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(54) TRANSMISSION MECHANISM FOR A SWITCH APPARATUS AND SWITCH APPARATUS

(57)  Embodiments of the present disclosure provide
a transmission mechanism for a switch apparatus and a
switch apparatus. The transmission mechanism in-
cludes: at least one intermediate gear arranged to mesh
with a mechanism gear of a power mechanism of the
switch apparatus; and at least one breaking gear ar-
ranged to mesh with the at least one intermediate gear
and coupled to a breaking connection member of a break-
ing unit of the switch apparatus, the breaking unit being
arranged at at least one end of the breaking gear in the
axial direction for switching the load circuit between a first
power supply and a second power supply, wherein the
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FIG. 4

breaking gear is adapted to be driven by the power
mechanism via the at least one intermediate gear to
further drive a movable contact of the breaking unit to
move between a first position and a second position via
the breaking connection member, in the first position, the
movable contact connects the first power supply to a
load, in the second position, the movable contact con-
nects the second power supply to the load. By adopting
the transmission mechanism, fitting tolerance of the
switch apparatus is lower, and maintenance is more
convenient.
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Description
FIELD
[0001] Example embodiments of the present disclo-

sure relate generally to a field of electrical device, and
more particularly, to a transmission mechanism for a
switch apparatus and a switch apparatus.

BACKGROUND

[0002] Anautomatictransfer switch apparatus (ATS)is
a key component for an emergency or backup power
system. The automatic transfer switch apparatus can
automatically switch a load from a primary power supply
to a backup power supply when the primary power supply
fails, thereby ensuring the continuous supply of power.
The transfer switch apparatus generally includes a PC
level, a CC level and a CB level according to short circuit
capability. For a PC level dual power supply transfer
switch apparatus, it needs to have a capability of being
able to connect and bear a short circuit current, a product
design needs to ensure a connection capability and a
breaking capability of the transfer switch apparatus, this
puts forward a higher and more difficult requirement on
the design, especially as the current level increases,
leading to higher performance demands.

SUMMARY

[0003] In a first aspect of the present disclosure, a
transmission mechanism for a switch apparatus is pro-
vided. The transmission mechanism includes: at least
one intermediate gear arranged to mesh with a mechan-
ism gear of a power mechanism of the switch apparatus;
and at least one breaking gear arranged to mesh with the
at least one intermediate gear and coupled to a breaking
connection member of a breaking unit of the switch
apparatus, the breaking unit being arranged at at least
one end of the breaking gear in the axial direction for
switching aload circuit between a first power supply and a
second power supply, wherein the at least one breaking
gear is adapted to be driven by the power mechanism via
the at least one intermediate gear to in turn drive a
moveable contact of the breaking unit to move between
a first position and a second position via the breaking
connection member, in the first position, the movable
contact connects the first power supply to a load, in the
second position, the movable contact connects the sec-
ond power supply to the load.

[0004] In some embodiments, the transmission me-
chanism further includes: a gear bracket including a pair
of bracket plates arranged at ends of the at least one
intermediate gear and the at least one breaking gear in
the axial direction; and a pair of coupling members re-
spectively coupled to sides of the pair of bracket plates
opposite to the breaking gears and coaxial with the at
least one breaking gear, wherein each of the pair of
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coupling members is adapted to be respectively coupled
to the breaking connection member of the breaking unit to
drive the movable contact to move.

[0005] In some embodiments, the transmission me-
chanism further includes: a plurality of connection pins
parallel to axis of the at least one breaking gear and
uniformly arranged between the pair of coupling mem-
bers (104) in a circumferential direction and are fixedly
coupled to the breaking gear, and wherein the pair of
bracket plates include a plurality of arc-shaped grooves
respectively for the plurality of connection pins to pass
through to allow the at least one breaking gear to drive,
via the plurality of connection pins, the pair of coupling
members to rotate.

[0006] In some embodiments, the transmission me-
chanism further includes: a plurality of stepped shafts,
two ends of the plurality of stepped shafts in an axial
direction being respectively coupled to the pair of bracket
plates, and a part of the plurality of stepped shafts being
respectively coupled in shaft holes of the at least one
intermediate gear and the at least one breaking gear to
respectively arranged the at least one intermediate gear
and the at least one breaking gear between the pair of
bracket plates.

[0007] In some embodiments, the at least one inter-
mediate gear includes a pair of intermediate gears, the
pair of intermediate gears share an intermediate gear
shaft, and the atleast one breaking gearincludes a pair of
breaking gears, the pair of breaking gears include a pair
of breaking rotation shafts, and wherein the transmission
mechanism further includes: a pair of side plates ar-
ranged between the pair of intermediate gears and be-
tween the pair of breaking gears in the axial direction,
wherein the pair of breaking gears respectively include a
coupling structure to be coupled with the breaking con-
nection member of the breaking unit.

[0008] In some embodiments, the pair of breaking
rotation shafts are fixedly coupled to the pair of side
plates, respectively, and the intermediate gear rotation
shaft passes through the pair of side plates to be fixedly
coupled to the pair of side plates.

