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(54) ELECTRICAL SWITCH

(57) The present disclosure relates to an electrical
switch, comprising: a first static contact, an outlet termi-
nal, and movable contact assembly, the movable contact
assembly connected to the outlet terminal and configured
to rotate between a first close position and a disconnect
position about a rotation axis, the movable contact as-
sembly comprising at least one pair of movable contacts
disposed opposite each other and extending along a lon-

gitudinal axis, wherein the at least one pair of movable
contacts comprise first portion and second portion oppo-
site each other along the longitudinal axis respectively,
the first portion contacting the first static contact in the
first close position and disconnected from the first static
contact in the disconnect position, the second portion
remaining connected to the outlet terminal, and wherein
the rotation axis passes through the second portion.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority of the
Chinese Patent Application No. 202210374173.4, filed
on April 11, 2022, the disclosure of which is incorporated
herein by reference in its entirety as part of the present
application.

TECHNICAL FIELD

[0002] The present invention relates to an electrical
switch.

BACKGROUND

[0003] The electrical switch typically includes a contact
structure consisting of a static contact and a movable
contact, the movable contact being able to move relative
to the static contact, contacting the static contact in the
close position, and disconnecting to the static contact in
the disconnect position.
[0004] The plug-in contact structure is a common con-
tact form. When the movable contact and the static con-
tact are in contact, a pair of movable contacts clamp the
static contacts under the action of the contact spring.
According to the number of static contacts contacted by
movable contacts at the same time, the switches with the
plug-in contact structure can be divided into double-break
switches and single-break switches.
[0005] When the double-break switch is closed, the two
ends of the movable contact clamp the first static contact
connected to the inlet terminal and the second static con-
tact connected to the outlet terminal, respectively, so that
the current is conducted between the inlet terminal and
the outlet terminal. However, when closing and discon-
necting, it is necessary to overcome the friction caused
by the clamping between the movable contact and the
two static contacts, and the requirement for power source
(such as the operating mechanism, manpower, etc.)
used to drive the switch action is higher, and greater force
is required to close or disconnect it.
[0006] The movable contact of the single-break switch
is connected to the outlet terminal through a flexible con-
nection, such as by a copper braided wire, and when the
switch is closed, the current can be conducted between
the inlet terminal and the outlet terminal. This structure
has a certain reduction in the resistance force of closing
and disconnecting compared to the double-break switch.
However, the flexible connection (copper braided wire),
which is conductive and has certain elasticity, between
the movable contact and the outlet terminal can bend
and deform in a certain range to ensure the contact can
move. However, when the movable contact rotates, this
kind of flexible connection will follow the rotation, which
will cause a certain resistance to the contact movement,
and the flexible connection will also take up more space,

making the switch size larger.
[0007] Therefore, a new type of electrical switch with
compact structure, low disconnection resistance force,
low cost and high scalability is required.

