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Description
FIELD
[0001] The present disclosure generally relates to a

technical field of electric power product, and specifically
to the technical field of high voltage switching device. In
particular, the present disclosure relates to the technical
field of a fuse device, a fuse wire mounting interlocking
device, and a transmission system of the fuse wire fused
by a strike pin.

BACKGROUND

[0002] In an electric power system, a switching device
is used to control an ON/OFF operation of a protected
element. Typically, three-phase fuse wires are config-
ured as a short-circuit protection device. On one hand,
in order to ensure safety, when atleast one phase of fuse
wires are absent, a closing operation of the switching
device would not be allowed, and thereby a fuse wire
mounting interlocking mechanism is needed to perform
this function. On the other hand, when overcurrent or
short circuit occurs in the system, the opening operation
is performed for the fault current based on the charac-
teristics of the fuse wires themselves. However, when
one or two phases of fuse wires are fused by these cur-
rents, the other two or one phase of fuse wires are still
conductive, resulting in phase-loss operation which may
cause various damages to a user’s device. Therefore,
there is still a need for an interlocking device for fusing
fuse wires, to trigger the switching device to complete
the opening operation.

[0003] Figs. 1A-1B illustrate a brief structural diagram
of the traditional fuse wire mounting interlocking and fus-
ing device, wherein Fig. 1A is a front stereoscope view,
and Fig. 1B is a rear stereoscopic view. The state as
shown is a state without mounting three phases of fuse
wires. The fuse wire mounting interlocking device 93 is
coupled to the three-phase fusing linkage 94. When fuse
wires are notmounted, the fuse wire mounting piece 9301
is lifted up by the tension spring 9302, to simultaneously
move the three-phase fusing linkage 94 upwardly and
then overcome the resistance of the return leaf spring
9501 to rotate the rotation shaft 95 along a direction as
shown by the arrow in Fig. 1A. Subsequently, the bushing
9502 on the shaft 95 is rotated to switch on the micros-
witch, such that the switching device performs an OPEN
operation.

[0004] When a German Standard (DIN) fuse is mount-
ed, the fuse will press down the tongue 9312 of the fuse
wire mounting piece 9301; and when a British Standard
(BS) fuse is mounted, the fuse will press down the pro-
trusion 9311 of the fuse wire mounting piece 9301. In the
two cases above, the fuse wire mounting piece 9301 will
move downwardly by a certain distance. Due to the dis-
placement of the fuse wire mounting piece 9301, the
three-phase fusing linkage 94 moves downwardly ac-
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cordingly. As such, the rotation shaft 95 is rotated by the
return leaf spring 9501 in a reverse direction of the rota-
tion direction as shown by the arrow in Fig. 1A. In this
way, the bushing 9502 would naturally be disengaged
from the microswitch. Consequently, the switching de-
vice can implement the normal CLOSE operation.
[0005] When at least one phase of fuse is fused by the
short-circuit current, the strike pin of the fuse wire will be
triggered to be ejected out and will directly act on the
crank 9303 to lift the crank 9303 up. Since the pin 9401
of the three-phase fusing linkage 94 is lap-connected to
the crank 9303, the three-phase fusing linkage 94 is lifted
up to rotate the rotation shaft 95 in the direction as shown
by the arrow in Fig. 1 by overcoming the retention force
of the return leaf spring 9501. The bushing 9502 sleeved
on the rotation shaft 95 rotates along with the rotation
shaft 95 to switch on the microswitch, causing the switch-
ing device OPEN and thus protecting the electric power
system.

[0006] However, the aforementioned fuse device in-
curs acomplicated structure and high costs; and the com-
plicated structure brings about labor-intensive mounting
and long time for mounting.

SUMMARY

[0007] Inordertosolve the problems of the fuse device
with a microswitch in the prior art, such as a complicated
structure, high costs, long time for mounting, and the like,
the present disclosure provides a fuse device with a mi-
croswitch, comprising: a microswitch, a fuse device in-
terlocking mechanism, a fuse wire strike pin component,
and a linkage, wherein the fuse wire strike pin component
comprises a main shaft, a strike pin piece and a trigger
piece; wherein the strike pin piece and the trigger piece
are radially fixed on the main shaft, and axially movable
along the main shaft; and when one or more fuse wires
are not mounted, or one or more fuse wires have been
fused, the fuse device interlocking mechanism cooper-
ates with the fuse wire strike pin component, to drive the
linkage to trigger the microswitch, causing the switching
device not to close.