[0009] Insomeembodiments, the pair of bracketplates
or the pair of side plates have a coupling part at a side
facing the power mechanism to facilitate coupling of the
transmission mechanism with the power mechanism.
[0010] Insome embodiments, a part of the atleastone
intermediate gear exceeds beyond edges of the pair of
bracket plates orthe pair of side plates in aradial direction
to mesh with the mechanism gear.

[0011] In some embodiments, the coupling member or
the coupling structure includes a spline groove or a spline
shaft.

[0012] In some embodiments, a radial fool-proof
groove is disposed on a circumferential inner wall of a
part of key grooves of the spline groove ; or a radial fool-
proof protrusion is provided on a circumferential outer
wall of a part of keys of the spline shaft.

[0013] In some embodiments, the transmission me-
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chanism further includes: a housing including a pair of
support plates to allow the pair of bracket plates or the
pair of side plates to be arranged therebetween; and at
least one long shaft passing through the pair of support
plates and the pair of bracket plates or the pair of side
plates, respectively, to couple the pair of support plates
and the pair of bracket plates or the pair of side plates
together.

[0014] In some embodiments, the at least one long
shaft respectively extends beyond the pair of bracket
platesin an axial direction to be coupled with the breaking
unit.

[0015] In some embodiments, the pair of support
plates respectively include an opening or a groove to
expose the pair of connection members or coupling
structure to the breaking unit.

[0016] According to a second aspect of the embodi-
ments of the present disclosure, a switch apparatus is
provided. The switch apparatus includes: the transmis-
sion mechanism according to the first aspect, an axis of a
breaking gear of the transmission mechanism is coaxial
with a main shaft of the switch apparatus; a power me-
chanism arranged offset from the main shaft and includ-
ing a mechanism gear meshed with the breaking gear;
and a plurality of breaking units, respectively correspond-
ing to a plurality of poles of a first power supply or a
second power supply, and respectively coupled to atleast
one end of the transmission mechanism in an axial
direction to enable a load circuit to switch between the
first power supply and the second power supply.

[0017] In some embodiments, each of the plurality of
breaking units includes a pair of breaking connection
members respectively arranged at both ends of the
breaking unit in the axial direction and fixedly coupled
to a movable contact, and one of the pair of breaking
connection members in one of the plurality of breaking
units adjacent to the transmission mechanism is adapted
to be coupled directly or indirectly with the breaking gear,
the other of the pair of breaking connection member is
adapted to be coupled with the breaking connection
member of the adjacent breaking unit to implement
power transmission.

[0018] Insome embodiments, one of the pair of break-
ing connection members includes a spline groove, and
the other of the pair of breaking connection members
includes a spline shaft.

[0019] In some embodiments, the spline groove in-
cludes a radial fool-proof groove, and the spline shaft
includes a radial fool-proof protrusion.

[0020] In some embodiments, the switching means
further includes: a control unit arranged on a same side
of the transmission mechanism and the breaking unit in
the radial direction as the power mechanism, and being
adapted to control the power output of the power me-
chanism.

[0021] By adopting the transmission mechanism ac-
cording to the embodiments of the present disclosure,
fitting tolerance of the switch apparatus is lower, and
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maintenance of the power mechanism and the control
unit is more convenient. In addition, the power mechan-
ism, the transmission mechanism, and each of the plur-
ality of breaking units adopt a modular structure. In this
manner, adopting such a modular layout facilitates in-
stallation and maintenance of automatic transfer switch
apparatus.

[0022] Itshould be understood thatwhatis describedin
this Summary is not intended to limit critical features or
essential features of embodiments of the present disclo-
sure, nor is it intended to limit a scope of the present
disclosure. Other features of the present disclosure will
become readily understood from following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other features, advantages, and
aspects of various embodiments of the present disclo-
sure will become more apparent with reference to follow-
ing detailed description taken in conjunction with draw-
ings. In the drawings, the same or similar reference signs
denote the same or similar elements, wherein:

FIG. 1 illustrates a simplified schematic diagram of
an overall architecture of a switch apparatus accord-
ing to embodiments of the present disclosure;

FIG. 2 illustrates a perspective view of a switch
apparatus according to embodiments of the present
disclosure;

FIG. 3 illustrates an interior perspective view of a
transmission mechanism and a power mechanism of
a switch apparatus according to embodiments of the
present disclosure;

FIG. 4illustrates a perspective view of a transmission
mechanism of a switch apparatus according to em-
bodiments of the present disclosure;

FIG. 5illustrates a perspective view of an intermedi-
ate gear and a breaking gear of a transmission
mechanism meshing with each other according to
embodiments of the present disclosure;

FIG. 6 illustrates an exploded view of a transmission
mechanism of a switch apparatus according to em-
bodiments of the present disclosure;

FIG. 7 illustrates a perspective view of a coupling
member according to embodiments of the present
disclosure;

FIGS. 8 and 9 illustrate perspective views of a trans-
mission mechanism according to further embodi-
ments of the present disclosure;

FIG. 10 illustrates a partial perspective view of an
interior of a transmission mechanism according to
further embodiments of the present disclosure; and
FIG. 11 illustrates a perspective view of a transmis-
sion mechanism and a breaking gear meshing with
each other according to further embodiments of the
present disclosure.
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DETAILED DESCRIPTION

[0024] Embodiments of the present disclosure will be
described in more detail below with reference to the
drawings. Although certain embodiments of the present
disclosure are shown in the drawings, it should be under-
stood that the present disclosure may be implemented in
various forms and should not be construed as limited to
the embodiments set forth herein, but rather, these em-
bodiments are provided for a thorough and complete
understanding of the present disclosure. It should be
understood that the drawings and embodiments of the
present disclosure are only for illustrative purposes and
are notintended to limit a scope of the present disclosure.
[0025] It should be noted that titles of any section/sub-
section provided herein are not limiting. Various embodi-
ments are described throughout herein, and any type of
embodiment can be included under any section/subsec-
tion. Furthermore, embodiments described in any sec-
tion/subsection may be combined in any manner with any
other embodiments described in the same section/sub-
section and/or different sections/subsections.