SUMMARY

[0008] In response to the problems and requirements
mentioned above, the present invention proposes a new
type of electrical switch and a method of disconnecting
the electrical switch, which solves the above problems
and brings other technical effects by adopting the follow-
ing technical features.
[0009] In one aspect, the present disclosure provides
an electrical switch, comprising: a first static contact, an
outlet terminal, and movable contact assembly, the mov-
able contact assembly connected to the outlet terminal
and configured to rotate between a first close position
and a disconnect position about a rotation axis, the mov-
able contact assembly comprising at least one pair of
movable contacts disposed opposite each other and ex-
tending along a longitudinal axis, wherein the at least one
pair of movable contacts comprise first portion and sec-
ond portion opposite each other along the longitudinal
axis, the first portion contacting the first static contact in
the first close position and disconnected from the first
static contact in the disconnect position, the second por-
tion remaining connected to the outlet terminal, and
wherein the rotation axis passes through the second por-
tion.
[0010] In some examples, the first portion of the at least
one pair of movable contacts comprise first inner surfac-
es opposite each other, the first inner surface comprising
a first contact protrusion, and in the first close position,
the first static contact is in contact with the first contact
protrusion and clamped between the opposite first con-
tact protrusions.
[0011] In some examples, the second portion of the at
least one pair of movable contacts comprise second inner
surfaces opposite each other, the second inner surface
comprising a second contact protrusion, and the outlet
terminal is in contact with the second contact protrusion
and clamped between the opposing second contact pro-
trusions.
[0012] In some examples, the rotation axis is adjacent
to the second contact protrusion.
[0013] In some examples, the rotation axis passes
through the second contact protrusion.
[0014] In some examples, the movable contact assem-
bly further comprises an elastic assembly, the at least
one pair of movable contacts further comprising outer
surfaces opposite the first inner surfaces and the second
inner surfaces, the elastic assembly attached to the outer
surfaces and configured to apply a pressing force to the
at least one pair of movable contacts.
[0015] In some examples, the elastic assembly com-
prises elastic parts and a holder, the elastic parts extend-
ing in the longitudinal direction and disposed on outer
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surfaces of the at least one pair of movable contacts re-
spectively, the holder disposed around the elastic parts
to hold the elastic parts on the at least one pair of movable
contacts.
[0016] In some examples, the outer surfaces of the at
least one pair of movable contacts comprise a plurality
of mounting protrusions, the mounting protrusions pro-
truding outwardly from outer surfaces of the first portion
and outer surfaces of the second portion, respectively,
with the ends of the elastic part abutted against the
mounting protrusions.
[0017] In some examples, the holder is fixedly connect-
ed with the elastic parts at an engagement position, and
the distance of the engagement position from a contact
position of the first portion and the first static contact is
greater than the distance of the engagement position
from a contact position of the second portion and the
outlet terminal.
[0018] In some examples, the elastic part is a leaf
spring.
[0019] In some examples, the movable contact assem-
bly further comprises a rotatable movable contact bracket
connected to a drive mechanism of the electrical switch
to rotate about the rotation axis under the actuation of
the drive mechanism the at least one pair of movable
contacts is disposed in the movable contact bracket.
