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(54) EXTERNAL POSITION FEEDBACK MODULE FOR ELECTRICAL SWITCH AND ELECTRICAL

SWITCH ASSEMBLY

(57)  An external position feedback module 1 for an
electrical switch comprising a housing 10; a first micro-
switch 100 and a second microswitch 200, fixed inside
the housing, and the first microswitch and the second
microswitch being able to be triggered and released
respectively; a rotation component 300, rotatably in-
stalled to the housing, including a main body 310 accom-
modated in the housing and a mating protrusion 320
extending from the main body and protruding out of an
outer surface of a first side of the housing, wherein the

310

mating protrusion 320 is configured to be coupled to a
main shaft of the electrical switch so that the rotation
component 300 is able to rotate together with a rotation of
the main shaft, and an outer contour of the main body
310is configured to trigger the first microswitch 100 an-
d/or the second microswitch 200; and connection term-
inals 400, formed on the first microswitch and the second
microswitch, and configured to be connected with an
external device to transmit position feedback information.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to an external
position feedback module for an electrical switch and an
electrical switch assembly including the external position
feedback module.

BACKGROUND

[0002] During the operation of the electrical switch,
sometimes users want to know the working state of the
internal circuit of the switch. However, direct wiring from
the inside of the electrical switch may be complicated and
expensive.

[0003] Therefore, it is desirable to provide a module
that can be simply installed from outside the electrical
switch and can monitor and feed back the current state of
the circuit of the switch in real time.

SUMMARY

[0004] The purpose ofthe presentdisclosureistosolve
the above requirements, and provide a module that can
feed back the working state of the internal circuit of the
electrical switch from the outside, and reflect the rotation
of the main shaft through the position of a rotation com-
ponent connected to the main shaft of the electrical
switch, so as to understand the on and off of the circuit.
[0005] An external position feedback module for an
electrical switch according to an embodiment of the pre-
sent disclosure includes: a housing; a first microswitch
and a second microswitch, fixed inside the housing, and
the first microswitch and the second microswitch being
able to be triggered and released respectively; a rotation
component, rotatably installed to the housing, including a
main body accommodated in the housing and a mating
protrusion extending from the main body and protruding
out of an outer surface of afirst side of the housing, where
the mating protrusion is configured to be coupled to a
main shaft of the electrical switch so that the rotation
component is able to rotate together with a rotation of the
main shaft, and an outer contour of the main body is
configured to trigger the first microswitch and/or the
second microswitch; and connection terminals, formed
on the first microswitch and the second microswitch, and
configured to be connected with an external device to
transmit position feedback information.

[0006] According to a preferable embodiment of the
present disclosure, the rotation component is able to
rotate to a first position, a second position and a third
position, where the first microswitch and the second
microswitch have three trigger modes:

i) when the rotation component rotates to the first
position, the first microswitch is triggered and the
second microswitch is released;
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i) when the rotation component rotates to the second
position, the second microswitch is triggered and the
first microswitch is released;

iii) when the rotation component rotates to the third
position, both the first microswitch and the second
microswitch are triggered.

[0007] According to a preferable embodiment of the
present disclosure, the external position feedback mod-
ule further includes a first slider, a second slider, a first
spring and a second spring, where the first slider is
adjacent to the first microswitch, the second slider is
adjacent to the second microswitch, the first spring is
installed to the first slider, and the second spring is
installed to the second slider, an outer contour of a main
body of the rotation component pushes the first slider
and/or the second slider to trigger the first microswitch
and the second microswitch respectively, and when the
rotation component stops pushing the first slider and/or
the second slider, the first slider and the second slider are
respectively reset by the first spring or the second spring.
[0008] According to a preferable embodiment of the
present disclosure, when the rotation component rotates
to the first position, the outer contour of the main body of
the rotation component pushes the first slider without
pushing the second slider; when the rotation component
rotates to the second position, the outer contour of the
main body of the rotation component pushes the second
slider without pushing the first slider; when the rotation
component rotates to the third position, the outer contour
of the main body of the rotation component pushes the
first slider and the second slider at the same time.
[0009] According to a preferable embodiment of the
present disclosure, a mating recess with a complemen-
tary shape to the mating protrusion is formed on a side of
the rotation component opposite to the mating protrusion,
and the mating recess can be accessed from a second
side of the housing opposite to the first side, so that a
mating protrusion of another external position feedback
module can be inserted into the mating recess.