[0026] In the description of the embodiments of the
present disclosure, the term "including" and the like
should be understood as open-ended including, that is,
"including but not limited to". The term "based on" should
be read as "based at least in part on. " The term "one
embodiment" or "the embodiment" should be read as "at
least one embodiment. "The term "some embodiments"
should be understood as "at least some embodiments.
" Other explicit and implicit definitions may also be in-
cluded below. The terms "first", "second", etc. may refer
to different or identical objects. Other explicit and implicit
definitions may also be included below.

[0027] As mentioned briefly above, a PC level dual-
supply switch apparatus needs to have a capability of
being able to connect to and bear the t short circuit
current. However, the current transfer switch appara-
tuses are complicated in structure, require a larger en-
ergy for the breaking unit due to structural arrangement,
have a larger impact on parts, and require a higher
strength.

[0028] Embodiments of the present disclosure provide
a switch apparatus and a transmission mechanism 100
for the switch apparatus to solve, or at least partially
solve, the described problems or other potential pro-
blems in conventional transfer switch apparatuses.
FIG. 1 illustrates a simplified schematic diagram (top
view) of an automatic transfer switch apparatus accord-
ing to an embodiment of the present disclosure, and FIG.
2 illustrates a perspective view of the automatic transfer
switch apparatus. Hereinafter, a concept according to the
present disclosure will be described mainly by taking the
dual-power supply transfer switch apparatus shown in
FIGS. 1 and 2 as an example. It should be understood
that cases of more power transfer switch apparatuses are
similar, and will not be described in detail hereinafter.
[0029] As shown in FIGS. 1 and 2, in general, an
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automatic transfer switch apparatus according to embo-
diments of the present disclosure includes a power me-
chanism 201, a plurality of breaking units 202, and a
transmission mechanism 100. In some embodiments,
the automatic transfer switch apparatus may also include
a control unit 203 for controlling power output of a power
unit.

[0030] The power mechanism 201 includes a power
component such as a motor, a mechanism gear, and a
transmission assembly therebetween. An output shaft of
the power unitcan be rotated or stopped under the control
ofthe control unit 203 or the like. The rotation of the output
shaft of the power unit can drive the mechanism gear to
rotate via the transmission assembly, thereby outputting
power. The transmission mechanism 100 according to
embodiments of the present disclosure is arranged be-
tween the plurality of breaking units 202 and coupled to
the power mechanism 201 to transmit power output by
the power mechanism 201 to the plurality of breaking
units 202 to achieve switching between two power sup-
plies. The plurality of breaking units 202 correspond to a
plurality of poles of two power supplies, which are here-
inafter referred to as a first power supply and a second
power supply, respectively. For example, the first power
supply may be a main power supply and the second
power supply may be a backup power supply.

[0031] FIG. 2illustrates a perspective view of an auto-
matic transfer switch apparatus according to embodi-
ments of the present disclosure. As shown in FIG. 2,
the automatic transfer switch apparatus includes a plur-
ality of first terminals 205 for connecting a plurality of
poles of the first power supply, a plurality of second
terminals 206 for connecting a plurality of poles of the
second power supply, and a load terminal 207 for con-
necting a load. The automatic transfer switch apparatus
may include a user input interface and/or a display com-
ponent on a side of the power mechanism 201 and the
control unit 203 away from the breaking unit 202 and the
transmission mechanism 100 (i.e. a side facing a user),
so as to facilitate the user to operate and/or acquire
information such as a state of the automatic transfer
switch apparatus.

[0032] A coupling plate 208 may be provided outside
the outermost one of the plurality of breaking units 202.
The coupling plate 208 may facilitate installing the switch
apparatus into a switch cabinet, and also facilitate en-
suring strength of the entire switch apparatus. An open-
ing 2082 may be opened on the coupling plate 208 to
allow a breaking connection member 2021 of the break-
ing unit 202 to leak out.

[0033] The transmission mechanism 100 and the plur-
ality of breaking units 202 are arranged on the same main
shaft 204, thatis to say, the transmission mechanism 100
and the plurality of breaking units 202 are arranged along
the main shaft 204. This arrangement can ensure higher
synchronization of the plurality of breaking units 202. In
addition, in some embodiments, the plurality of breaking
units 202 may be arranged at both ends of the transmis-
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sion mechanism 100 in the axial direction. In this way,
extension of the switch apparatus can be facilitated, for
example, the switch apparatus having more poles (for
example, 6-8 poles) is expanded, thereby achieving a
higher current level and improving reliability and security.
[0034] The power mechanism 201 is arranged offset
from the main shaft 204, and the mechanism gear
meshes with an intermediate gear 101 in the transmis-
sion mechanism 100 to thereby transmit power output
from the power mechanism 201 to the plurality of break-
ing units 202 via the transmission mechanism 100. In
addition, the power mechanism 201, the transmission
mechanism 100, and each of the plurality of breaking
units 202 adopt a modular structure. In this manner,
adopting such a modular layout facilitates installation
and maintenance of the switch apparatus.

