
wherein,
the fourth surface is further away from the first sur-
face than the fifth surface.

13. A circuit breaker comprising the operating mechan-
ism according to any one of claims 1 to 12.

14. The circuit breaker according to claim 13, wherein,
amaximum thicknessof the circuit breaker in the first
direction is between 8.8 mm and 9.2 mm.

15. A SPD specific disconnector comprising the operat-
ing mechanism according to any one of claims 1 to
12.

16. The SPD specific disconnector according to claim
15, wherein,
a maximum thickness of the SPD specific discon-
nector in the first direction is between8.8mmand9.2
mm.
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