[0010] According to a preferable embodiment of the
present disclosure, the mating protrusion is in a shape of
a spline, and a tooth of the spline is provided with a
positioning feature.

[0011] According to a preferable embodiment of the
present disclosure, the first side of the housing of the
external position feedback module is provided with a
snap feature, and a second side of the housing opposite
to the first side is provided with a snap fitting feature
matched with the snap feature.

[0012] According to a second aspect of the present
disclosure, an electrical switch assembly is provided and
includes an electrical switch and the abovementioned
external position feedback module.

[0013] Especially, the electrical switch assembly in-
cludes a plurality of external position feedback modules,
and the plurality of external position feedback modules
are connected in series with each other by inserting the
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mating protrusion of the rotation component of one ex-
ternal position feedback module into the mating recess of
another external position feedback module, so that the
rotation of the main shaft of the electrical switch is able to
simultaneously drive rotation components of the plurality
of external position feedback modules to rotate.

BRIEF DESCRIPTION OF DRAWINGS

[0014] The abovementioned and other features and
advantages of the exemplary embodiments of the pre-
sent disclosure will become more apparent from the
following detailed description taken in conjunction with
the accompanying drawings, which are for illustrative
purposes only and are not intended to limit the scope
of the present disclosure in any way.

Fig. 1 shows an external position feedback module
according to the present disclosure;

Fig. 2 shows the internal structure of an external
position feedback module according to the present
disclosure;

Fig. 3 shows an external position feedback module
according to the present disclosure and an electrical
switch to which the external position feedback mod-
ule is installed;

Fig. 4 shows an external position feedback module
according to the present disclosure, in which the
rotation component is in a first position;

Fig. 5 shows an external position feedback module
according to the present disclosure, in which the
rotation component is in a second position;

Fig. 6 shows an external position feedback module
according to the present disclosure, in which the
rotation component is in a third position;

Fig. 7 shows a first side of a housing of an external
position feedback module according to the present
disclosure;

Fig. 8 shows a second side of a housing of an
external position feedback module according to
the present disclosure;

Fig. 9 shows a view in which two external position
feedback modules according to the present disclo-
sure are installed to an electrical switch;

Fig. 10 shows external position feedback modules
according to the present disclosure are installed to
an electrical switch from both sides; and

Fig. 11 shows a cooperative positioning feature of a
rotation component of an external position feedback
module according to the present disclosure.

DETAILED DESCRIPTION

[0015] In order to make the purpose, technical details
and advantages of the technical solution of the present
disclosure more clear, the technical solution of the em-
bodiment of the present disclosure will be described
clearly and completely with the accompanying drawings
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of specific embodiments of the present disclosure. Like
reference numerals in the drawings represent like parts.
It should be noted that the described embodiments is a
part of the embodiments of the present disclosure, not all
of the embodiments. Based on the described embodi-
ments of the present disclosure, all other embodiments
obtained by ordinary skilled in the field without creative
labor belong to the scope of protection of the present
disclosure.

[0016] Compared with the embodiments shown in the
accompanying drawings, the feasible embodiments with-
in the protection scope of the present disclosure may
have fewer components, other components not shown in
the accompanying drawings, different components, com-
ponents arranged differently or components connected
differently, etc. Furthermore, two or more components in
the drawings may be implemented in a single compo-
nent, or a single component shown in the drawings may
be implemented as a plurality of separate components.
[0017] Unless otherwise defined, technical terms or
scientific terms used herein shall have their ordinary
meanings as understood by people with ordinary skills
in the field to which the present disclosure belongs. The
words "first", "second" and similar words used in the
specification and claims of the patent application of the
present disclosure do not indicate any order, quantity or
importance, but are only used to distinguish different
components. When the number of parts is not specified,
the number of parts can be one or more; similarly, similar
words such as "one", "the" and "said" do not necessarily
mean quantity limitation. Similar words such as "includ-
ing" or "containing" mean that the elements or objects
appearing before the word cover the elements or objects
listed after the word and their equivalents, without ex-
cluding other elements or objects. Similar words such as
"install", "set", "connect" or "connecting" are not limited to
physical or mechanical installation, setting and connec-
tion, but can include electrical installation, setting and
connection, whether directly or indirectly. "Up", "Down",
"Left" and "Right" are only used to indicate the relative
orientation relationship when the equipment is used or
the orientation relationship shown in the accompanying
drawings. When the absolute position of the described
object changes, the relative orientation relationship may
also change accordingly.

