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assembly arranged within the housing (141, 142) and
configured to turn on and off a circuit connected to the
electrical switch (100), the relay assembly comprising a
first relay (110-1); and a control assembly arranged in
parallel with the relay assembly in the housing (141, 142),
the control assembly being configured to control the relay
assembly, and the control assembly comprising a wire-
less communication unit (160) configured to receive sig-
nals to remotely control the relay assembly. The electrical
switch according to embodiments of the present disclo-
sure has advantages such as compact structure, simple

wiring and more intelligence, and can be adapted for
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Description
FIELD
[0001] The present disclosure relates to an electrical

switch, and more specifically to an electrical switch and
a switchgear including the same.

BACKGROUND

[0002] Electrical switches such as contactors are wide-
ly used on a variety of power distribution and power use
applications. Typically, electrical switches such as con-
tactors achieve the purpose of turning the circuit on and
off by controlling contacts to close or open. In order to
achieve such control, peripheral control elements need
to be provided. In addition, in general applications, elec-
trical switches such as contactors need to be able to meet
needs in local control and remote control.

[0003] Therefore, electrical switches usually need ad-
ditional control devices for control, and also need a lot of
wiring to achieve the local or remote control function. This
makes the size of the electrical switches too large, and
the wiring complicated and not smart enough.

SUMMARY

[0004] In order to address the above problems, em-
bodiments of the present disclosure provide an electrical
switch, and a switchgear including the same.

[0005] According to an aspect of the present disclo-
sure, there is provided an electrical switch. The electrical
switch comprises: a housing; a relay assembly arranged
within the housing and configured to turn on and off a
circuit connected to the electrical switch, the relay as-
sembly comprising a first relay; and a control assembly
arranged in parallel with the relay assembly in the hous-
ing, the control assembly being configured to control the
relay assembly, and the control assembly comprising a
wireless communication unit configured to receive sig-
nals to remotely control the relay assembly.

[0006] A two-module contactor with a control module
is integrated into a single module by replacing the con-
tactor’s switching device with a smaller relay and using
wireless communication to remotely control the relay.
The overall volume of the electrical switch of the present
disclosure is significantly reduced and its structure is
more compact compared to conventional contactors. The
structure of the single module also reduces the distance
between the control assembly and the switching device,
which also simplifies wiring. In some cases, a compact
single-module electrical switch can be more easily
mounted directly on the circuit breaker.

[0007] In some embodiments of the present disclo-
sure, the control assembly is opposite to a first side of a
plurality of sides of the first relay, the plurality of sides
defining a thickness of the first relay. By reasonably spa-
tially arranging the interior of the electrical switch, the
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thickness of the electrical switch is effectively reduced,
which facilitates subsequent installation.

[0008] In some embodiments of the present disclo-
sure, the electrical switch further comprises: an incoming
wire and outgoing wire assembly arranged in parallel with
the relay assembly in the housing, the incoming wire and
outgoing wire assembly being opposite to a second side
of the plurality of sides of the first relay and configured
to electrically connect electrical terminals disposed on
the second side with an external circuit. It is possible to,
by arranging the incoming wire and outgoing wire assem-
bly on the side of the relay provided with electrical termi-
nals, make the incoming wire terminal and outgoing wire
terminal close to the electrical terminals of the relay, re-
duce the required wiring, and refrain from increasing the
overall thickness of the electrical switch.

[0009] In some embodiments of the present disclo-
sure, the control assembly comprises a control terminal
unit configured to connect a switching device external to
the electrical switch to enable control of the relay assem-
bly by the switching device. In this embodiment, in addi-
tion to being remotely controlled, the relay may be con-
trolled by the external switch connected to the control
terminal, whereby more control options are provided.
[0010] In some embodiments of the present disclo-
sure, at least one of the control terminal unit and the
housing is provided with a notch for accommodating a
copper bus bar. With the notch being disposed, the elec-
trical switch may avoid touching the copper bus bar con-
nected to the circuit breaker, which facilitates the instal-
lation and insulation of the electrical switch.

[0011] In some embodiments of the present disclo-
sure, the control assembly comprises: a first circuit board
and a second circuit board arranged opposite to each
other, board faces of the first circuit board and the second
circuit board being substantially perpendicular to the first
side of the first relay, to carry other elements in the control
assembly. It is possible to, by providing dual circuit
boards, reduce the area occupied in the plane perpen-
dicularto the thickness direction while maintaining a large
overall area of the circuit board, thereby ensuring that
enough electrical and electronic elements can be carried,
which improves space utilization within the module. In
addition, the circuit board can be completely placed on
the side of the relay without increasing the thickness of
the electrical switch.

[0012] In some embodiments of the present disclo-
sure, the relay assembly further comprises: a second re-
lay, the second relay and the first relay being arranged
adjacent to each other. In this embodiment, the electrical
switch employing dual relays may be used not only to
control single-phase power supply but also to control two-
phase power supply.

[0013] In some embodiments of the present disclo-
sure, the first relay and the second relay are arranged
along a length direction of the first relay and the second
relay. With this arrangement, less side space may be
occupied when the electrical switch is mounted to the
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circuit breaker.

[0014] In some embodiments of the present disclo-
sure, the electrical switch further comprises: an incoming
wire and outgoing wire assembly forming an L-shape with
the relay assembly and configured to electrically connect
electrical terminals on the relay assembly to an external
circuit, the incoming wire and outgoing wire assembly
comprising an incoming wire terminal and an outgoing
wire terminal, the incoming wire terminal facing an inner
side of the L shape and configured to be electrically con-
nected to the circuit breaker in an inserted manner. With
this arrangement, when the electrical switch is mounted
on the circuit breaker, the incoming wire and outgoing
wire assembly is disposed on the front side of the circuit
breaker, thereby no longer occupying more side space
of the circuit breaker and better facilitating electrical con-
nection between the electrical switch and the circuit
breaker.

[0015] In some embodiments of the present disclo-
sure, the control assembly comprises: afirst circuitboard,
a second circuit board and a third circuit board, config-
ured to carry other elements in the control assembly, the
first circuit board and the second circuit board being ar-
ranged on one side of the L-shape provided with the relay
assembly, and the third circuit board being arranged on
the other side of the L-shape provided with the incoming
wire and outgoing wire assembly. In this embodiment, a
plurality of circuit boards may be used to carry electrical
and electronic elements for controlling the relays, and by
properly arranging the circuit boards, the structure of the
electrical switch may be made more compact.