[0035] Each of the breaking units 202 includes a pair of
breaking connection members 2021. The pair of breaking
connection members 2021 are arranged coaxially with
the main shaft 204, and are respectively arranged at both
ends of the breaking unit 202 in the axial direction. The
pair of breaking connection members 2021 are fixedly
coupledinside the breaking unit 202 to movable contacts.
The movable contacts can switch between the first power
supply and corresponding stationary contacts of the
second power supply under an action of power of the
power mechanism 201, so as to implement power switch-
ing.

[0036] For the breaking unit 202 adjacent to the trans-
mission mechanism 100, one of the pair of breaking
connection members 2021 (i.e., the breaking connection
member 2021 adjacent to the transmission mechanism
100 is directly or indirectly coupled to the transmission
mechanism 100, The other breaking connection member
2021 is coupled to the breaking connection member 2021
of another breaking unit 202 adjacent to the breaking unit
202, so as to achieve the extension of the plurality of
breaking units 202 and the transmission of power. The
plurality of breaking units 202 can be connected to each
other through the breaking connection member 2021 and
transmit power, thereby facilitating multi-pole extension.
[0037] In addition, in order to facilitate positioning be-
tween the breaking unit 202 and the transmission me-
chanism 100 and between a plurality of breaking units
202, a positioning structure and a coupling structure may
be included onthe breaking unit 202 and the transmission
mechanism 100. For example, in some embodiments,
the locating structures may include raised or recessed
structures provided on both end housings 108 of each of
the breaking cells 202 in the axial direction. For example,
in some embodiments, an end of each breaking unit 202
in the axial direction is provided with one or more protru-
sions, and the other end is provided with one or more
recesses at corresponding positions, so that when two
breaking units 202 are assembled, the recesses can
accommodate the protrusions, thereby realizing the po-
sitioning of the breaking unit 202.

[0038] The transmission mechanism 100 according to
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embodiments of the present disclosure will be described
below with reference to FIGS. 3 to 11. FIG. 3iillustrates a
schematic diagram in which the power mechanism 201
and the transmission mechanism 100 are coupled to
each other, in order to illustrate an internal structure,
the power mechanism 201 and a part of the housing
108 of the transmission mechanism 100 are hidden.
As shown in FIG. 3, generally, the transmission mechan-
ism 100 according to embodiments of the present dis-
closure adopts a gear transmission structure, and spe-
cifically includes at least one intermediate gear 101 and
at least one breaking gear 102.

[0039] The at least one intermediate gear 101 is
adapted to mesh with a mechanical gear of the power
mechanism 201. The at least one breaking gear 102 is
coupled to the intermediate gear 101 and is coaxially
coupled to the breaking connection member 2021 of the
breaking unit 202, thereby achieving transmission of
power from the power mechanism 201 to the plurality
of breaking units 202. Specifically, the breaking gear 102
can be driven by the power mechanism 201 via the
intermediate gear 101 to further drive the movable con-
tact of the breaking unit 202 to move between a first
position and a second position via the breaking connec-
tion member 2021. In the first position, the movable
contact connects the first power supply to a load. In
the second position, the movable contact connects the
second power supply to the load. Between the first posi-
tion and the second position, there may also be a third
position in which both the movable contact and the two
stationary contacts are decoupled. In this way, switching
of a load circuit between the first power supply and the
second power supply and a disconnected state in the
third position are achieved.

[0040] FIGS. 4 to 7 illustrate views of the transmission
mechanism 100 according to some embodiments of the
present disclosure. In embodiments shown in FIGS. 4 to
7, the number of the intermediate gear 101 and the
number of the breaking gear 102 are one, respectively.
FIG. 4 illustrates a perspective view of the transmission
mechanism 100, according to some embodiments of the
present disclosure; FIG. 5 illustrates an internal partial
view of the transmission mechanism 100; and FIG. 6
illustrates an exploded view of the transmission mechan-
ism 100. As shownin FIGS. 4 to 6, in some embodiments,
the transmission mechanism 100 also includes a gear
bracket 103 and a pair of coupling members 104 for
supporting and assembling the intermediate gear 101
and the breaking gear 102 together.

[0041] In some embodiments, as shown in FIG. 6, the
gear bracket 103 may include a pair of bracket plates
1031. The pair of bracket plates 1031 are arranged at
ends of the intermediate gear 101 and the breaking gear
102 in the axial direction. For example, in some embodi-
ments, the ends of the gear shafts of the intermediate
gear 101 and the breaking gear 102 in the axial direction
may be fixed to the pair of bracket plates 1031 in a
suitable manner, including, but not limited to, riveting,
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welding, snap-fitting, or fastener connection, etc. Insome
embodiments, as shown in FIG. 5, a part of the inter-
mediate gear 101 exceeds beyond edges of the pair of
bracket plates 1031 in a radial direction to mesh with the
mechanism gear.