[0018] Fig. 1 shows an external position feedback
module 1 according to the present disclosure, which
includes a housing 10 for holding components of the
module. The internal structure of the external position
feedback module 1 is shown in Fig. 2, and includes a first
microswitch 100, a second microswitch 200, a rotation
component 300, and connection terminals 400 formed on
the first microswitch 100 and the second microswitch
200. The connection terminals 400 are protected by a
terminal cover 11 detachably installed to the housing 10.
When it is needed to wire the external position feedback
module 1, the terminal cover 11 can be removed to
expose the connection terminals 400. The rotation com-
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ponent 300 is rotatably installed to the housing 10, and
includes a main body 310 and a mating protrusion 320
extending from the main body, and the mating protrusion
320 is, for example, in the shape of a spline. With re-
ference to Fig. 1, it can be seen that the mating protrusion
320 of the rotation component extends from the main
body 310 and protrudes out of an outer surface of the
housing 10. Hereinafter, the side from which the mating
protrusion 320 protrudes will be referred to as a first side
of the external position feedback module 1 and the hous-
ing 10, and the side of the housing 10 opposite to the first
side will be referred to as the second side.

[0019] The mating protrusion 320 of the rotation com-
ponentis configured to be coupled to the main shaft of the
electrical switch. Specifically, as illustrated by Fig. 3, a
housing of the electrical switch 2 is provided with a part for
docking with the external position feedback module 1,
and a mating recess 21 with a complementary shape to
the mating protrusion 320 is provided in this part, the
mating recess 21 is connected with the main shaft of the
electrical switch 2 so that the mating protrusion 320 can
be inserted into the mating recess 21, and the rotation of
the main shaft drives the rotation of the mating recess 21
and thus drives the rotation component 300 of the ex-
ternal position feedback module 1 to rotate.

[0020] According to the example of the present disclo-
sure, the main shaft of the electrical switch has three
different rotation positions according to the on and off of
the circuit, and accordingly, the rotation component 300
of the external position feedback module 1 can be actu-
ated to three positions, namely a first position, a second
position and a third position. Three positions of the rota-
tion component 300 and three trigger modes of the first
microswitch 100 and the second microswitch 200 will be
described with reference to Figs. 4 to 6.

[0021] As can be seen from Figs. 4 to 6, the external
position feedback module 1 includes a first slider 110, a
second slider 210, a first spring 120 installed to the first
slider 110 and a second spring 220 installed to the second
slider 210. One end of the first slider 110 abuts the first
microswitch 100, and the other end of the first slider 110is
adjacent to the outer contour of the main body 310 of the
rotation component 300. One end of the second slider
210 abuts the second microswitch 200, and the other end
ofthe second slider 210 is adjacent to the outer contour of
the main body 310 of the rotation component 300. The
outer contour of the main body 310 of the rotation com-
ponent is roughly elliptical, and when the rotation com-
ponent rotates to different positions, the first slider 110
and the second slider 210 can be pushed respectively, or
both of the first slider 110 and the second slider 210 can
be pushed to slide to the right at the same time, so as to
trigger the first microswitch 100 and/or the second micro-
switch 200. When the first slider 110 is not pushed by the
rotation component 300, the first spring 120 pushes the
first slider 110 to slide to the left and return to the original
position, releasing the first microswitch 100; when the
second slider 210 is not pushed by the rotation compo-
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nent 300, the second spring 220 pushes the second slider
210 to slide to the left and return to the original position,
releasing the second microswitch 200.