[0016] In some embodiments of the present disclo-
sure, the first relay and the second relay are arranged
along a thickness direction of the first relay and the sec-
ond relay. With this arrangement, a square-shaped elec-
trical switch may be formed to integrally mount the elec-
trical switch on the front side of the circuit breaker.
[0017] In some embodiments of the present disclo-
sure, the electrical switch further comprises: an incoming
wire and outgoing wire assembly being opposite to the
side of the relay assembly provided with electrical termi-
nals and configured to connect the electrical terminals
on the relay assembly to an external circuit, the incoming
wire and outgoing wire assembly comprising an incoming
wire terminal and an outgoing wire terminal, the incoming
wire terminal being configured to be electrically connect-
ed to the circuit breaker in an inserted manner. With this
arrangement, the wiring between the incoming wire and
outgoing wire assembly and the relay assembly may be
simplified, and the space for insulation may be reduced.
[0018] In some embodiments of the present disclo-
sure, the control assembly comprises: afirst circuitboard,
a second circuit board and a third circuit board, config-
ured to carry other elements in the control assembly, and
arrranged together with the incoming wire and outgoing
wire assembly on the same side of the relay assembly.
This arrangement manner may further effectively im-
prove wiring efficiency and space utilization.
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[0019] In some embodiments of the present disclo-
sure, the third circuit board comprises a through hole
allowing the incoming wire terminal or the outgoing wire
terminal to pass therethrough, so as to sense the current
on the incoming wire terminal or the outgoing wire termi-
nal by the third circuit board. In this embodiment, the
circuit board may be arranged with space near the in-
coming wire and outgoing wire assembly, and the current
is sensed by a current sensor provided on the third circuit
board.

[0020] In some embodiments of the present disclo-
sure, the wireless communication unit is configured to
communicate in a Zigbee manner. In this way, the wire-
less communication has advantages of simplicity, effi-
ciency and low cost.

[0021] In some embodiments of the present disclo-
sure, the control assembly comprises a button that is
operable by a user to control the relay assembly. In this
embodiment, a control option for the user to directly op-
erate the relay is provided.

[0022] In some embodiments of the present disclo-
sure, the control assembly comprises: a metering unit
configured to measure at least one of an electrical pa-
rameter and a temperature parameter of the electrical
switch; and a diagnostic unit configured to determine an
ON/OFF state of the electrical switch. By integrating the
metering unit and the diagnostic unit into the electrical
switch, a real-time state of the electrical switch can be
obtained, and the control of the electrical switch can be
made smarter.

[0023] In another aspect of the present disclosure,
there is provided a switchgear which comprises the elec-
trical switch described above. The switchgear including
the above electrical switch can be adapted to control var-
ious loads, especially low-current loads that do not re-
quire frequent switching.

[0024] This Summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the Detailed Description. This Summary
is not intended to identify key features or essential fea-
tures of the claimed subject matter, nor is it intended to
be used to limit the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Through the following detailed description with
reference to the accompanying drawings, the above and
other features, advantages and aspects of various em-
bodiments of the present disclosure will become more
apparent. Throughout the drawings, the same reference
symbols generally refer to the same elements, wherein

FIG. 1 shows an external perspective view of a con-
ventional contactor apparatus.

FIG. 2 shows an internal perspective view of a con-
ventional contactor apparatus after removal of a por-
tion of a housing.
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FIG. 3 shows an external perspective view of an elec-
trical switch according to an embodiment of the
present disclosure.

FIG. 4 shows an internal perspective view of an elec-
trical switch according to an embodiment of the
present disclosure after removal of the housing.

FIG. 5 shows an exploded view of an electrical switch
according to an embodiment of the present disclo-
sure.

FIGS. 6A through 6C are schematic views showing
the assembling of a first and second circuit boards
and a relay.

FIG. 7 shows a schematic view of the installation of
an electrical switch according to an embodiment of
the present disclosure.

FIG. 8 shows a comparative schematic diagram of
an electrical switch according to an embodiment of
the present disclosure and a conventional contactor
apparatus.

FIG. 9 shows an external perspective view of an elec-
trical switch according to another embodiment of the
present disclosure.

FIG. 10 shows an internal perspective view of an
electrical switch according to another embodiment
of the present disclosure after removal of the hous-

ing.

FIG. 11 shows an internal exploded view of an elec-
trical switch according to another embodiment of the
present disclosure.

FIG. 12 shows a perspective view of an electrical
switch mounted on a circuit breaker according to an-
other embodiment of the present disclosure.

FIG. 13 shows an external perspective view of an
electrical switch according to a further embodiment
of the present disclosure.

FIG. 14 shows an internal perspective view of an
electrical switch according to a further embodiment
of the present disclosure after removal of the hous-

ing.

FIG. 15 shows an exploded view of an electrical
switch according to a further embodiment of the
present disclosure.

FIG. 16 shows an exploded view of a portion of an
electrical switch according to a further embodiment
of the present disclosure.
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FIG. 17 shows a perspective view of an electrical
switch mounted on a circuit breaker according to a
further embodiment of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0026] Preferred embodiments of the present disclo-
sure will be described as follows in greater detail with
reference to the drawings. Although preferred embodi-
ments ofthe presentdisclosure are illustrated in the draw-
ings, it is to be understood that the present disclosure
described herein can be implemented in various man-
ners, not limited to the embodiments illustrated herein.
Rather, these embodiments are provided to make the
present disclosure described herein clearer and more
complete and convey the scope of the present disclosure
described herein completely to those skilled in the art.
Those skilled in the art may obtain alternative technical
solutions from the following description without departing
from the spirit and scope of the disclosure.

[0027] As used herein, the term "comprises" and its
variants are to be read as open-ended terms that mean
"comprises, but is not limited to." The term "or" is to be
read as "and/or" unless the context clearly indicates oth-
erwise. The term "based on" is to be read as "based at
least in part on." The term "one example embodiment"
and "an example embodiment" are to be read as "at least
one example embodiment." The term "another embodi-
ment" is to be read as "at least one other embodiment."
Terms "a first", "a second" and others can denote differ-
ent or identical objects. The following text may also con-
tain other explicit or implicit definitions.

[0028] FIG. 1 shows an external perspective view of a
conventional contactor apparatus 100’. The contactor
apparatus 100’ comprises a contactor module 101’ and
a controller module 102’. The contactor module 101’ and
the controller module 102’ are combined together by
splicing. A control assembly in controller module 102’
may control a contactor assembly in the contactor mod-
ule 1071’.