[0008] According to an optimum embodiment of the
present disclosure, the fuse device interlocking mecha-
nism comprises a mounting bracket, an interlocking plate
and a tension spring; and when a fuse is mounted, the
interlocking plate moves in a direction in which the ten-
sion spring is extended under an action of the fuse.
[0009] According to an optimum embodiment of the
present disclosure, the interlocking plate comprises at
least one slide rail and at least one projection for mount-
ing the fuse.

[0010] According to an optimum embodiment of the
present disclosure, the fuse wire strike pin component
further comprises a fuse state indicator fixed on the main
shaft.

[0011] According to an optimum embodiment of the
present disclosure, one end of the linkage is coupled to
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the trigger piece, and the linkage moves vertically with a
rotation of the trigger piece driven by the main shaft.
[0012] According to an optimum embodiment of the
present disclosure, the fuse device with the microswitch
further comprises a return spring which acts on the link-
age and keeps the linkage in contact with the trigger
piece.

[0013] According to an optimum embodiment of the
presentdisclosure, when atleast one phase of fuse wires
are not mounted, the strike pin piece is pushed away
under an action of the interlocking plate, causing the main
shaft to rotate together and simultaneously causing the
trigger piece mounted thereon to rotate in a same direc-
tion, such that a link-motion of the linkage driven by the
trigger piece triggers the microswitch, causing the switch-
ing device not to close.

[0014] According to an optimum embodiment of the
present disclosure, the link-motion of the linkage com-
presses the return spring.

[0015] According to an optimum embodiment of the
present disclosure, the strike pin piece is provided ther-
eon with at least one protrusion which cooperates with
the slide rail; when at least one phase of fuse wires are
not mounted, the interlocking plate is at a position where
the tension spring is reset under an action of the tension
spring; when all fuse wires are mounted, the interlocking
plate moves in a direction in which the tension spring is
extended, and the strike pin piece drives the protrusion
to rotate along the guide rail in a direction away from the
main shaft under an action of the return spring.

[0016] According to an optimum embodiment of the
presentdisclosure, when atleast one phase of fuse wires
is pulled out, the interlocking plate moves in a direction
in which the tension spring is reset, and the strike pin
piece rotates in a direction approaching the main shaft
with a movement of the protrusion along the guide rail,
further causing the linkage to move.

[0017] According to an optimum embodiment of the
presentdisclosure, when at least one fuse wire has been
fused, a strike pin of the fuse wire is ejected out and acts
on the strike pin piece, causing the strike pin piece to
rotate in a direction away from the fuse wire while driving
the main shaft and the trigger piece to rotate in a same
direction.

[0018] According to an optimum embodiment of the
presentdisclosure, the interlocking plate is mounted ther-
eon with a fuse wire mounting indicator indicating wheth-
er a fuse wire is mounted.

[0019] According to an optimum embodiment of the
present disclosure, the strike pin piece and the trigger
piece are coupled via a convex structure and a concave
structure.

[0020] As compared to the traditional design, the fuse
wire mounting interlock and the strike pin system device
according to the present disclosure have a simpler struc-
ture, effectively reducing production costs, and may save
assembling time by the modularized assembly.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

Figs. 1A-1B illustrate structural diagrams of a fuse
device with a microswitch when being located at a
testing position;

Figs. 2A-2C illustrate structural diagrams of an opti-
mum embodiment of a fuse device with a micros-
witch of the present disclosure, wherein Fig. 2A is a
schematic diagram of a stereoscopic structure, Fig.
2B is a top view, and Fig. 2C is an axonometrical
drawing;

Fig. 3iillustrates a structural diagram of the optimum
embodiment of a fuse device with a microswitch of
the present disclosure when at least one phase of
fuse wires is not mounted;

Fig. 4 illustrates a structural diagram of the optimum
embodiment of a fuse device with a microswitch of
the present disclosure when at least one phase of
fuse wires has been fused;

Fig. 5 illustrates a diagram of a fuse device interlock-
ing mechanism according to the optimum embodi-
ment of a fuse device with a microswitch of the
present disclosure;

Figs. 6A-6B illustrate schematic diagrams of a fuse
state indicator according to the optimum embodi-
ment of the fuse device with the microswitch of the
present disclosure, wherein Fig. 6A illustrates that
fuse wires are not mounted or fuse wires have been
fused, and Fig. 6B illustrates that fuse wires have
been mounted;

Figs. 7A-7C illustrate schematic diagrams of a fuse
wire strike pin component according to the optimum
embodiment of the fuse device with the microswitch
of the present disclosure, wherein Fig. 7A illustrates
a diagram of a stereoscopic structure, and Figs. 7B-
7C illustrate diagrams of partial enlargements; and

Figs. 8A-8C illustrate structural diagrams of a strike
pin piece of a fuse wire strike pin component accord-
ing to afurther optimum embodiment of a fuse device
with a microswitch of the present disclosure, wherein
Figs. 8A, 8B and 8C illustrate structural diagrams of
a strike pin piece after different numbers of fuse wires
have been fused and the strike pin has been ejected,
respectively.