[0020] In some examples, the electrical switch further
comprises a second static contact, the movable contact
assembly further configured to rotate about the rotation
axis between a first close position, a second close posi-
tion, and a disconnect position, the first portion contacting
the second static contact in the second close position.
[0021] In some examples, the electrical switch further
comprises a second movable contact assembly coaxially
connected with and in drive connection with the movable
contact assembly, wherein the first static contact com-
prises a first sub-branch and a second sub-branch con-
nected to each other, the second static contact comprises
a third sub-branch and a fourth sub-branch connected to
each other, the movable contact assembly is configured
to contact with the first sub-branch and the third sub-
branch, and the second movable contact assembly is
configured to contact with the second sub-branch and
the fourth sub-branch.
[0022] In some examples, the outlet terminal compris-
es a first terminal and a second terminal connected to
each other, the movable contact assembly connected to
the first terminal, and the second movable contact as-
sembly connected to the second terminal.
[0023] In some examples, the electrical switch is a dual
power transfer switch.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] In order to more clearly illustrate technical so-
lutions of the embodiments of the present disclosure, the
accompanying drawings of the embodiments will be in-
troduced briefly below. It is apparent that the accompa-

nying drawings in the following description only relate to
some embodiments of the present disclosure and are not
intended to limit the present disclosure.

FIG. 1 illustrates a perspective view of an electrical
switch in accordance with at least one embodiment
of the present disclosure;

FIG. 2 illustrates a perspective view of an electrical
switch according to at least one embodiment of the
present disclosure, wherein a drive mechanism is
omitted;

FIG. 3 illustrates a side view of an electrical switch
according to at least one embodiment of the present
disclosure, wherein the movable contact assembly
is in a first close position;

FIG. 4 illustrates a side view of an electrical switch
according to at least one embodiment of the present
disclosure, wherein the movable contact assembly
is in a disconnect position;

FIG. 5 illustrates a cross-sectional view taken along
the line A-A of FIG. 3;

FIG. 6 illustrates a schematic view of a movable con-
tact according to at least one embodiment of the
present disclosure;

FIG. 7 illustrates a perspective view of an electrical
switch in FIG. 3 with omitting a movable contact
bracket;

FIG. 8 illustrates a top view seen from the direction
B of FIG. 7;

FIG. 9 illustrates a side view of an electrical switch
in accordance with another embodiment of the
present disclosure;

FIG. 10 illustrates a perspective view of a three-
phase, four-wire electrical switch in accordance with
yet another embodiment of the present disclosure;

FIG. 11 illustrates a perspective view of a three-
phase, four-wire electrical switch in accordance with
another embodiment of the present disclosure.

REFERENCE NUMERAL LIST

[0025]

1 first static contact
11 first contact portion
12 first sub-branch
13 second sub-branch
2 second static contact
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21 second contact portion
22 third sub-branch
23 fourth sub-branch
3 outlet terminal
31 first terminal
32 second terminal
4, 4’ movable contact assembly
41, 42 movable contact
43 first portion
44 second portion
45 outer surface
46 intermediate portion
47 mounting protrusion
5 first inner surface
51 first contact protrusion
6 second inner surface
61 second contact protrusion
7 elastic assembly
71 elastic part
72 holder
8, 8’ movable contact bracket
81 first end
82 second end
83 mounting groove
84 dividing wall
9 drive mechanism
91 main shaft
D rotation axis
L longitudinal axis