[0029] FIG. 2 further shows an internal perspective
view of a conventional contactor apparatus 100’ after re-
moval of a portion of a housing. As shown in FIG. 2, a
body of a conventional contactor is large in size, and
already occupies most of the space within the housing
of the contactor module 101°. At the same time, the con-
troller module 102’ employs a wired communication
mode, and a large amount of space is reserved for the
purpose of insulation and wiring. In addition, a circuit
board of the controller module 102’ is a single circuit
board, all components are disposed flat on the circuit
board, and the space utilization efficiency is low. There-
fore, the large size and complicated wiring of the contac-
tormodule 100’ resultin requiring more installation space
and more workload for wiring, and higher insulation re-
quirements. This type of contactor is not practical for
some low-current, low-load occasions.

[0030] The present disclosure proposes a novel elec-
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trical switch. The electrical switch replaces the conven-
tional contactor body with a small-sized relay, and the
saved space is used to dispose the control assembly. At
the same time, the relay in the electrical switch employs
the wireless communication control mode, and greatly
reduces the space for insulation and wiring. In addition,
the present disclosure also optimizes an arrangement
mode of the control assembly and incoming and outgoing
wire terminals. Thereby, the electrical switch body and
peripheral components for controlling the electrical
switch body are integrated in a single module. The novel
electrical switch proposed by the present disclosure has
advantages such as compact structure, simple wiring and
more intelligence.

[0031] FIG. 3 shows an external perspective view of
an electrical switch 100 according to an embodiment of
the present disclosure. As shown in FIG. 3, the electrical
switch 100 according to an embodiment of the present
disclosure is integrated as a single module structure.
Compared to the contactor apparatus 100’ using dual
module shown in FIG. 1, the electrical switch 100 is sim-
plified in structure and significantly reduced in size.
[0032] Referring to FIGS. 4 and 5, FIG. 4 shows an
internal perspective view of the electrical switch 100 after
removal of housings 141 and 142 of Fig. 3 according to
an embodiment of the present disclosure, and FIG. 5
shows an exploded view of the electrical switch 100 ac-
cording to an embodiment of the present disclosure. Ac-
cording to an embodiment of the present disclosure, the
electrical switch 100 may comprise housings 141 and
142, arelay 110-1, and a control assembly for controlling
the relay 110-1. In the embodiment of the present disclo-
sure, the small-sized relay 110-1 replaces the conven-
tional contactor body, and the relay 110-1 and the control
assembly for controlling the relay are combined and in-
stalled in the same housing space instead of being dis-
posed in different modules separately.

[0033] As an example, the housing may comprise a
first housing 141 and a second housing 142. The first
housing 141 and the second housing 142 may be mount-
ed together by a fastening member such as a bolt or in
any other fastening manner. The assembled firsthousing
141 and second housing 142 form a cavity in which the
relay 110-1 and associated electrical and electronic ele-
ments may be received and secured. The first housing
141 and the second housing 142 may form a closed hous-
ing together with an incoming wire and outgoing wire as-
sembly 150 and a control terminal unit 130 of the control
assembly, and the incoming wire and outgoing wire as-
sembly 150 and the control terminal unit 130 of the control
assembly will be descried in detail later. The first housing
141 and the second housing 142 may also directly form
a closed housing to enclose all elements including the
incoming wire and outgoing wire assembly 150 and the
control terminal unit 130 within the housing.

[0034] The relay 110-1 may turn on and off the circuit
connected to the electrical switch 100, thereby achieving
control of the load in the circuit. As an example, relay
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110-1 may be a bistable relay that may have lower power
consumption and be capable of withstanding a certain
short circuit current. However, relay 110-1 may also be
a monostable relay or any other type of relay.

[0035] The above control assembly may comprise any
electrical and electronic element needed to control the
relay 110-1. According to an embodiment of the present
disclosure, the control assembly may be arranged in par-
allel with the relay 110-1 in the housing, and the control
assembly may comprise a wireless communication unit
160 for receiving a signal to remotely control the relay
110-1.

[0036] In some embodiments, the wireless communi-
cation unit 160 performs wireless communication in a
Zigbee communication manner. However, the wireless
communication unit may also communicate in other wire-
less communication manners, such as WiFi, Bluetooth,
and the like. Thus, the wireless communication unit 160
may receive signals to enable remote control of the relay
110-1. Compared with the contactor apparatus 100’ us-
ing wired communication, the wireless communication
such as Zigbee may avoid complicated wiring in the con-
trol assembly, and the simplification of the wiring further
reduces the insulation requirements, which all make the
control assembly need less space.

[0037] Inaddition, asanexample, the control assembly
may further comprise a power supply unit (not shown),
a control unit (not shown), circuit boards 121 and 122,
and a control terminal unit 130. A power supply unit not
shown may provide a power supply to active elements
in the control assembly. The control unit not shown may
atleastcomprise a processor (such as a Central Process-
ing Unit CPU, a Digital Signal Processing DSP, a Single-
Chip Computer MCU or a Field Programmable Gate Ar-
ray FPGA, etc.), and the control unit generally controls
the control assembly to operate the relay 110-1. The cir-
cuit boards 121 and 122 and the control terminal unit 130
will be described in detail later. It will be appreciated that
since the remote control is possible, some of the ele-
ments in the control assembly may also be arranged at
positions remote from the electrical switch 100 in some
cases, thereby further reducing the size of the electrical
switch 100.

[0038] In some embodiments of the present disclo-
sure, the control assembly is opposite to a portion of a
plurality of sides of the relay 110-1 (shown by reference
sign A in FIGS. 5 and 6A), the plurality of sides defining
a thickness of the relay 110-1. Since the relay 110-1 has
a small size, excess space can be obtained on the sides
of the relay 110-1. Such an arrangement takes full ad-
vantage of the remaining space created by the size-re-
duced relay 110-1 while avoiding an increase in the over-
all thickness of the integrated electrical switch 100.
[0039] In some embodiments of the present disclo-
sure, the control assembly of the electrical switch 100
may comprise circuit boards 121 and 122. The circuit
boards 121 and 122 are used to carry other electrical and
electronic elements of the control assembly. For exam-
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ple, the circuit boards 121 and 122 may be used to carry
at least one of wireless communication unit 160, the pow-
er supply unit and the control unit. The circuit boards 121
and 122 may employ a dual circuit board structure, that
is, the circuit board comprises a first circuit board 121
and a second circuit board 122.

[0040] AsshowninFIGS. 4 and 5, the first circuit board
121 and the second circuit board 122 may be arranged
to face each other, and board faces of the first circuit
board 121 and the second circuit board 122 are substan-
tially perpendicular to the plurality of sides of the relay
110-1, substantially perpendicular to a thickness direc-
tion of the relay 110-1 and extend along the plurality of
sides of the relay 110-1. Such an arrangement facilitates
reducing the space occupied by the circuit boards in the
thickness direction of the electrical switch 100.