[0042] In some embodiments, the transmission me-
chanism may include a plurality of stepped shafts 106.
Two ends of the plurality of stepped shafts 106 in the axial
direction are respectively coupled to the pair of bracket
plates 1031, and a part of the stepped shafts 106 therein
are coupled in shaft holes of the intermediate gear 101
and the breaking gear 102, so that the intermediate gear
101 and the breaking gear 102 are respectively arranged
between the pair of bracket plates 1031, and the other
part of the stepped shafts rivet the other parts of two
bracket plates 1031 together, to enhance structural
strength. For example, FIG. 6 illustrates that the trans-
mission mechanism includes three stepped shafts 106,
wherein two stepped shafts 106 serve as gear shafts of
theintermediate gear 101 and the breakinggear 102, and
the other stepped shaft 106 is used for fixing the bracket
plate 1031. The pair of coupling members 104 are re-
spectively coupled to a side of the pair of bracket plates
1031 opposite to the breaking gear 102, and are coaxial
with at least one breaking gear 102. Each coupling
member 104 is adapted to be coupled with the breaking
connection members 2021 of the breaking unit 202 re-
spectively to drive the movable contact to move.

[0043] In some embodiments, the pair of coupling
members 104 and the breaking gear 102 may be coupled
with each other through a plurality of connection pins 105.
The plurality of connection pins 105 are parallel to axis of
the breaking gear 102 (i.e., the main shaft 204) and
uniformly arranged in the circumferential direction. The
pair of coupling members 104 is fixedly coupled to the
breaking gear 102 through the plurality of connection pins
105. FIGS. 5 and 6 illustrate that the plurality of connec-
tion pins 105 includes two connection pins 105. It should
be understood, of course, that this is merely illustrative
and is not intended to limit the scope of the present
disclosure, and that other numbers of connection pins
105 may be present, such as three, four, etc.

[0044] FIG. 7 illustrates a specific structure of the
coupling member 104. As shown in FIG. 7, the coupling
member 104 has a through hole 1042 through which a
connecting shaft may pass. In addition, at an end of each
connection pin 105, a groove may be provided. The
groove may be provided therein with a snap spring,
thereby facilitating assembly and preventing the coupling
members 104 from escaping.

[0045] It can be seen from the described structure that
the plurality of connection pins 105 pass through the pair
of bracket plates 1031 and the breaking gear 102 in the
axial direction. In order to prevent interference of the
bracket plate 1031 with a rotating pin during rotation of
the breaking gear 102, in some embodiments, as shown
in FIG. 6, the pair of bracket plates 1031 include a plurality
of arc-shaped grooves 1033 for the plurality of connec-

10

15

20

25

30

35

40

45

50

55

tion pins 105 to respectively pass through to allow the at
least one breaking gear 102 to drive, via the plurality of
connection pins 105, the pair of coupling members 104 to
rotate. An extending length in the circumferential direc-
tion of the plurality of arc-shaped grooves 1033 may be
slightly greater than a travel distance of the rotating pin
required to drive the movable contactto move. Inthis way,
the breaking gear 102 can transfer power to the coupling
members 104 via a plurality of rotating pins.

[0046] In some embodiments, the coupling members
104 may include a spline groove 1043 or a spline shaft. A
concept of the present disclosure is described below
primarily with the coupling members 104 including the
spline groove 1043 as an example. It should be under-
stood that embodiments in which the coupling members
104 includes the spline shaft are also similar and will not
be described in detail below. Corresponding to the cou-
pling members 104 using the spline groove 1043, one of
the pair of breaking connection members 2021 of the
breaking unit 202 on a side adjacent to the transmission
mechanism 100 includes the spline shaft, while the other
breaking connection member 2021 includes the splined
groove 1043. The spline shaft can be inserted into the
spline groove 1043, thereby realizing coupling of the
transmission mechanism 100 with the adjacent breaking
unit 202. Connections among the plurality of breaking
units 202 are also similar, both being for inserting the
spline shaft into the spline groove 1043, so as to achieve
assembly and also achieve power transmission at the
same time.