DETAILED DESCRIPTION OF EMBODIMENTS

[0022] Reference will be made to drawings to give de-
tailed description of optional embodiments of the present



5 EP 3 637 451 A1 6

disclosure.

[0023] Figs. 2A-2C are structural diagrams of an opti-
mum embodiment of a fuse device with a microswitch of
the present disclosure, wherein Fig. 2A is a schematic
diagram of a stereoscope structure, Fig. 2B is a top view,
and Fig. 2C is an axonometric view.

[0024] According to the optimum embodiment of the
present disclosure, the fuse device with a microswitch
comprises a fuse device interlocking mechanism 5, a
fuse wire strike pin component 6, a linkage 7 and a mi-
croswitch 2.

[0025] When one or more fuse wires are not mounted,
or one or more fuse wires have been fused, the fuse
device interlocking mechanism 5 cooperates with the
fuse wire strike pin component 6, to drive the linkage 7
to trigger the microswitch 2, thus causing the switching
device not to close.

[0026] Fig. 5 illustrates a structural diagram of a fuse
device interlocking mechanism 5 of a fuse device with a
microswitch according to the optimum embodiment of
the present disclosure. The fuse device interlocking
mechanism 5 comprises a mounting bracket 501, an in-
terlocking plate 502, and a tension spring 503. The inter-
locking plate 502 is provided thereon with afirst projection
5021 for mounting a British Standard (BS) fuse, and a
second projection 5022 for mounting a German Standard
(DIN) fuse. Once the BS or DIN fuse is mounted, the
interlocking plate 502 moves a certain distance toward
a direction in which the tension spring is extended, i.e.,
the downward direction as shown in Figs. 2A-2C and Fig.
5, under an action of the fuse. At this time, the tension
spring 503 is extended into an energy storage state. The
interlocking plate 502 has at least one slide rail 5023. As
shown, the slide rail 5023 is inclined, and the slide rail
5023 becomes closer to the fuse wires in a direction in
which the tension spring 503 is extended to a reset po-
sition.

[0027] The mounting bracket 501 is provided thereon
with at least one projecting rod 5011. In the meantime,
the interlocking plate 502 is provided thereon with atleast
one fixing hole 5024, for mounting the tension spring 503.
The interlocking plate 502 is able to move vertically rel-
ative to the mounting bracket 501 through a guide slot
5012.

[0028] According to the optimum embodiment of the
present disclosure, as shown in Fig. 5 and Fig. 2A, a
British Standard (BS) fuse 3 and a German Standard
(DIN) fuse 4 may be mounted in the fuse device with a
microswitch. A fixed end 301 of the BS fuse 3 and a fixed
end 401 of the DIN fuse 4 are provided for being fixedly
mounted to the first projection 5021 and the second pro-
jection 5022 of the fuse device, respectively.

[0029] As shown in Figs. 2A-2C and Fig. 3, according
to the optimum embodiment of the present disclosure,
the fuse wire strike pin component 6 of the fuse device
with a microswitch comprises a main shaft 601, a strike
pin piece 602, a trigger piece 603, and a fuse state indi-
cator 604. The strike pin piece 602, the trigger piece 603,
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and the fuse state indicator 604 are fixed radially to the
main shaft 601, and are axially movable along the main
shaft 601.

[0030] Oneendofthelinkage 7 is coupled to the trigger
piece 603. The linkage 7 moves vertically as the trigger
piece 603 is rotating with the main shaft 601. Under an
action of a return spring 8, the linkage 7 always has a
tendency to contact the trigger piece 603.