[0041] Insomeembodiments, as shownin FIGS. 4 and
5, the wireless communication unit 160 may be arranged
for example on the first circuit board 121. However, the
wireless communication unit 160 may also be arranged
on the second circuit board 122, and the wireless com-
munication unit 160 may also be arranged at any suitable
position on the first circuit board 121 or the second circuit
board 122.

[0042] As an example, the first circuit board 121 may
be provided with the control unit and the wireless com-
munication unit to serve as a control circuit board, and
the second circuit board 122 may be provided with the
power supply unit to serve as a power supply circuit
board. It may be understood that the electrical and elec-
tronic elements of the control unit, the wireless commu-
nication unit and the power supply unit may be mixedly
arranged on the first circuit board 121 and the second
circuit board 122 as needed, thereby not distinguishing
the control circuit board and the power supply circuit
board.

[0043] In addition, electrical and electronic elements
on the first circuit board 121 and the second circuit board
122 may be arranged between the first circuit board 121
and the second circuit board 122. For example, the wire-
less communication unit 160 may be arranged on an in-
ner board face of the first circuit board 121 adjacent to
the second circuitboard 122. However, the wireless com-
munication unit 160 may also be arranged on an inner
board face of the second circuit board 122 adjacent to
the first circuit board 121. As such, the space between
the first circuit board and the second circuit board may
be utilized more fully. It may be understood that the elec-
trical and electronic elements on the first circuit board
121 and the second circuit board 122 may also be ar-
ranged on outer board faces of the first circuit board 121
and the second circuit board 122 in the case where there
is sufficient space.

[0044] Thedualcircuitboards 121and 122 may reduce
the area occupied in a plane perpendicular to the thick-
ness direction, but still maintain a large overall area of
the board, thereby ensuring that sufficient electrical and
electronic elements may be carried. The dual circuit
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board structure improves the utilization of the space with-
in the housings 141 and 142 as compared to a single
circuit board.

[0045] FIGS. 6A through 6C are schematic views
showing the assembling of the first circuit board 121, the
second circuit board 122 and the relay 110-1. As an ex-
ample, the first circuit board 121 and the second circuit
board 122 each have a substantially L-shaped shape,
and the two circuit boards are substantially the same in
size and shape. The relay 110-1 has a substantially rec-
tangular parallelepiped shape and has a plurality of sides
defining a thickness, and the plurality of sides may com-
prise a side A and a side B.

[0046] FIGS. 6A through 6C show a step of placing the
first circuit board 121 and the second circuit board 122
on the side A of the relay 110-1. In FIG. 6C, finally the
first circuit board 121 and the second circuit board 122
are placed on the side A of the relay 110-1 where the
electrical terminal 111 is not provided. The board faces
of the first circuit board 121 and the second circuit board
122 are substantially perpendicular to the side A of the
relay 110-1 (or the thickness direction of the relay 110-1),
and the L-shaped first circuit board 121 and the second
circuit board 122 mate with the side profile of relay 110-1.
InFIGS. 6A through 6C, the arrangement of the L-shaped
first circuit board 121 and the second circuit board 122
fully utilizes the side space of the relay 110-1, which fa-
cilitates integration of the control assembly and the relay
110-1 into a single module.

[0047] Returning to FIGS. 4 through 5, in some em-
bodiments of the present disclosure, the electrical switch
100 may also comprise the incoming wire and outgoing
wire assembly 150. The incoming wire and outgoing wire
assembly 150 is arranged side by side with the relay
110-1 in the housings 141 and 142, the incoming wire
and outgoing wire assembly 150 is opposed to another
side B of the plurality of sides of the relay 110-1 (see
FIGS. 5 and 6A), and the another side B is provided with
an electrical terminal 111 of the relay 110-1. The incom-
ing wire and outgoing wire assembly 150 is configured
to electrically connect the electrical terminal 111 dis-
posed on the side B with an external circuit. It is possible
to, by arranging the incoming wire and outgoing wire as-
sembly 150 at a position adjacent to the electrical termi-
nals 111 of the relay 110-1, facilitate reducing the wiring
distance between the incoming and outgoing wire termi-
nals and the electrical terminal 111, thereby reducing the
space occupied by the line insulation. At the same time,
similar to the arrangement of the control assembly, the
incoming wire and outgoing wire assembly 150 is ar-
ranged on the side B ofthe relay 110-1 to avoid increasing
the overall thickness of the electrical switch 100. As an
example, the incoming wire and outgoing wire assembly
150 comprises an incoming wire terminal, an outgoing
wire terminal, and a frame and a bolt for securing the
incoming and outgoing wire terminals. As an example,
the electrical switch 100 of FIGS. 4 and 5 has a structure
with two incoming wires and two outgoing wires. Howev-



11 EP 3 657 524 A1 12

er, the electrical switch 100 may also have other numbers
of incoming wires and outgoing wires as needed.
[0048] In some embodiments of the present disclo-
sure, the control assembly of the electrical switch 100
may further comprise a control terminal unit 130. The
control terminal unit 130 is configured to connect a
switching device external to the electrical switch 100 to
enable control of the relay through the external switching
device. Specifically, the control terminal unit 130 at least
comprises a control terminal, which enables an external
switching device connected to the control terminal to con-
trol a control coil of the relay 110-1. Thus, in addition to
being remotely controlled by the wireless communication
unit 160, the relay 110-1 in the electrical switch 100 may
be controlled by an external switch connected to the con-
trol terminal unit 130. As an example, in addition to the
control terminal, the control terminal unit 130 may further
comprise a frame and a bolt for securing the control ter-
minal.

[0049] FIG. 7 shows a schematic view of the installa-
tion of the electrical switch 100. In some embodiments
of the present disclosure, the control terminal unit 130
may be provided with a notch 131 for accommodating a
copper bus bar. Specifically, as shown in FIG. 7, when
the electrical switch 100 and the circuit breaker (such as
a miniature circuit breaker MCB) are cooperatively con-
nected to the main circuit to control the load, and the
copper bus bar connected to the circuit breaker (such as
the miniature circuitbreaker MCB) has a live wire terminal
201 and a neutral wire terminal 202 which are disposed
in a staggered manner.

[0050] When the electrical switch 100 is installed, the
position of the electrical switch 100 might conflict with
the position of one of the live wire terminal 201 and the
neutral wire terminal 202 which are disposed in a stag-
gered manner, thereby causing the inability to mount the
electrical switch 100 at a suitable position. In order to
prevent the electrical switch 100 from touching the cop-
perbus bar, the notch 131 may be provided on the control
terminal unit 130 (for example, its frame).