[0022] InFig. 4, the electrical switch is in the | position,
the rotation component 300 rotates to the first position
along with the main shaft of the electrical switch, the outer
contour of the main body 310 of the rotation component
300 pushes the first slider 110 to slide to the right, the first
spring 120 is compressed, and the first microswitch 100is
triggered; the second slider 210 is not pushed, the sec-
ond spring 220 is not compressed, and the second mi-
croswitch 200 is in a released state.

[0023] InFig.5, the electrical switch is in position Il, the
rotation component 300 rotates to the second position
along with the main shaft of the electrical switch, the outer
contour of the main body 310 of the rotation component
300 pushes the second slider 210 to slide to the right, the
second spring 220 is compressed, and the second micro-
switch 200 is triggered; the first slider 110 is not pushed,
the first spring 120 is not compressed, and the first
microswitch 100 is in a released state.

[0024] InFig. 6, the electrical switch is in the O position,
and the rotation component 300 rotates to the third
position along with the main shaft of the electrical switch.
Both the first slider 110 and the second slider 210 are
pushed to the right by the outer contour of the main body
310 of the rotation component 300, and both the first
spring 120 and the second spring 220 are compressed,
and both the first microswitch 100 and the second micro-
switch 200 are triggered.

[0025] Thus, the state of the internal circuit of the
electrical switch corresponds to the trigger states of
the microswitches of the external position feedback mod-
ule, and the current state of the circuit of the electrical
switch can be simply fed back by connecting an external
device to the connection terminals 400 of the external
position feedback module 1.

[0026] Preferably, the external position feedback mod-
ule 1 according to the present disclosure can also be
used in superposition, so as to meet the need of user who
want to add more connection terminals on the electrical
switch to realize more monitoring. Figs. 7 and 8 respec-
tively show a first side and a second side of the external
position feedback module 1 according to the present
disclosure. As can be seen from Fig. 8, the side of the
rotation component 300 opposite to the mating protrusion
320 is provided with a mating recess 330 with a com-
plementary shape to the mating protrusion, and another
external position feedback module 1’ can be inserted into
the mating recess 330, so that the rotation of the main
shaft of the electrical switch can simultaneously drive the
rotation components 300 of a plurality of external position
feedback modules to rotate. Fig. 9 shows a schematic
diagram in which two external position feedback modules
1, 1’ connected in series are superimposed and installed
outside the electrical switch 2. Of course, more external
position feedback modules can be superimposed. As
illustrated by Fig. 10, four external position feedback
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modules connected in series are installed on both sides
of the electrical switch 2.

[0027] In order to facilitate the installation of the ex-
ternal position feedback module, as illustrated by Fig. 7,
the first side of the housing 10 of the external position
feedback module 1 is also provided with a snap feature
12, for example, the snap feature 12 is a protrusion with a
hook-shaped end. Correspondingly, as illustrated by Fig.
8, a snap fitting feature 13 in the form of a notch is
provided at a corresponding position on the second side
of the housing 10. The snap feature 12 is preferably
provided on a depressible part 14 made of a deformable
material on both sides of the housing 10, so that the
insertion and removal operation can be easily performed
by pressing the depressible part 14 in the direction in-
dicated by the arrow in Fig. 7. In addition, the snap feature
12 can also be used for the engagement of the external
position feedback module 1 with the electrical switch
housing.

[0028] Particularly preferably, because the external
position feedback modules 1 can be installed to the
housing of the electrical switch from both sides, a posi-
tioning feature 321 for positioning are also provided on
the mating protrusion 320 to prevent the external position
feedback modules 1 from being installed to each otherin
a wrong orientation. As illustrated by Fig. 7, the position-
ing feature 321 is, for example, a protrusion 321 protrud-
ing radially outward from a tooth of the mating protrusion
320 in the form of spline. Correspondingly, as illustrated
by Fig. 11, the mating recess 330 is also provided with a
mating positioning feature 331 corresponding to the po-
sitioning feature 321.