DETAILED DESCRIPTION

[0026] In order to make objects, technical solutions,
and advantages of the embodiments of the present dis-
closure more apparent, the technical solutions of the em-
bodiments of the present disclosure will be described in
a clearly and fully understandable way in connection with
the drawings related to the embodiments of the present
disclosure. It is apparent that the described embodiments
are just a part but not all of the embodiments of the
present disclosure. Based on the described embodi-
ments of the present disclosure, those skilled in the art
may obtain other embodiments, without any creative
work, which shall be within the protection scope of the
present disclosure .
[0027] Unless otherwise defined, all the technical and
scientific terms used in the present disclosure have the
same meanings as commonly understood by one of or-
dinary skill in the art to which the present disclosure be-
longs. The terms, such as "first," "second," or the like,
which are used in the present disclosure, are not intended
to indicate any sequence, amount or importance, but are
merely used for distinguishing various components. Sim-
ilarly, the terms such as "a," "an," or "the," etc., are not
intended to limit the amount, but indicate the existence
of at least one. The terms, such as "comprise/compris-
ing," "include/including," or the like are intended to spec-
ify that the elements or the objects stated before these

terms encompass the elements or the objects and equiv-
alents thereof listed after these terms, but not preclude
other elements or objects. The phrases, such as "con-
nect/connecting/connected," "couple/coupling/coupled"
or the like, are not intended to define a physical connec-
tion or mechanical connection, but may comprise an elec-
trical connection/coupling, directly or indirectly. The
terms, "on," "under," "left," "right," or the like are only
used to indicate relative position relationship, and when
the absolute position of the object which is described is
changed, the relative position relationship may be
changed accordingly.
[0028] Each of embodiments according to the present
invention will be described with reference to the draw-
ings. Herein, it is to be noted that the same reference
numerals are given to components having substantially
the same or similar structures and functions in the draw-
ings, and duplicate descriptions of them will be omitted.
[0029] A feasible embodiment within the scope of pro-
tection of the present disclosure may have fewer com-
ponents, other components not shown in the drawings,
different components, differently arranged components,
or differently connected components, etc. than the em-
bodiments shown in the drawings. Further, two or more
of the components in the drawings may be implemented
in a single component, or the single component shown
in the drawings may be implemented as a plurality of
separate components, without departing from the con-
cepts of the present disclosure.
[0030] For the sake of description, components com-
monly used in the art, such as the housing of an electrical
switch, an inlet terminal, an outlet terminal, a dividing
unit, and other components not related to the description
of the present disclosure, are simplified or omitted ac-
cordingly in the drawings. These omitted or simplified
components do not affect the understanding of the con-
tents of the present disclosure by those skilled in the art.
[0031] The resistance force of electrical switch with
plug-in contact structure is one of the important param-
eters to evaluate the electrical switch, which affects the
required driving force of power source, such as operating
mechanism, manpower, etc., driving the switch action.
As described in the background art, existing electrical
switches with a plug-in contact structure have many de-
fects, especially in terms of closing and disconnecting
resistance. For example, when the double-breaking
switch is closed and disconnected, the friction generated
by the clamping between the movable contact and the
two static contacts needs to be overcome, while the sin-
gle-breaking switch reduces one break compared to the
double-breaking switch, so that the resistance to close
and disconnect is reduced in a certain extent. However,
the connection between the movable contact and the out-
let terminal of the single-breaking switch uses a conduc-
tive flexible connection, copper braided wire, which can
be bent and deformed within a certain range to ensure
that the contact can move and also has a certain degree
of elasticity. However, when the movable contact swings,
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such flexible connection will follow the swing, which will
have a certain resistance to the movement of the contact
and will increase the inertia of the contact. It means that
a greater driving force is required to smoothly close or
disconnect the switch. Flexible connection also takes up
more space, increasing the size of electrical switch.
[0032] In view of the defects of the prior art, the present
disclosure proposes a new electrical switch. Hereinafter,
preferred embodiments of the electrical switch according
to the present disclosure will be described in detail with
reference to the accompanying drawings.
[0033] FIG. 1 illustrates a perspective view of an elec-
trical switch in accordance with at least one embodiment
of the present disclosure. FIG. 2 illustrates a perspective
view of an electrical switch according to at least one em-
bodiment of the present disclosure, wherein a drive
mechanism is omitted. FIG. 3 illustrates a side view of
an electrical switch according to at least one embodiment
of the present disclosure, wherein the movable contact
assembly is in a first close position. FIG. 4 illustrates a
side view of an electrical switch according to at least one
embodiment of the present disclosure, wherein the mov-
able contact assembly is in a disconnect position. FIG.
5 illustrates a cross-sectional view taken along the line
A-A of FIG. 3. FIG. 6 illustrates a schematic view of a
movable contact according to at least one embodiment
of the present disclosure. FIG. 7 illustrates a perspective
view of an electrical switch in FIG. 3 with omitting a mov-
able contact bracket. FIG. 8 illustrates a top view seen
from the direction B of FIG. 7.
[0034] As shown in FIG. 1, the electrical switch accord-
ing to at least one embodiment of the present disclosure
includes a first static contact 1, an outlet terminal 3, a
movable contact assembly 4, and a drive mechanism 9.
The main shaft 91 of the drive mechanism 9 acts as a
power output source, transferring torque to the movable
contact assembly 4. For example, the main shaft 91 may
include a drive shaft and an inner spline around the drive
shaft, correspondingly, a movable contact assembly 4,
specifically the movable contact bracket 8 of the movable
contact assembly 4 may include an outer spline that
mates with the inner spline, and a hole housing the drive
shaft. The movable contact assembly 4 cooperates with
the main shaft 91 (the dotted line illustrates the mode of
power transmission for this cooperation) to transmit
torque. Accordingly, as shown in FIG. 2, the movable
contact assembly 4 can rotate about the rotation axis D,
thereby enabling a switching of positions between the
first close position and the disconnect position.
[0035] The first static contact 1 may be electrically con-
nected to an inlet terminal, the inlet terminal may be elec-
trically connected to a power supply, the outlet terminal
3 may be electrically connected to the outlet terminal,
and the outlet terminal may be electrically connected to
a load, for example.
[0036] For the sake of description, the housing of the
electrical switch is omitted in the present disclosure. It is
readily known to those skilled in the art that the first static