[0051] In addition, itis also possible to provide a notch
on the housings 141, 142, or to provide a notch on the
control terminal unit 130 and the first and second hous-
ings 141, 142 at the same time. As such, a recessed
space may be formed at a position where the electrical
switch 100 is adjacent to the copper bus bar to accom-
modate the terminals of the protruding copper bus bar,
so that the electrical switch 100 may avoid the live wire
terminal 201 or the neutral wire terminal 202 of the copper
bus bar

[0052] Returning to FIGS. 4 and 5, in some embodi-
ments of the present disclosure, the control assembly of
electrical switch 100 may further comprise a button 126.
The button 126 can be operated by a user to control the
relay 110-1. Specifically, by pressing the button 126, the
user may directly control the ON and OFF of the relay
110-1. The housing 142 is provided with a hole for the
button 126 through which the button 126 can protrude
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out of the housing and may be touched by the user. In
addition to the remote control provided by the wireless
communication unit 160 and the switch control provided
by the control terminal unit 130, the button 126 provides
a control mode in which the user may manually operate
the relay directly. In addition, the control assembly of the
electrical switch 100 is also provided with an indicator
light 125 that is capable of indicating a status of the elec-
trical switch 100.

[0053] In some embodiments of the present disclo-
sure, the control assembly of electrical switch 100 further
comprises a metering unit and a diagnostic unit (not
shown). The metering unit may measure at least one of
electrical parameter and temperature parameter of the
electrical switch 100. Specifically, the metering unit may
measure the voltage, current or power of the electrical
switch 100 to detect the electrical state of the electrical
switch 100. In addition, the metering unit may monitor
the heat generation in the electrical switch 100 by meas-
uring the temperature. These measurement results may
be provided directly to the user or to other elements for
control. The diagnostic unitmay determine an on/off state
of the electrical switch 100. For example, the diagnosis
unit may judge whether the electrical switch 100 success-
fully performs an opening operation or a closing operation
according to the measurement results of the metering
unit. Thereby, the control unit of the electrical switch 100
or the user may perform the corresponding operation
based on the judgment result of the diagnostic unit.
[0054] AsshowninFIGS. 4 and 5, the electrical switch
100 may further be provided with a telescopic stopper
191 and a locking clip 192. The electrical switch 100 may
be mounted for example on a DIN guide rail by the tele-
scopic stopper 191 and the locking clip 192.

[0055] FIG. 8 shows acomparative schematic diagram
of the electrical switch 100 and the contactor apparatus
100'. As shown in FIG. 8, the contactor apparatus 100’
is formed by assembling two modules, whereas the elec-
trical switch 100 is of a single module structure. As an
example, the thickness d of the electrical switch 100 is
only half of the thickness d’ of the contactor apparatus
100’. However, the thickness of the electrical switch 100
may also be adjusted according to the needs of the in-
stallation. This reduction in thickness is advantageous
on some occasions. For example, when the DIN guide
rail is used to mount the electrical switch, the conven-
tional mounting needs an 18mm-thick DIN guide rail-
mounted contactor module and an additional 18mm-thick
DIN guide rail-mounted controller module (for example,
the contactor apparatus 100’), whereas the integrated
electrical switch only needs an 18mm-thick DIN guide
rail-mounted module (e.g. the electrical switch 100).
Thus, the novel electrical switch according to an embod-
iment of the present disclosure effectively saves the in-
stallation space. Meanwhile, since a plurality of functions
(such as wireless control, temperature control, and me-
tering) are integrated, the electrical switch according to
an embodiment of the present disclosure has simpler wir-
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ing and is more intelligent in function, which improves
the user’s experience.

[0056] In some cases, the electrical switch for control-
ling the load may be directly mounted on the circuit break-
er. However, if the size of the electrical switch is too large
or multiple modules are needed to form the electrical
switch, the reliability of the installation will be reduced.
In addition, in some countries’ power supply systems, a
two-phase power supply system is used. For example,
the United States generally employs a 120V two-phase
power supply system, and the load might need a supply
voltage of 120V, whereupon single-phase power supply
may meet the need. However, in more cases, the load
might need a supply voltage of 240V. In the case where
the load voltage is 240V, the two phases are needed to
simultaneously supply power to provide a 240V line volt-
age. Therefore, in some cases, an electrical switch ca-
pable of simultaneously controlling two phases of power
supply is also needed. Based on this, with reference to
FIGS. 9 through 17, the present disclosure further pro-
vides additional embodiments of the electrical switch
100.

[0057] FIGS. 9 through 12 illustrate another embodi-
ment of the present disclosure. FIG. 9 shows an external
perspective view of an electrical switch 100 according to
anotherembodiment of the present disclosure. As shown
in FIG. 9, the electrical switch 100 is integrated as a sin-
gle-module structure. Like the electrical switch shown in
FIG. 3, the electrical switch 100 shown in FIG. 9 has a
compact external structure and a reduced size, and the
electrical switch 100 is generally L-shaped so that the
electrical switch 100 can be mounted on one side of front
side C and lateral side D of the circuit breaker 300 (as
shown in FIG. 12).

[0058] ReferringtoFIGS.10and 11, FIG. 10illustrates
an internal perspective view of the electrical switch 100
after removal of the housings 141 and 142 of FIG. 9, and
FIG. 11 illustrates an internal exploded view of electrical
switch 100 according to another embodiment of the
present disclosure (not including the housings 141 and
142). The electrical switch 100 may comprise a control
assembly as well as a relay assembly. The relay assem-
bly is mainly composed of arelay, and the relay assembly
and the control assembly for controlling the relay assem-
bly are combined and mounted in the same housing
space.

[0059] As an example, the housing may comprise a
first housing 141 and a second housing 142. The assem-
bled first housing 141 and second housing 142 form a
cavity into which the relay assembly and associated elec-
trical and electronic elements may be received and se-
cured. The first housing 141 and the second housing 142
may form a closed housing together with the incoming
wire and outgoing wire assembly 150. The first housing
141 and the second housing 142 may also directly form
a closed housing to enclose other elements within the
housing. The first housing 141 and the second housing
142 assembled together may be generally L-shaped to
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facilitate mounting the electrical switch 100 laterally on
the circuit breaker 300. The specific mounting manner
between the housings 141 and 142 is the same as that
of the housings of FIG. 3 and will not be described in
detail.