[0029] Although the present disclosure has been de-
scribed in the specification and illustrated in the drawings
on the basis of referring to various embodiments, those
skilled in the art can understand that the above embodi-
ments are only preferred embodiments, and some tech-
nical features in the embodiments may not be necessary
for solving specific technical problems, so these technical
features can be omitted or omitted without affecting the
solution of technical problems or the formation of tech-
nical solutions. Moreover, the features, elements and/or
functions of one embodiment can be combined, com-
bined or coordinated with those of one or more other
embodiments as appropriate, unless the combination,
combination or coordination is obviously impracticable.

Claims

1. An external position feedback module for an elec-
trical switch, which is characterized in that, the
external position feedback module comprises:

a housing;

a first microswitch and a second microswitch,
fixed inside the housing, and the first micro-
switch and the second microswitch being able
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to be triggered and released respectively;

a rotation component, rotatably installed to the
housing, comprising a main body accommo-
dated in the housing and a mating protrusion
extending from the main body and protruding out
of an outer surface of a first side of the housing,
wherein the mating protrusion is configured to
be coupled to a main shaft of the electrical switch
so that the rotation component is able to rotate
together with a rotation of the main shaft, and an
outer contour of the main body is configured to
trigger the first microswitch and/or the second
microswitch; and

connection terminals, formed on the first micro-
switch and the second microswitch, and config-
ured to be connected with an external device to
transmit position feedback information.

The external position feedback module according to
claim 1, which is characterized in that the rotation
component is able to rotate to a first position, a
second position and a third position, wherein the first
microswitch and the second microswitch have three
trigger modes:

i) when the rotation component rotates to the
first position, the first microswitch is triggered
and the second microswitch is released;

ii) when the rotation component rotates to the
second position, the second microswitch is trig-
gered and the first microswitch is released;

iii) when the rotation component rotates to the
third position, both the first microswitch and the
second microswitch are triggered.

The external position feedback module according to
claim 2, which is characterized in that the external
position feedback module further comprises a first
slider, a second slider, a first spring and a second
spring, wherein the first slider is adjacent to the first
microswitch, the second slider is adjacent to the
second microswitch, the first spring is installed to
the first slider, and the second spring is installed to
the second slider, an outer contour of a main body of
the rotation component pushes the first slider and/or
the second slider to trigger the first microswitch and
the second microswitch respectively, and when the
rotation component stops pushing the first slider
and/or the second slider, the first slider and the
second slider are respectively reset by the first spring
or the second spring.

The external position feedback module according to
claim 3, which is characterized in that, when the
rotation component rotates to the first position, the
outer contour of the main body of the rotation com-
ponent pushes the first slider without pushing the
second slider;
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when the rotation component rotates to the sec-
ond position, the outer contour of the main body
of the rotation component pushes the second
slider without pushing the first slider;

when the rotation component rotates to the third
position, the outer contour of the main body of
the rotation component pushes the first slider
and the second slider at the same time.

The external position feedback module according to
any one of claims 1-4, which is characterized in that
a mating recess with a complementary shape to the
mating protrusion is formed on a side of the rotation
component opposite to the mating protrusion, and
the mating recess can be accessed from a second
side of the housing opposite to the first side, so thata
mating protrusion of another external position feed-
back module can be inserted into the mating recess.

The external position feedback module according to
claim 5, which is characterized in that the mating
protrusion is in a shape of a spline, and a tooth of the
spline is provided with a positioning feature.

The external position feedback module according to
claim 1, which is characterized in that the first side
of the housing of the external position feedback
module is provided with a snap feature, and a second
side of the housing opposite to the first side is pro-
vided with a snap fitting feature matched with the
snap feature.

An electrical switch assembly, which is character-
ized in that, comprising an electrical switch and the
external position feedback module according to any
one of claims 1-7.

The electrical switch assembly according to claim 8,
which is characterized in that the electrical switch
assembly comprises a plurality of external position
feedback modules, and the plurality of external posi-
tion feedback modules are connected in series with
each other by inserting the mating protrusion of the
rotation component of one external position feed-
back module into the mating recess of another ex-
ternal position feedback module, so that the rotation
of the main shaft of the electrical switch is able to
simultaneously drive rotation components of the
plurality of external position feedback modules to
rotate.
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