contact 1, the outlet terminal 3, the movable contact as-
sembly 4, the drive mechanism 9, and the like can be
housed in a housing made of an electrically insulating
material.
[0037] As shown in FIGS. 2-5, the movable contact
assembly 4 includes at least one pair of movable contacts
41, 42 disposed opposite each other and extending along
a longitudinal axis L. The longitudinal axis L defines the
length direction of the movable contacts 41, 42 and may
be perpendicular to the rotational axis D. The movable
contacts 41, 42 may be substantially in the shape of a
sheet-like strip, including a first portion 43 and a second
portion 44, opposite each other along the longitudinal
axis L, for contacting the first static contact 1 and the
outlet terminal 3 respectively.
[0038] Specifically, the first portion 43 is in contact with
the first static contact 1 in the first close position, as shown
in FIG. 3. The first portion 43 is disconnected from the
first static contact 1 in the disconnect position, as shown
in FIG. 4. The second section 44 remains connection with
the outlet terminal 3. Therefore, in the first close position,
the current is conducted between the inlet terminal and
the outlet terminal through the movable contacts 41 and
42, and in the disconnect position, the movable contacts
41 and 42 are disconnected from the first static contact
1, so the inlet terminal and the outlet terminal are discon-
nected.
[0039] In this embodiment, the rotation axis D passes
through the second portion 44. Such arrangement has a
significant advantage, in that the second portion 44 of
the movable contacts 41, 42 remaining connections with
and in contact with the outlet terminal 3 rotates around
the rotating axis D at the same time, thus eliminating the
need for the movable contacts 41, 42 to be flexibly con-
nected to the outlet terminal 3. Direct connection between
the outlet terminal 3 and the movable contacts 41, 42
simplifies the structure of the electrical switch, reduces
the occupancy space, and compacts the structure. In par-
ticular, the length of the movable contact of the present
disclosure is smaller than that of the movable contact,
with both ends thereof electrically connected to the static
contact respectively, of the double-break switch. In ad-
dition, compared to a single-break switch requiring a flex-
ible connection between the movable contact and the
outlet terminal, the movable contact of the present dis-
closure is in direct contact with the outlet terminal, so as
to avoid the additional resistance and rotation inertia,
generated by the flexible connection following the rota-
tion of the movable contact, to the movement of the mov-
able contact. In addition, no need for soft connection will
save more installation space, so that the size of the elec-
trical switch can be reduced.
[0040] Not only that, the rotation axis D passing
through the second portion 44 can also reduce the re-
sistance of the closing and disconnecting process. As
shown in FIG. 5, it is assumed that the distance of the
contact position of the second part 44 with the outlet ter-
minal 3 from the rotation axis D along the longitudinal
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axis 1 is d. It should be noted that since the contact portion
of the second portion 44 with the outlet terminal 3 may
be a point contact or a surface contact, d represents a
force arm length equivalent to the resistance torque ap-
plied to the movable contacts 41, 42 due to the presence
of resistance. Moreover, d represents the absolute value
rather than the direction of the above distance, so that
the contact position of the second portion 44 with the
outlet terminal 3 can be located above or below the ro-
tation axis D along the longitudinal axis L. The resistance
mainly comes from the frictional resistance generated by
the contact between the first portion 43 and the second
portion 44 of the movable contact 41, 42 and the first
static contact 1 and the outlet terminal 3 during the closing
and disconnecting process, and the direction of the re-
sistance is along the tangent direction of the radius of
rotation, so that a moment of resistance is generated at
the rotational axis. Since the rotation axis D passes
through the second portion 44, and the value of d can be
very small, even zero, the resistance and resistance mo-
ment from the outlet terminal 3 are very small. Moreover,
due to the reduction of the length of the movable contact,
the resistance moment from the first static contact 1 is
also reduced accordingly. Overall, the resistance of the
closing and disconnecting process can be greatly re-
duced, so that the requirement for the driving force of the
driving mechanism is low. In addition, due to the savings
in the number and size of parts, the manufacturing cost
of electrical switches is also reduced accordingly.
[0041] Optionally, the first static contact 1 may have a
hook-like shape as shown in FIGS. 2-4, i.e. comprising
a linear portion and a first contact portion 11 formed in a
hook-like shape, and be configured to contact the mov-
able contacts 41, 42. The two opposing surfaces of the
first contact portion 11 may be arranged as inclined sur-
face, the thickness of which gradually increases in a di-
rection away from the movable contacts 41, 42. In this
way, not only the resistance, especially the resistance at
the initial contact, between the movable contacts 41, 42
and the first static contact 1 can be reduced, but also the
contact (a smaller thickness position) of the movable con-
tacts 41, 42 with the first static contact 1 can be guided
to ensure a reliable contact (a larger thickness position)
of the contacts 41, 42 with the first static contact 1 in the
first closing position.
[0042] The cross-sectional view of FIG. 5 illustrates
each of components of the movable contact assembly
and connection relationships thereof. It should be noted
that all section lines in the sectional view are omitted for
clearer illustration. The movable contacts 41, 42 are
mounted in the movable contact bracket 8 and disposed
opposite to each other, which may include a pair of
mounting grooves 83 to accommodate the movable con-
tacts 41, 42, which are separated by a dividing wall 84
of the movable contact bracket 8. Specifically, the mov-
able contacts 41, 42 may include protruding intermediate
portions 46 (shown in FIG. 6) separated by the dividing
wall 84. The movable contact assembly 4 may include