[0060] The relay assembly may at least comprise the
relay 110-1. The relay 110-1 may be, for example, a bist-
able relay. The relay assembly may turn on and off the
circuit connected to the electrical switch 100 to achieve
control of the load in the circuit. The control assembly for
controlling the relay may comprise a wireless communi-
cation unit that may receive signals to remotely control
the relay assembly. In some embodiments, the wireless
communication unit may communicate in a Zigbee man-
ner. With the wireless communication manner being em-
ployed, the communication wiring within the electrical
switch is greatly reduced, thereby also improving the in-
sulation arrangement within the electrical switch, which
enables the control assembly and relay assembly to be
integrated into a single module. In addition, the control
assembly may further comprise any electrical and elec-
tronic elements needed to control the relay assembly.
For example, the control assembly may comprise a pow-
er supply unit, a control unit and a circuit board.

[0061] In some embodiments of the present disclo-
sure, the relay assembly may further comprise another
relay 110-2, and the relay 110-2 and the relay 110-1 are
arranged adjacent to each other. The relay 110-2 may
be for example a bistable relay. The electrical switch 100
with dual relays may be used to control both single-phase
power supply and two-phase power supply. Forexample,
in a 120V two-phase power supply system, when two
phases of voltage need to be used to supply power for
the 240V load, the two relays in the electrical switch 100
may respectively control one phase line, thereby effec-
tively implementing load control. However, it may be un-
derstood that the number of relays used by the electrical
switch 100 may also be one, or more than two (for ex-
ample, three) depending on the specific needs.

[0062] In some embodiments of the present disclo-
sure, the relay 110-1 and relay 110-2 may be arranged
along their own length direction. As shown in FIG. 10,
the relay 110-1 and the relay 110-2 are arranged in a
line. When the electrical switch 100 is mounted on the
circuitbreaker 300, the relay assembly including the relay
110-1 and the relay 110-2 will be disposed on the side
D of the circuit breaker 300 (as shown in FIG. 12). How-
ever, the side space of the circuit breaker is usually lim-
ited, so such a relay arrangement manner can occupy
as little side space as possible on the circuit breaker.
[0063] In some embodiments of the present disclo-
sure, the electrical switch 100 further comprises an in-
coming wire and outgoing wire assembly 150. The in-
coming wire and outgoing wire assembly 150 is formed
in an L shape with the relay assembly, and configured to
electrically connect the electrical terminals 111 on the
relay assembly to an external circuit. The incoming wire
and outgoing wire assembly 150 comprise an incoming
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wire terminal 153 and an outgoing wire terminal 151. The
incoming wire terminal 153 faces the inner side of the L-
shape and is configured to be electrically connected to
the circuit breaker 300 in an inserted manner.

[0064] By way of example only, the incoming wire and
outgoing wire assembly 150 may comprise two incoming
wire terminals 153, two outgoing wire terminals 151, a
frame (which comprises terminal strips), and bolts. The
frame (which comprises terminal strips) and bolts are
used to fix and connect the incoming wire terminal 153
and the outgoing wire terminal 151. One end of the out-
going wire terminal 151 may be connected to the terminal
strip on the frame of the incoming wire and outgoing wire
assembly 150, and the other end may be connected to
the electrical terminal 111 of the relay 110-1 or 110-2.
One end of the incoming wire terminal 153 may be con-
nected to the electrical terminal 111 of the relay 110-1 or
110-2, and the other end may protrude out of the housing,
so as to be electrically connected to the circuit breaker
300 in an inserted manner. A relay may correspond to
one incoming wire terminal and one outgoing wire termi-
nal such that each relay of the relay assembly may be
electrically connected to the external circuit to implement
control function. It will be appreciated that other numbers
of the incoming wire terminal and outgoing wire terminal
may be selected as needed, and the frame and bolts may
be omitted as needed or their functions may be achieved
in other manners.

[0065] The incoming wire and outgoing wire assembly
150 and the relay assembly are arranged in an L-shape
such that when the electrical switch 100 is mounted to
the circuit breaker 300, the incoming wire and outgoing
wire assembly 150 is disposed on the front side C of the
circuit breaker 300 (as shown in FIG. 12). Such an ar-
rangement no longer occupies more space on the side
D of the circuit breaker 300 and better facilitates electrical
connection between the electrical switch 100 and the cir-
cuit breaker 300.

[0066] In some embodiments of the present disclo-
sure, the above control assembly may comprise a first
circuit board 121, a second circuit board 122 and a third
circuit board 123. The first circuit board 121, the second
circuit board 122 and the third circuit board 123 are con-
figured to carry other elements in the control assembly,
and the first circuitboard 121 and the second circuitboard
122 are arranged on a side of the L shape provided with
the relay assembly, and the third circuit board 123 is ar-
ranged on the other side of the L-shape provided with
the incoming wire and outgoing wire assembly 150.
[0067] Specifically, the first circuit board 121, the sec-
ond circuit board 122 and the third circuit board 123 may
carry, for example, at least one of a wireless communi-
cation unit, a control unit or a power supply unit. The first
circuit board 121 and the second circuit board 122 are
arranged adjacent to the relay assembly. Similar to the
arrangement of the first circuit board and the second cir-
cuitboardin FIG. 3, the board faces of the firstand second
circuit boards 121, 122 are substantially perpendicular
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to a plurality of sides of the relays 110-1 and 110-2 (they
define the thickness of the relay), or substantially per-
pendicular to the thickness direction of the relays 110-1
and 110-2, and extends along the plurality of sides. Such
an arrangement avoids occupation of more side space
of the circuit breaker. In addition, the third circuit board
123 is arranged together with the incoming wire and out-
going wire assembly 150. The third circuit board 123 may
be provided with a through hole 1231 so thatthe incoming
wire terminal 153 passes therethrough. For example, a
current sensor may be disposed on the third circuit board
123 so as to sense the current on the incoming wire ter-
minal 153. As an example, the first circuit board 121 may
be a power supply circuit board, the second circuit board
122 may be a control circuit board, and the third circuit
board 123 may be a microcontroller MCU circuit board.
However, it may be understood that electrical and elec-
tronic elements of various functions may also be distrib-
uted mixedly on the first circuit board 121, the second
circuit board 122 and the third circuit board 123 as need-
ed.

[0068] FIG. 12 shows a perspective view of an electri-
cal switch 100 mounted on a circuit breaker 300 accord-
ing to another embodiment of the present disclosure. As
shown in FIG. 12, the electrical switch 100 is mounted
on the circuit breaker 300. The circuit breaker 300 is sur-
rounded by the L-shaped electrical switch 100 with a por-
tion of the electrical switch 100 located on the side D of
the circuit breaker 300 and another portion located on
the front side C of the circuit breaker 300. The incoming
wire terminal 153 of the electrical switch 100 is inserted
into the circuit breaker 300 to effect electrical connection
with the circuit breaker 300. Since the relay controlled in
the wireless communication manner is used to control
the load, the size of the electrical switch 100 is reduced
and the structure is simplified, so that the electrical switch
100 can be reliably mounted directly on the circuit breaker
300.