[0047] In some embodiments, a radial fool-proof
groove 1041 is provided on a circumferential inner wall
of a part of key grooves of the spline grooves 1043. FIG. 7
illustrates that the spline groove 1043 has six key
grooves, and two opposite key grooves are provided with
radial fool-proof grooves 104 1. Correspondingly, a radial
fool-proof protrusion is provided on a circumferential
outer wall of a part of keys of the spline shaft. During
assembly, when the spline shaftis inserted into the spline
groove 1043, it is also required to ensure that the fool-
proof protrusion is inserted into the fool-proof groove
1041, so that the assembly can be completed only when
a predetermined angle relationship is ensured between
the spline shaft and the spline groove 1043, thereby
preventing an impact caused by non-corresponding an-
gles of the two on a subsequent breaking action.
[0048] In some embodiments, the transmission me-
chanism 100 also includes a housing 108. As shown in
FIGS. 4 to 6, in some embodiments, the housing 108 may
include a pair of support plates 1081 to allow the pair of
bracket plates 1031 to be arranged therebetween. The
pair of support plates 1081 may be coupled togetherin a
suitable manner such as a snap-fit connection, a fastener
connection, or an adhesive bond. In some embodiments,
the pair of support plates 1081 may respectively include
an opening 1082 respectively the pair of coupling mem-
bers 104 to the breaking unit 202 to facilitate coupling
between the breaking connection member 2021 of the
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breaking unit 202 and the pair of coupling members 104.
[0049] Insomeembodiments, the pairofbracket plates
1031 may be made of a metal material, thereby improving
the strength of the structure. In some embodiments, the
pair of support plates 1081 of the housing 108 may be
made of a material such as plastic, thereby facilitating
manufacturing of a mold while reducing costs. In some
embodiments, arib structure may be provided onaninner
wall of at least one bracket plate of the pair of support
plates 1081 toimprove strength of the support plate 1081.
[0050] In some embodiments, the transmission me-
chanism 100 may also include at least one long shaft
1084 through the pair of support plates 1081 and the pair
of bracket plates 1031, respectively, to couple the pair of
support plates 1081 and the pair of bracket plates 1031
together. In addition, at least one long shaft 1084 may
extend in the axial direction beyond the pair of support
plates 1081, respectively, to facilitate coupling with the
adjacent breaking unit 202. For example, in some embo-
diments, the corresponding location of the breaking unit
202 may include a hole for receiving at least a part of the
long shaft 1084 to assist completion of assembly be-
tween the transmission mechanism 100 and the adjacent
breaking unit 202.

[0051] ReferringtoFIGS. 5and 6 andbacktoFIG. 3,in
some embodiments, the pair of bracket plates 1031 may
have a coupling part 1032 at a side facing the power
mechanism 201 to facilitate coupling of the transmission
mechanism 100 with the power mechanism 201. In some
embodiments, the coupling part 1032 may include a
protrusion part and a coupling hole 1035 provided on
the protrusion part. The protrusion part can be at least
partially inserted into the interior of the power mechanism
201 to enable a coupling pin to be inserted into the
coupling hole, thereby realizing reliable positioning and
assembly between the transmission mechanism 100 and
the power mechanism 201.

[0052] Forthe solutions shownin FIGS. 3to 7, both the
intermediate gear 101 and the breaking gear 102 respec-
tively adopt a single gear structure, and are positioned by
the gear bracket 103, thereby guaranteeing that a gear
fitting dimension chain is the shortest and fitting tolerance
is reduced. In addition, the breaking units at two sides of
the transmission mechanism in a direction of the main
shaft can be arranged symmetrically (the two sides have
the same number of breaking units), so that parts can be
shared as much as possible, thereby reducing costs and
improving driving reliability.

[0053] FIGS. 8 to 11 illustrate schematic views of a
transmission mechanism 100 according to further embo-
diments of the present disclosure. In the embodiments
shown in FIGS. 8 to 11, the number of the intermediate
gears 101 and the number of the breaking gears 102 are
two (i.e., a pair). FIGS. 8 and 9 respectively illustrate
perspective views of the transmission mechanism 100 as
viewed at different angles, according to some embodi-
ments of the present disclosure; FIG. 10 illustrates a view
of a side plate 107 and the corresponding intermediate
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gear 101 and the breaking gear 102 of the transmission
mechanism 100.

[0054] As shown in FIGS. 8 to 10, in some embodi-
ments, the transmission mechanism 100 further includes
a pair of side plates 107 that overlap each other. The pair
of side plates 107 is arranged between the pair of inter-
mediate gears 101 and the pair of breaking gears 102 in
the axial direction. The pair of intermediate gears 101
shares an intermediate gear shaft 1011 which passes
through the pair of side plates 107 for arranging the pair of
intermediate gears 101 thereon. Each of the breaking
gears 102 includes a breaking rotation shaft 1021, and is
respectively coupled to a corresponding side plate 107 of
the pair of side plates 107, as shown in FIG. 10. An end of
the breaking rotation shaft 1021 is coupled to a side of the
side plate 107 adjacent to the other side plate 107 in a
suitable manner such asriveting or welding, and the other
end passes through the side plate 107 and is coupled to
the breaking gear 102.

[0055] Inembodiments showninFIGS. 8to 11, the pair
of breaking gears 102 respectively include a coupling
structure 1022 to be coupled with the breaking connec-
tion member 2021 of the breaking unit 202. That is, in
such an embodiment, the coupling members 104 may no
longer be required, and the coupling structure 1022 on
the breaking gear 102 may be directly adapted to be
coupled with the break connection member 2021.
[0056] In some embodiments, similar to the coupling
members 104, the coupling structure 1022 may include
the spline groove 1043 or the spline shaft. In the following
description, a concept of the present disclosure is de-
scribed mainly by taking that the coupling 1022 includes
the spline groove 1043 as an example. It should be
understood that the embodiment in which the coupling
1022 includes the spline shaft is also similar, and will not
be described separately in the following. Corresponding
to the coupling 1022 that uses the spline groove 1043,
one of the pair of breaking connection members 2021 of
the breaking unit 202 on a side adjacent to the transmis-
sion mechanism 100 includes a spline shaft, and the
other breaking connection member 2021 includes the
splined groove 1043. The spline shaft can be inserted into
the spline groove 1043, thereby realizing coupling of the
transmission mechanism 100 with the adjacent breaking
unit 202. Connection members among the plurality of
breaking units 202 are also similar, both being for insert-
ing the spline shaft into the spline groove 1043, so as to
achieve assembly and also achieve power transmission
at the same time. In addition, in such a structure, the
radial fool-proof groove 1041 is provided on the circum-
ferential inner wall of a part of key grooves of the spline
groove 1043. Correspondingly, a radial fool-proof protru-
sion is provided on the circumferential outer wall of a part
of keys of the spline shaft.