[0031] Fig. 3 illustrates the optimum embodiment of a
fuse device with a microswitch according to the present
disclosure. When at least one phase of fuse wires are
not mounted, the strike pin piece 602 is pushed away
under an action of the interlocking plate 502, causing the
main shaft 601 to rotate together in the direction toward
outside of the paper. In the meantime, the main shaft 601
drives the trigger piece 603 and the fuse state indicator
604 mounted thereon to rotate in the same direction, such
that the trigger piece 603 triggers a link-motion of the
linkage 7, causing the return spring 8 to be compressed.
The linkage 7 directly triggers the microswitch, causing
the switching device not to close. The fuse state indicator
604 may provide the state of the whole switch to an ob-
server.

[0032] The strike pin piece 602 is provided thereon with
at least one protrusion 6021. The interlocking plate 502
is provided thereon with at least a slide rail 5023. The
protrusion 6021 cooperates with the slide rail 5023. When
at least one phase of fuse wires is not mounted, the in-
terlocking plate 502 is at an upper position under an ac-
tion of the tension spring 503. After all fuse wires are
mounted, the interlocking plate 502 will move downward-
ly by a certain distance. At this time, the protrusion 6021
of the strike pin piece 602 will, under an action of the
return spring 8, rotate along the slide rail 5023 in a direc-
tion away from the main shaft 601 (i.e., the direction to-
ward inside of the paper).

[0033] Reversibly, when any phase of fuse wires is
pulled out, the interlocking plate 502 will move upwardly,
and the strike pin piece 602 is pushed out in the direction
approaching the main shaft 601 (i.e., the direction toward
outside of the paper) with the rotation of the protrusion
6021 along the slide rail 5032. In this way, the linkage 7
is driven to move and the return spring 8 is compressed.
[0034] Fig. 4 illustrates the optimum embodiment of a
fuse device with a microswitch according to the present
disclosure. When at least one fuse wire has been fused,
the strike pin 402 of the fuse wire will be ejected out and
acts directly on the strike pin piece 602, causing the strike
pin piece 602 to rotate in the direction away from the fuse
wire (i.e., the direction toward outside of the paper) and
simultaneously driving the main shaft 601, the fuse state
indicator 604, and the trigger piece 603 to rotate in the
same direction. In the meantime, the trigger piece 603
drives the linkage 7 and the return spring 8 to move, such
that the microswitch coupled to the linkage 7 can be trig-
gered to open the three-phase circuit of the switching
device.

[0035] Figs. 6A-6B schematic diagrams of a fuse wire
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state indicator of a fuse device with a microswitch ac-
cording to the optimum embodiment of the present dis-
closure, wherein Fig. 6A illustrates that fuse wires are
not mounted or the fuse wires have been fused, and Fig.
6B illustrates that fuse wires are mounted. Optionally, a
fuse wire mounting indicator 9 may be mouned on the
interlocking plate 502 to indicate whether a fuse wire is
mounted. Compared to the case where the fuse wires
are not mounted, the interlocking plate 502 moves a dis-
tance of S after the fuse wires are mounted.

[0036] Figs. 7A-7C illustrate a schematic diagram of a
fuse wire strike pin component of a fuse device with a
microswitch according to the optimum embodiment of
the present disclosure, wherein Fig. 7A illustrates a dia-
gram of a stereoscopic structure, and Figs. 7B-7C illus-
trate diagrams of partial enlargements. The fuse wire
strike pin component 6 comprises a main shaft 601, a
strike pin piece 602, a trigger piece 603, and a fuse state
indicator 604. The strike pin piece 602, the trigger piece
603, and the fuse state indicator 604 are fixed radially
onto the main shaft 601. A preferred solution is that: the
strike pin piece 602, the trigger piece 603, and the fuse
state indicator 604 are coupled to the main shaft 601 by
a convex structure 6011 and a concave structure 6022
to be fixed radially and movable axially, as shown.
[0037] The strike pin piece 602 is provided thereon with
at least one projection 6021 feature for cooperatively
moving along the slide rail 5023.

[0038] Alternatively, the concave feature of the strike
pin piece 602 may be designed as a broad concave struc-
ture 6023 as shown in Figs. 8A-8C, increasing a space
for displacement, such that the strike pin piece 602 of
each phase can perform actions independently, without
impacting each other. Itis possible, therefore, to indicate
precisely which phase of the fuse wires is not mounted
or has been fused. Figs. 8A, 8B and 8C illustrate struc-
tural diagrams of a strike pin piece after different numbers
of fuse wires have been fused and the strike pin has been
ejected, respectively.