[0069] In some cases, when the circuit breaker 300 is
installed into a switchgear or other switchgear, the side
space of the circuit breaker 300 is usually very limited,
and other devices cannot be arranged any longer. At the
same time, the front space of the circuit breaker 300 is
relatively abundant. Therefore, in the case where it is
necessary to directly mount the electrical switch to the
circuit breaker 300, more thought may be given to the
front space of the circuit breaker 300.

[0070] FIGS. 13 through 17 illustrate a further embod-
iment of the present disclosure. FIG. 13 shows an exter-
nal perspective view of an electrical switch 100 according
to a further embodiment of the present disclosure. As
shown in FIG. 13, the electric switch 100 is formed as a
square shape as the whole. Such a configuration enables
the electrical switch 100 to be entirely mounted on the
front side of the circuitbreaker 300 in aninserted manner.
[0071] ReferringtoFIGS. 14 and 15, FIG. 14 illustrates
an internal perspective view of the electrical switch 100
after removal of the housings 141 and 142 of FIG. 13,
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and FIG. 15 shows an exploded view of an electrical
switch 100 according to a further embodiment of the
present disclosure. As shown in FIGS. 14 and 15, the
electrical switch 100 may comprise housings 141 and
142, a control assembly and a relay assembly. The relay
assembly may comprise relays 110-1 and 110-2, and the
relay assembly and the control assembly for controlling
the relay assembly may be combined and mounted in
the same housing space. In order to simplify the descrip-
tion, the same portions as the previous embodiment will
not be described in detail, and the differences from the
previous embodiment will be mainly described.

[0072] In some embodiments of the present disclo-
sure, the relay 110-1 and the relay 110-2 comprised in
the relay assembly are arranged along their own thick-
ness direction. As shown in FIGS. 14 and 15, the relay
110-1 and the relay 110-2 may be supported and fixed
by an isolation frame 155 located therebetween. In ad-
dition, the isolation frame 155 may also support and se-
cure the incoming wire and outgoing wire assembly 150.
Thereby, the entirety of the electric switch 100 is formed
in a square shape instead of the L shape in the previous
embodiment.

[0073] In some embodiments of the present disclo-
sure, the electrical switch 100 further comprises the in-
coming wire and outgoing wire assembly 150. The in-
coming wire and outgoing wire assembly 150 is opposite
to the side of the relay assembly provided with the elec-
trical terminals 111 and is configured to electrically con-
nect the electrical terminals 111 on the relay assembly
to an external circuit. The incoming wire and outgoing
wire assembly 150 comprises the incoming wire terminal
153 and the outgoing wire terminal 151. The incoming
wire terminal 153 is configured to be electrically connect-
ed to the circuit breaker 300 in an inserted manner.
[0074] As shown in FIGS. 14 and 15, as an example,
the incoming wire and outgoing wire assembly 150 may
comprise the incoming wire terminal 153 and the outgo-
ing wire terminal 151. Further, the incoming wire and out-
going wire assembly 150 may further comprise a frame
(which may comprise a terminal strip) and bolts for fixing
and connecting the incoming wire terminal 153 and the
outgoing wire terminal 151. FIG. 16 shows an exploded
view of partial members of the electrical switch 100 ac-
cording to a further embodiment of the present disclo-
sure. To more clearly show the connection between the
incoming wire and outgoing wire assembly 150 and the
relay assembly, the frame and bolts of the incoming wire
and outgoing wire assembly 150 are removed from FIG.
16. As shown in FIG. 16, the incoming wire terminal 153
and the outgoing wire terminal 151 are near the sides of
the relays 110-1 and 110-2 provided with the electrical
terminals 111, and extend in opposite directions to each
other. One end of the outgoing wire terminal 151 is con-
nected to the electrical terminal 111 of the relay 110-1 or
110-2, the other end is connected to the terminal strip on
the frame of the incoming wire and outgoing wire assem-
bly 150 (see FIGS. 14 and 15), and one end of the in-

10

15

20

25

30

35

40

45

50

55

10

coming wire terminal 153 is connected to the electrical
terminal 111 of the relay 110-1 or 110-2, and the other
end protrudes out of the housings 141 and 142 for inser-
tion into the circuit breaker 300.

[0075] Since the incoming wire and outgoing wire as-
sembly 150 needs to be electrically connected to the elec-
trical terminals 111 of the relay, arranging the incoming
wire and outgoing wire assembly 150 in close proximity
to the electrical terminals 111 facilitates reducing the
space needed by wiring and insulation, such thatthe elec-
trical switch 100 is smaller in size.

[0076] In some embodiments of the present disclo-
sure, the control assembly comprises a first circuit board
121, a second circuit board 122 and a third circuit board
123. The first circuit board 121, the second circuit board
122 and the third circuit board 123 are configured to carry
other elements in the control assembly and are arranged
on the same side of the relay assembly with the incoming
wire and outgoing wire assembly 150. As shown in FIGS.
14 and 15, the first and second circuit boards 121, 122
may be arranged opposite to each other. The wireless
communication unit may be disposed on the first circuit
board 121, and control coils 113 of the relays 110-1 and
110-2 may be connected to the first circuit board 121.
However, the wireless communication unit may also be
arranged on other circuit boards and arranged at any
suitable position. In addition, the third circuit board 123
may be arranged together with the incoming wire and
outgoing wire assembly 150, and may be provided with
a through hole 1231 allowing the outgoing wire terminal
151 to pass therethrough. For example, a current sensor
may be disposed on the third circuit board 123 so that
the current on the outgoing wire terminal 151 may be
sensed.

[0077] FIG. 17 shows a perspective view of an electri-
cal switch 100 mounted on a circuit breaker 300 accord-
ing to a further embodiment of the present disclosure. As
shown in FIG. 17, the electrical switch 100 is entirely
plugged into the front side C of the circuit breaker 300,
which avoids occupying the space on the side D of the
circuit breaker 300.

[0078] Similarto the electrical switches shownin FIGS.
3 through 8, the electrical switches 100 shown in FIGS.
9-17 may also comprise a button (for operation by a user
to control the relay), a metering unit and a diagnostic unit.
The description of the electrical switches and their com-
ponents of FIGS. 3 through 8 also applies to the electrical
switches and their components shown in FIGS. 9 through
17, unless explicitly stated. In addition, it may be under-
stood that the electrical switch according to the present
disclosure is not limited to the number of relays and the
number of incoming wires and outgoing wires used in the
above embodiments, and fewer or more relays and in-
coming wires and outgoing wires may be selected as
needed.