[0057] In embodiments shown in FIGS 8 to 11, the
housing 108 of the transmission mechanism 100, etc.
may also include the pair of support plates 1081, with the
side plates 107 provided therebetween. The pair of sup-
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port plates 1081 may be coupled together in a suitable
manner such as a snap-fit connection, a fastener con-
nection, or an adhesive bond. In some embodiments, the
pair of support plates 1081 may respectively include the
groove 1083 to expose the pair of coupling members 104
to the breaking unit 202 to facilitate coupling between the
breaking connection member 2021 of the breaking unit
202 and the pair of coupling members 104. Other struc-
tures of the housing 108 are similar to the structures of the
housing 108 described in the embodiments shown in
FIG.4t0oFIG. 7, and are not separately described herein.
In some embodiments, the side plate 107 may be made of
a metal material, thereby improving strength of structure.
[0058] In some embodiments, as shown in FIGS 8 to
10, the part of the intermediate gear 101 radially exceeds
beyond edges of the side plates 107 to mesh with the
mechanism gear.

[0059] Referring to FIGS. 8 to FIG. 11, in some embo-
diments, like the bracket plate 1031, the side plate 107
may have a coupling part 1032 at a side facing the power
mechanism 201, so as to facilitate coupling of the trans-
mission mechanism 100 and the power mechanism 201.
In some embodiments, the coupling part 1032 may in-
clude the protrusion part and a coupling hole provided on
the protrusion part. The protrusion part can be at least
partially inserted into the interior of the power mechanism
201 to enable the coupling pin to be inserted into the
coupling hole, thereby realizing reliable positioning and
assembly between the transmission mechanism 100 and
the power mechanism 201.

[0060] For the solutions shown in FIGS. 8 to FIG. 11,
because the intermediate gear 101 and the breaking gear
102 both adopt a double-gear structure, a thickness of a
single gear can be setthinner, thereby reducing costs and
making the solutions easier to implement in process. In
addition, with regard to the described two solutions, the
transmission portion is used as an independent modular
design, thereby facilitating installation and maintenance.
[0061] Having described implementations of the pre-
sent disclosure above, the above description is exemp-
lary, not exhaustive, and is not limited to the implementa-
tions disclosed. Many modifications and variations will be
apparent to those of ordinary skill in the art without
departing from the scope and spirit of the implementa-
tions described. Choice of terms used herein is intended
to best explain the principles of the implementations, the
practical application, orimprovements to technologies in
the marketplace, or to enable others of ordinary skillin the
art to understand the implementations disclosed herein.

Claims

1. A transmission mechanism for a switch apparatus,
comprising:

atleast one intermediate gear (101) arranged to
mesh with a mechanism gear of a power me-
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chanism (201) of the switch apparatus; and

at least one breaking gear (102) arranged to
mesh with the at least one intermediate gear
(101) and coupled to a breaking connection
member (2021) of a breaking unit (202) of the
switch apparatus, the breaking unit (202) being
arranged at atleast one end of the breaking gear
(102) in an axial direction for switching a load
circuit between a first power supply and a sec-
ond power supply,

wherein the at least one breaking gear (102) is
adapted to be driven by the power mechanism
(201)viathe atleastone intermediate gear (101)
to further drive a movable contact of the break-
ing unit (202) to move between a first position
and a second position via the breaking connec-
tion member (2021), in the first position, the
movable contact connects the first power supply
to a load, in the second position, the movable
contact connects the second power supply to
the load.

2. The transmission mechanism of claim 1, further
comprising:

agear bracket (103) comprising a pair of bracket
plates (1031) arranged at ends of the at least
one intermediate gear (101) and the at least one
breaking gear (102) in the axial direction; and

a pair of coupling members (104) respectively
coupled to sides of the pair of bracket plates
(1031) opposite to the breaking gears (102) and
coaxial with the atleast one breaking gear (102),
wherein each of the pair of coupling members is
adapted to be respectively coupled to the break-
ing connection member (2021) of the breaking
unit (202) to drive the movable contact to move.

3. The transmission mechanism of claim 2, further
comprising:

a plurality of connection pins (105) parallel to
axis of the at least one breaking gear (102) and
uniformly arranged between the pair of coupling
members (104)in a circumferential direction and
are fixedly coupled to the breaking gear (102),
and

wherein the pair of bracket plates (1031) com-
prise a plurality of arc-shaped grooves (1033)
respectively for the plurality of connection pins
(105) to pass through to allow the at least one
breaking gear (102) to drive, via the plurality of
connection pins (105), the pair of coupling mem-
bers (104) to rotate.