[0039] As compared to the traditional design, the fuse
wire mounting interlocking and the strike pin system de-
vice according to the present disclosure have a simpler
structure, effectively reducing production costs, and may
save assembling time by the modularized components.
[0040] Although optimum embodiments of the disclo-
sure and drawings are provided for illustration, those
skilled in the art may make various substitution, changes
and modification without departing from the spirit and
scope of the present disclosure and the appended
claims. Therefore, the present disclosure is not be limited
to the disclosure of the optimum embodiments and draw-
ings as illustrated above as examples, and the protection
scope thereof should be subjected to the scope defined
hereinafter in the appended claims.
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Claims

1. A fuse device with a microswitch, comprising a mi-
croswitch (2), wherein the fuse device further com-
prises a fuse device interlocking mechanism (5), a
fuse wire strike pin component (6), and a linkage (7);
wherein the fuse wire strike pin component (6) com-
prises a main shaft (601), a strike pin piece (602)
and a trigger piece (603); and the strike pin piece
(602) and the trigger piece (603) are radially fixed
on the main shaft (601), and axially movable along
the main shaft (601); and
wherein, when one or more fuse wires are not mount-
ed, or one or more fuse wires have been fused, the
fuse device interlocking mechanism (5) cooperates
with the fuse wire strike pin component (6), to drive
the linkage (7) to trigger the microswitch (2), causing
the switching device not to close.

2. Thefuse device with a microswitch of claim 1, where-
in the fuse device interlocking mechanism (5) com-
prises amounting bracket (501), aninterlocking plate
(502) and a tension spring (503); and when a fuse
is mounted, the interlocking plate (502) moves in a
direction in which the tension spring is extended un-
der an action of the fuse.

3. Thefuse device with a microswitch of claim 2, where-
in the interlocking plate (502) comprises at least one
slide rail (5023) and at least one projection (5021,
5022) for mounting the fuse.

4. The fuse device with a microswitch of claim 1, where-
in the fuse wire strike pin component (6) further com-
prises a fuse state indicator (604) fixed on the main
shaft (601).

5. The fuse device with the microswitch of claim 1,
wherein one end of the linkage (7) is coupled to the
trigger piece (603), and the linkage (7) moves verti-
cally with a rotation of the trigger piece (603) driven
by the main shaft (601).

6. Thefuse device with a microswitch of claim 1, where-
in the fuse device with a microswitch further com-
prises a return spring (8) which acts on the linkage
(7) and keeps the linkage (7) in contact with the trig-
ger piece (603).

7. Thefuse device with a microswitch of claim 1, where-
in, when at least one phase of fuse wires are not
mounted, the strike pin piece (602) is pushed away
under an action of the interlocking plate (502), caus-
ing the main shaft (601) to rotate together and simul-
taneously causing the trigger piece (603) mounted
thereon to rotate in a same direction, such that a link-
motion of the linkage (7) driven by the trigger piece
(603) triggers the microswitch (2), causing the
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switching device not to close.

The fuse device with a microswitch of claim 7, where-
in the link-motion of the linkage (7) compresses the
return spring (8).

The fuse device with a microswitch of claim 1, where-
in the strike pin piece (602) is provided thereon with
atleast one protrusion (6021) which cooperates with
the slide rail (5023); when at least one phase of fuse
wires are not mounted, the interlocking plate (502)
is at a position where the tension spring (503) is reset
under an action of the tension spring (503); when all
fuse wires are mounted, the interlocking plate (502)
moves in a direction in which the tension spring (503)
is extended, and the strike pin piece (602) drives the
protrusion (6021) to rotate along the guide rail (5023)
in a direction away from the main shaft (601) under
an action of the return spring (8).

The fuse device with a microswitch of claim 9, where-
in, when at least one phase of fuse wires are pulled
out, the interlocking plate (502) moves in a direction
in which the tension spring (503) is reset, and the
strike pin piece (602) rotates in a direction approach-
ing the main shaft (601) with a movement of the pro-
trusion (6021) along the guide rail (5023), causing
the linkage (7) to move.

The fuse device with a microswitch of claim 1, where-
in, when at least one fuse wire has been fused, a
strike pin (402) of the fuse wire is ejected out and
acts on the strike pin piece (602), causing the strike
pin piece (602) to rotate in a direction away from the
fuse wire while driving the main shaft (601) and the
trigger piece (603) to rotate in a same direction.

The fuse device with a microswitch of claim 1, where-
in the interlocking plate (502) is mounted thereon
with a fuse wire mounting indicator (9) indicating
whether a fuse wire is mounted.

The fuse device with a microswitch of claim 9, where-
in the strike pin piece (602) and the trigger piece
(603) are coupled via a convex structure and a con-
cave structure.
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