an elastic assembly 7 applying a pressing force to the
movable contacts 41, 42, and when the movable contacts
41, 42 are mounted in the movable contact bracket 8 but
not in contact with the first static contact 1 or the outlet
terminal 3, the intermediate portion 46 abuts against the
dividing wall 84 and is separated by the dividing wall 84
under the pressing force of the elastic assembly 7. The
first portion 43 and the second portion 44, as free ends,
can be in contact with the first static contact 1 and the
outlet terminal 3, respectively. When the second portion
44 contacts and clamps the outlet terminal 3 but the first
portion 43 does not contact the first static contact 1, the
second portion 44 is pushed apart in a substantially V-
shaped. When the first portion 43 and the second portion
44 are in contact with and clamped to the outlet terminal
3, respectively, the intermediate portion 46 is separated
from the dividing wall 84 and the movable contacts 41,
42 are substantially parallel to each other.
[0043] The movable contact bracket 8 may be made
of an electrically insulating material, such as plastic.
[0044] The first end 81 of the movable contact bracket
8 may be provided with an outer spline and a shaft hole
for transmission connection with the main shaft 91 of the
drive mechanism 9, and the second end 82 may be pro-
vided with an inner spline and a shaft similar to the main
shaft 91 of the drive mechanism 9. This arrangement
enhances the scalability of the movable contact bracket
8, i.e., another movable contact bracket 8’ may be coax-
ially connected to the second end 82 of the movable con-
tact bracket 8, thereby transmitting torque between the
main shaft 91, the movable contact bracket 8, and the
movable contact bracket 8’. Similarly, such transmission
can be continued by increasing the number of movable
contact brackets 8.
[0045] The movable contacts 41, 42 may have the
same structure with mirror symmetry, so that the descrip-
tion of the movable contacts 41, 42 can only take one of
the movable contacts as an example, and the other of a
pair of movable contacts can be inferred. As shown in
FIG. 6, the first portion 43 of the movable contacts 41,
42 include first inner surfaces 5 opposite each other when
the movable contacts 41, 42 are mounted in the movable
contact bracket 8. The first inner surface 5 includes a first
contact protrusion 51. In the first close position, as shown
in FIGS. 5 and 6, the first static contact 1 is in contact
with the first contact protrusion 51 and clamped between
the opposing first contact protrusions 51. The first contact
protrusion 51 may have an oblique surface conforming
to the first contact portion 11 of the first static contact 1,
thus forming a surface contact with the first contact por-
tion 11. Surface contact is advantageous and facilitates
to reduce contact resistance. In addition, the second por-
tion 44 of the movable contacts 41, 42 include second
inner surfaces 6 opposite each other when the movable
contacts 41, 42 are mounted in the movable contact
bracket 8. The second inner surface 6 includes a second
contact protrusion 61, and the outlet terminal 3 is in con-
tact with the second contact protrusion 61 and clamped
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between the opposing second contact protrusions 61.
The second contact protrusion 61 may be an arcuate
protrusion, so that the contact position with the outlet
terminal 3 is a small surface contact or point contact,
which can reduce the frictional resistance of the movable
contacts 41, 42 during rotation. Other modes of contact
are also optional, such as surface contact between the
outlet terminal 3 and the second contact protrusion 61,
or point contact between the first static contact 1 and the
first contact protrusion 51.
[0046] The first static contact 1, the outlet terminal 3,
and the movable contacts 41, 42 may be made of con-
ductive material, such as pure copper. Silver may be
coated at the contact positions of the movable contacts
41, 42 with the first static contact 1 and the outlet terminal
3. Silver coating can reduce contact resistance and pro-
tect copper from oxidation.
[0047] Alternatively, the rotation axis D is adjacent to
the second contact protrusion 61, that is, the value of d
is small, e.g., less than 10 mm, less than 5 mm, less than
3 mm, less than 2 mm, or less than 1 mm. In this embod-
iment, the rotation axis D passes through the second
contact protrusion 61, that is, the contact position of the
second contact protrusion 61 with the outlet terminal 3
coincides with the rotation axis D, so that the resistance
of the rotation of the movable contacts 41, 42 can be
minimized.
[0048] It should be noted that the "inner" and "outer"
described herein are relative to a pair of movable contacts
41, 42, and when mounted in the movable contact bracket
8, the opposing surfaces may be referred to as inner sur-
faces, while surfaces reversed to the inner surfaces may
be referred to as an outer surface.
[0049] The movable contacts 41, 42 include an outer
surface 45, and the elastic assembly 7 is attached to the
outer surface 45 and configured to apply a pressing force
to the movable contacts 41, 42. As shown in FIGS. 5 and
8, the elastic assembly 7 includes elastic parts 71 and a
holder 72. The elastic parts 71 extend in the longitudinal
direction L and are disposed on the outer surfaces 45 of
the movable contacts 41, 42, respectively. The holder 72
is provided around the elastic parts 71 to hold the elastic
parts 71 on the movable contacts 41, 42. Correspond-
ingly, the outer surfaces 45 of the movable contacts 41,
42 may include two mounting protrusions 47 protruding
outward from the outer surface 45 of the first portion 43
and the outer surface 45 of the second portion 44, re-
spectively. The two ends of the elastic part 71 are re-
spectively abutted against to the mounting protrusions
47, which limit the movement of the two ends of the elastic
part 71 in the longitudinal direction L, thereby attaching
the elastic part 71 to the outer surface 45. The number
of mounting protrusions 47 can be selected as needed,
and the present disclosure is not limited thereto. In this
embodiment, the elastic part 71 is a leaf spring. Alterna-
tively, the elastic part 71 may also be other elastic ele-
ments, such as a spiral spring and the like.
[0050] As shown in FIGS. 5 and 8, the holder 72 may