4. The transmission mechanism of claim 2, further
comprising:
a plurality of stepped shafts (106), two ends of the
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plurality of stepped shafts (106) in the axial direction
being respectively coupled to the pair of bracket
plates (1031), and a part of the plurality of stepped
shafts (106) being respectively coupled in shaft
holes of the at least one intermediate gear (101)
and the at least one breaking gear (102) to respec-
tively arranged the at least one intermediate gear
(101) and the at least one breaking gear (102) be-
tween the pair of bracket plates (1031).

The transmission mechanism of claim 1, wherein the
atleastoneintermediate gear (101) comprises a pair
of intermediate gears (101), the pair of intermediate
gears (101) share an intermediate gear rotation shaft
(1011), and the at least one breaking gear (102)
comprises a pair of breaking gears (102), the pair
of breaking gears (102) respectively comprise a pair
of breaking rotation shafts (1021); and

wherein the transmission mechanism further com-
prises:

a pair of side plates (107) arranged between the
pair of intermediate gears (101) and between
the pair of breaking gears (102) in the axial
direction,

wherein the pair of breaking gears (102) respec-
tively comprise a coupling structure (1022) to be
coupled with the breaking connection member
(2021) of the breaking unit (202).

The transmission mechanism of claim 5, wherein the
pair of breaking rotation shafts (1021) are fixedly
coupled to the pair of side plates (107), respectively,
and the intermediate gear rotation shaft (1011)
passes through the pair of side plates (107) to be
fixedly coupled to the pair of side plates (107).

The transmission mechanism of any of claims 2-6,
wherein the pair of bracket plates (1031) or the pair of
side plates (107) have a coupling part (1032) at a
side facing the power mechanism (201) to facilitate
coupling of the transmission mechanism with the
power mechanism (201).

The transmission mechanism of any of claims 2-6,
wherein a part of the at least one intermediate gear
(101) exceeds beyond edges of the pair of bracket
plates (1031) or the pair of side plates (107) in aradial
direction to mesh with the mechanism gear.

The transmission mechanism of any of claims 2-6,
wherein the coupling member (104) or the coupling
structure (1022) comprises a spline groove (1043) or
a spline shaft.

The transmission mechanism of claim 9, wherein a
radial fool-proof groove (1041) is provided on a
circumferential inner wall of a part of key grooves
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1.

12,

13.

14.

15.

of the spline groove (1043); or

a radial fool-proof protrusion is provided on a cir-
cumferential outer wall of a part of keys of the spline
shaft.

The transmission mechanism of any of claims 2-6
and 10, further comprising:

a housing (108) comprising a pair of support
plates (1081) to allow the pair of bracket plates
(1031) or the pair of side plates (107) to be
arranged therebetween; and

at least one long shaft (1084) passing through
the pair of support plates (1081) and the pair of
bracket plates (1031) or the pair of side plates
(107), respectively, to couple the pair of support
plates (1081) and the pair of bracket plates
(1031) or the pair of side plates (107).

The transmission mechanism of claim 11, wherein
the at least one long shaft (1084) respectively ex-
tends beyond the pair of bracket plates (1081) in the
axial direction to be coupled with the breaking unit
(202).

The transmission mechanism of claim 11, wherein
the pair of support plates (1081) respectively com-
prise an opening (1082) ora groove (1083) to expose
the pair of coupling members (104) or the coupling
structure (1022) to the breaking unit (202).

A switch apparatus comprising:

a transmission mechanism (100) of any of
claims 1-13, wherein an axis of a breaking gear
(102) of the transmission mechanism (100) is
coaxial with a main shaft (204) of the switch
apparatus;

a power mechanism (201) arranged offset from
the main shaft (204) and comprising a mechan-
ism gear meshed with the breaking gear (102);
and

a plurality of breaking units (202), respectively
corresponding to a plurality of poles of a first
power supply or a second power supply, and
respectively coupled to at least one end of the
transmission mechanism (100) in an axial direc-
tion to enable aload circuit to switch between the
first power supply and the second power supply.

The switch apparatus of claim 14, wherein each of
the plurality of breaking units (202) comprises:

a pair of breaking connection members (2021) re-
spectively arranged at both ends of the breaking unit
(202) in the axial direction and fixedly coupled to a
movable contact, and one of the pair of breaking
connection members (2021) in one of the plurality of
breaking unit (202) adjacent to the transmission
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mechanism (100) is adapted to be coupled directly or
indirectly with the breaking gear (102), the other of
the pair of breaking connection member (2021) is
adapted to be coupled with the breaking connection
member (2021) of the adjacent breaking unit (202) to
implement power transmission.

The switch apparatus of claim 15, wherein one of the
pair of breaking connection members (2021) com-
prises a spline groove (1043), and the other of the
pair of breaking connection members (2021) com-
prises a spline shaft.

The switch apparatus of claim 16, wherein the spline
groove (1043) comprises a radial fool-proof groove
(1041), and the spline shaft comprises a radial fool-
proof protrusion.

The switch apparatus of any of claims 14-17, further
comprising:

a control unit (203) arranged on a same side of the
transmission mechanism (100) and the breaking unit
(202) in a radial direction as the power mechanism
(201), and being adapted to control power output of
the power mechanism (201).
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