[0079] According to a further embodiment of the
present disclosure, there is provided a switchgear that
may comprise the electrical switch 100. Specifically, the
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switchgear may be used to control the load of household
appliances such as electric heaters, lighting, and the like.
The household power-use environment has characteris-
tics such as light load and infrequent switch switching.
The electrical switch 100 using a relay as a switching
device is well adapted for such a household load. In ad-
dition, the electrical switch 100 has advantages such as
compactness, independence, remote control, simple wir-
ing, and intelligence (wireless control, temperature pro-
tection, metering function), which improves the perform-
ance of the switching device that controls the home ap-
pliance.

[0080] Through the teaching given by the above de-
pictions and related figures, many modifications and oth-
er embodiments of the present disclosure will be appar-
ent to those skilled in the art. Therefore, it is to be appre-
ciated that the embodiments of the present disclosure
are not limited to the disclosed specific embodiments,
and modifications and other embodiments are intended
to be comprised within the scope of the present disclo-
sure. In addition, while the above description and related
figures have described example embodiments in the con-
text of certain example combinations of components
and/or functions, it should be appreciated that different
combination forms of the components and/or functions
may be provided by alternative embodiments without de-
parting from the scope of the present disclosure. In this
regard, for example, other combination forms of compo-
nents and/or functions that are different from those ex-
plicitly described above are also contemplated as being
within the scope of the present disclosure. Although spe-
cific terms are employed herein, they are used in a ge-
neric and illustrative sense and are not intended to be
limiting.

Claims
1. An electrical switch (100), comprising:

a housing (141, 142);

a relay assembly arranged within the housing
(141, 142) and configured to turn on and off a
circuit connected to the electrical switch (100),
the relay assembly comprising a first relay
(110-1); and

a control assembly arranged in parallel with the
relay assembly in the hosing (141, 142), the con-
trol assembly being configured to control the re-
lay assembly, and the control assembly com-
prising a wireless communication unit (160) con-
figured to receive signals to remotely control the
relay assembly.

2. The electrical switch (100) according to claim 1,
wherein the control assembly is opposite to a first
side (A) of a plurality of sides of the firstrelay (110-1),
the plurality of sides defining a thickness of the first
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relay (110-1).

The electrical switch (100) according to claim 2,
wherein the electrical switch further comprises:

an incoming wire and outgoing wire assembly (150)
arranged in parallel with the relay assembly in the
housing (141, 142), the incoming wire and outgoing
wire assembly (150) being opposite to a second side
(B) of the plurality of sides of the first relay (110-1)
and configured to electrically connect electrical ter-
minals (111) disposed on the second side (B) with
an external circuit.

The electrical switch (100) according to claim 1 or 2,
wherein the control assembly comprises:

a control terminal unit (130) configured for connect-
ing aswitching device external to the electrical switch
(100) to enable control of the relay assembly by the
switching device.

The electrical switch (100) according to claim 4,
wherein at least one of the control terminal unit (130)
and the housing (141, 142) is provided with a notch
(131) for accommodating a copper bus bar.

The electrical switch (100) according to claim 2,
wherein the control assembly comprises:

a first circuit board (121) and a second circuit board
(122) arranged opposite to each other, board faces
of the first circuit board (121) and the second circuit
board (122) being substantially perpendicular to the
first side (A) of the first relay (110-1), to carry other
elements in the control assembly.

The electrical switch (100) according to any of claims
1to 6, wherein the relay assembly further comprises:
asecondrelay (110-2), the second relay (110-2) and
the first relay (110-1) being arranged adjacent to
each other.

The electrical switch (100) according to claim 7,
wherein the first relay (110-1) and the second relay
(110-2) are arranged along a length direction of the
first relay (110-1) and the second relay (110-2).

The electrical switch (100) according to claim 8,
wherein the electrical switch further comprises:

an incoming wire and outgoing wire assembly (150)
forming an L-shape with the relay assembly and con-
figured to electrically connect electrical terminals
(111) on the relay assembly to an external circuit,
the incoming wire and outgoing wire assembly (150)
comprising an incoming wire terminal (153) and an
outgoing wire terminal (151), the incoming wire ter-
minal (153) facing an inner side of the L shape and
configured to be electrically connected to the circuit
breaker (300) in an inserted manner.
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The electrical switch (100) according to claim 9,
wherein the control assembly comprises:
afirstcircuitboard (121), a second circuitboard (122)
and a third circuit board (123), configured to carry
other elements in the control assembly, the first cir-
cuit board (121) and the second circuit board (122)
being arranged on one side of the L-shape provided
with the relay assembly, and the third circuit board
(123) being arranged on the other side of the L-shape
provided with the incoming wire and outgoing wire
assembly (150).

The electrical switch (100) according to claim 7,
wherein the first relay (110-1) and the second relay
(110-2) are arranged along a thickness direction of
the first relay (110-1) and the second relay (110-2).

The electrical switch (100) according to claim 11,
wherein the electrical switch further comprises:

an incoming wire and outgoing wire assembly (150)
being opposite to a side of the relay assembly pro-
vided with electrical terminals (111) and configured
to connect the electrical terminals (111) on the relay
assembly to an external circuit, the incoming wire
and outgoing wire assembly (150) comprising an in-
coming wire terminal (153) and an outgoing wire ter-
minal (151), the incoming wire terminal (153) being
configured to be electrically connected to the circuit
breaker (300) in an inserted manner.

The electrical switch (100) according to claim 12,
wherein the control assembly comprises:
afirstcircuitboard (121), a second circuitboard (122)
and a third circuit board (123), configured to carry
other elements in the control assembly, and ar-
ranged together with the incoming wire and outgoing
wire assembly (150) on the same side of the relay
assembly.

The electrical switch (100) according to claim 10 or
13, wherein the third circuit board (123) comprising
a through hole (1231) allowing the incoming wire ter-
minal (153) or the outgoing wire terminal (151) to
pass therethrough, so as to sense the current on the
incoming wire terminal (153) or the outgoing wire
terminal (151) by the third circuit board (123).

The electrical switch (100) according to any of claims
1 to 14, wherein the wireless communication unit
(160) is configured to communicate in a Zigbee man-
ner.

The electrical switch (100) according to any of claims
1 to 15, wherein the control assembly comprises:

a button (126) that is operable by a user to control
the relay assembly (110).

The electrical switch (100) according to any of claims
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1 to 16, wherein the control assembly comprises:

a metering unit configured to measure at least
one of an electrical parameter and a tempera-
ture parameter of the electrical switch (100); and
a diagnostic unit configured to determine an
ON/OFF state of the electrical switch (100).

18. A switchgear, comprising the electrical switch ac-

cording to any of claims 1-17.
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