comprise clamping structure or a screw-fixing structure
by means of which the holder 72 and the elastic part 71
are connected fixedly to compress the elastic part 71
oppositely. At the engagement position of the holder 72
and the elastic part 71, the holder 72 exerts a pressing
force F1 on the elastic part 71, the direction of which is
shown in FIG. 8. FIG. 8 only illustrates the force on the
movable contact 42 and the elastic part 71 thereon as
an example, and the force on the movable contact 41 is
mirror-symmetrical.
[0051] The distance of the engagement position of the
holder 72 and the elastic part 71 from the contact position
of the first portion 43 with the first static contact 1 is s1,
and the distance from the contact position of the second
portion 44 with the outlet terminal 3 is s2. That is, the
pressure F2 applied by the movable contacts 41, 42 to
the first static contact 1 is at a distance of s1 from the
pressing force F1, and the pressure F3 applied by the
movable contacts 41, 42 to the outlet terminal 3 is at a
distance of s2 from the pressing force F1. In this embod-
iment, s1 is greater than s2. In other words, the engage-
ment position of the holder 72 and the elastic part 71 is
closer to the contact position of the second portion 44
with the outlet terminal 3, comparing to the contact posi-
tion of the first portion 43 with the first static contact 1.
According to the force analysis, since s1 is greater than
s2, the pressing force F1 acts on the second portion 44
with a greater component, so the contact pressure F3 of
the second portion 44 with the outlet terminal 3 in the
contact position is greater than the contact pressure of
the first portion 43 with the first static contact 1 in the
contact position, which reduces the switch closing and
breaking resistance. While the greater contact pressure
of the second portion 44 with the outlet terminal 3 in the
contact position can reduce the contact resistance (that
is, the resistance of the entire circuit), thereby reducing
the heating when the current passes through, which may
ensure a only lower temperature rise when the current
pass through the movable contact 41, 42 and the outlet
terminal 3 for a long time.
[0052] FIG. 9 illustrates a side view of an electrical
switch in accordance with another embodiment of the
present disclosure. FIG. 10 illustrates a perspective view
of a three-phase, four-wire electrical switch in accord-
ance with yet another embodiment of the present disclo-
sure. FIG. 11 illustrates a perspective view of a three-
phase, four-wire electrical switch in accordance with an-
other embodiment of the present disclosure.
[0053] The electrical switch according to at least one
embodiment of the present disclosure may be expanded
in a modular manner. For example, as shown in FIG. 9,
the electrical switch may be a dual power transfer switch,
including a first static contact 1, a second static contact
2, an outlet terminal 3, and a movable contact assembly
4. The first static contact 1 and the second static contact
2 are disposed on both sides of the movable contact as-
sembly 4, respectively, and the movable contact assem-
bly is configured to rotate about the rotational axis D be-
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tween the first close position, the second close position,
and the disconnect position. In the first closing position,
the first portion 43 is in contact with the first static contact
1, in the second closing position, the first portion 43 is in
contact with the second static contact 2, and in the dis-
connect position between the first closing position and
the second closing position, the first portion 43 is discon-
nected from the first static contact 1 and the second static
contact 2. As in the aforementioned embodiments, the
second portion 44 remains connected to the outlet ter-
minal 3. The first static contact 1 may be connected to a
first inlet terminal which is connected to a first power
source (e.g., a main power source), and the second static
contact 2 may be connected to a second inlet terminal
which is connected to a second power source (e.g., a
backup power source), and the outlet terminal 3 may be
connected to the outlet terminal which is connected to a
load. Therefore, the dual power switching function of
switching between two power supplies can be realized
with only one set of inlet terminals added.
[0054] FIG. 10 illustrates a perspective view of a three-
phase, four-wire electrical switch (also referred to as 4P)
in accordance with yet another embodiment of the
present disclosure. The electrical switch comprises four
sets of first static contacts 1, second static contacts 2,
outlet terminals 3, and movable contacts assembly 4 ar-
ranged in parallel, with adjacent movable contacts as-
sembly 4 rotating synchronously by transmitting torque
through movable contact brackets 8 coaxially arranged.
[0055] FIG. 11 illustrates a perspective view of a three-
phase, four-wire electrical switch in accordance with an-
other embodiment of the present disclosure. It is different
from the embodiment shown in FIG. 10 that each set of
the first static contact 1, the second static contact 2, and
the outlet terminal 3 of the present embodiment are re-
spectively connected with the two movable contact as-
semblies 4, 4’. For example, the first static contact 1 in-
cludes a first sub-branch 12 and a second sub-branch
13 connected to each other, and the second static contact
2 includes a third sub-branch 22 and a fourth sub-branch
23 connected to each other. The movable contact as-
sembly 4 is configured to contact with the first sub-branch
12 and the third sub-branch 22, and the movable contact
assembly 4’is configured to contact with the second sub-
branch 13 and the fourth sub-branch 23.
[0056] Correspondingly, the outlet terminal 3 may in-
clude a first terminal 31 and a second terminal 32 inter-
connected, with the movable contact assembly 4 con-
nected to the first terminal 31, and the movable contact
assembly 4’connected to the second terminal 32.
[0057] FIG. 11 only identifies a set of static contacts 1,
a first static contact 1, a second static contact 2, an outlet
terminal 3, and two movable contact assemblies 4, 4’, to
which the connection relationships of the other three sets
of components are similar so don’t repeat herein.
[0058] According to the above embodiment, the rated
flow capacity can be improved through the static contact
and the movable contact group in parallel, forming a

switch of a greater current level. The number of parallel
elements can be increased as needed, and the two par-
allel element sets shown in FIG. 11 are only as an ex-
ample.
[0059] The exemplary embodiments of the present in-
vention have been described in detail above with refer-
ence to the preferred embodiments. However, those
skilled in the art can understand that, without departing
from the concept of the present invention, various mod-
ifications can be made to the above-mentioned specific
embodiments. For example, the structure of the electrical
switch is also suitable for dual power transfer switches
of 2P, 3P, and 4P. In addition, variations and modifica-
tions, and various combinations of various technical fea-
tures and structures proposed by the present invention
can be made without exceeding the protection scope of
the present invention, which is determined by the ap-
pended claims.

Claims

1. An electrical switch, comprising:

a first static contact;
an outlet terminal; and
a movable contact assembly connected to the
outlet terminal and configured to rotate between
a first close position and a disconnect position
about a rotation axis, the movable contact as-
sembly comprising at least one pair of movable
contacts disposed opposite each other and ex-
tending along a longitudinal axis,
wherein the at least one pair of movable contacts
comprise first portion and second portion oppo-
site each other along the longitudinal axis, the
first portion contacting the first static contact in
the first close position and disconnected from
the first static contact in the disconnect position,
the second portion remaining connected to the
outlet terminal, and
wherein the rotation axis passes through the
second portion.

2. The electrical switch according to claim 1, wherein
the first portion of the at least one pair of movable
contacts comprise first inner surfaces opposite each
other, the first inner surface comprising a first contact
protrusion, and in the first close position, the first
static contact is in contact with the first contact pro-
trusion and clamped between the opposite first con-
tact protrusions.

3. The electrical switch according to claim 2, wherein
the second portion of the at least one pair of movable
contacts comprise second inner surfaces opposite
each other, the second inner surface comprising a
second contact protrusion, and the outlet terminal is
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in contact with the second contact protrusion and
clamped between the opposing second contact pro-
trusions.

4. The electrical switch according to claim 3, wherein
the rotation axis is adjacent to the second contact
protrusion.

5. The electrical switch according to claim 3, wherein
the rotation axis passes through the second contact
protrusion.

6. The electrical switch of claim 3, wherein the movable
contact assembly further comprises an elastic as-
sembly, the at least one pair of movable contacts
further comprising outer surfaces opposite the first
inner surfaces and the second inner surfaces, the
elastic assembly attached to the outer surfaces and
configured to apply a pressing force to the at least
one pair of movable contacts.

7. The electrical switch according to claim 6, wherein
the elastic assembly comprises elastic parts and a
holder, the elastic parts extending in the longitudinal
direction and disposed on outer surfaces of the at
least one pair of movable contacts respectively, the
holder disposed around the elastic parts to hold the
elastic parts on the at least one pair of movable con-
tacts.

8. The electrical switch according to claim 7, wherein
the outer surfaces of the at least one pair of movable
contacts comprise a plurality of mounting protru-
sions, the mounting protrusions protruding outwardly
from outer surface of the first portion and outer sur-
face of the second portion, respectively, with the
ends of the elastic part abutted against the mounting
protrusions.

9. The electrical switch according to claim 7, wherein
the holder is fixedly connected with the elastic parts
at an engagement position, and the distance of the
engagement position from a contact position of the
first portion and the first static contact is greater than
the distance of the engagement position from a con-
tact position of the second portion and the outlet ter-
minal.

10. The electrical switch according to any one of claims
7 to 9, wherein the elastic part is a leaf spring.

11. The electrical switch according to any one of claims
1 to 9, wherein the movable contact assembly further
comprises a rotatable movable contact bracket con-
nected to a drive mechanism of the electrical switch
to rotate about the rotation axis under the actuation
of the drive mechanism, wherein the at least one pair
of movable contacts is disposed in the movable con-

tact bracket.

12. The electrical switch according to any one of claims
1 to 9, further comprising a second static contact,
the movable contact assembly further configured to
rotate about the rotation axis between a first close
position, a second close position, and a disconnect
position, the first portion contacting the second static
contact in the second close position.

13. The electrical switch according to claim 12, further
comprising a second movable contact assembly co-
axially connected with and in drive connection with
the movable contact assembly, wherein the first stat-
ic contact comprises a first sub-branch and a second
sub-branch connected to each other, the second
static contact comprises a third sub-branch and a
fourth sub-branch connected to each other, the mov-
able contact assembly is configured to contact with
the first sub-branch and the third sub-branch, and
the second movable contact assembly is configured
to contact with the second sub-branch and the fourth
sub-branch.

14. The electrical switch according to claim 13, wherein
the outlet terminal comprises a first terminal and a
second terminal connected to each other, the mov-
able contact assembly connected to the first termi-
nal, and the second movable contact assembly con-
nected to the second terminal.

15. The electrical switch according to claim 12, wherein
the electrical switch is a dual power transfer switch.

15 16 



EP 4 270 431 A1

10



EP 4 270 431 A1

11



EP 4 270 431 A1

12



EP 4 270 431 A1

13



EP 4 270 431 A1

14



EP 4 270 431 A1

15



EP 4 270 431 A1

16



EP 4 270 431 A1

17



EP 4 270 431 A1

18



EP 4 270 431 A1

19

5

10

15

20

25

30

35

40

45

50

55



EP 4 270 431 A1

20

5

10

15

20

25

30

35

40

45

50

55



EP 4 270 431 A1

21

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 202210374173 [0001]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

