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(54) THERMAL FUSE

(57) The presentapplication relates to the field of pro- ture-sensing body.
tectors, particularly to a temperature fuse, which changes
the traditional transmission manner of direct contact be- 8 <

tween a push rod and a temperature-sensing body. After
improvements, a spring mechanism is added between
the push rod and the temperature-sensing body to realize 7
an indirect transmission between the push rod and the
temperature-sensing body. Specifically, the spring
mechanism includes springs and a spring column, the

springs are sleeved at one end of the spring column, and 2 )
when the temperature fuse is not triggered, the springs -
areinthe state of compression. The temperature-sensing 6

body abuts the other end of the spring column. One end
of a push rod abuts a spring leaf, and the other end of
the push rod abuts the end of the side wall of the spring
column. The length of the temperature-sensing body in
the expansion direction of the springs is greater than or
equal to the length of the push rod abutting the spring
column in the expansion direction of the springs. When
the temperature-sensing body is triggered, a compres-
sion force of the springs is released, such that the other
end of the push rod is separated from the spring column.
Then the spring leaf is separated from the contact point
under the action of its elastic force to cut off the circuit.
The structure is used to overcome the problem of poor
electrode contact caused by the aging of the tempera-
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Description

CROSS-REFERENCE TO THE RELATED APPLICA-
TIONS

[0001] This application (a temperature fuse) is based
upon and claims priority to Chinese Patent Application
No.202122003888.2, filed on August 18,2021, the entire
contents of which are incorporated herein by reference

TECHNICAL FIELD

[0002] The present application relates to the field of
protectors, particularly to a temperature fuse.

BACKGROUND

[0003] A temperature fuse is a kind of over-tempera-
ture protection component. When the protected electron-
ic equipment has abnormal faults and heating, and the
temperature reaches the fusing temperature of the tem-
perature fuse, the fuse will be fused, thus cutting off the
circuit. The temperature fuse is composed of a temper-
ature-sensing body, an electrode, a ceramic housing, a
push rod, a spring, etc. Usually, this type of product
adopts the structure in which the fusible temperature-
sensing body is placed at the bottom, and the push rod
is placed above to push the spring leaf. The fusible tem-
perature-sensing body melts when working, the push rod
loses support, and the spring leaf separates from the
electrode to cut off the circuit. The disadvantage of this
structure is that the aging and shrinkage of the fusible
temperature-sensing body will cause changes in the
pressure between the spring leaf and the electrode con-
tact point, resulting in poor contact.

SUMMARY

[0004] The technical problem to be solved by the
present application is to provide a temperature fuse,
which can effectively solve the problem of the pressure
change resulting in poor contact of an electrode contact
point caused by the aging of a temperature-sensing body.
[0005] To solve the above technical problems, the
technical solutions adopted in the present application are
as follows:

A temperature fuse includes a spring leaf and a contact
point thatis oppositely arranged to each other and further
includes a spring mechanism, a temperature-sensing
body, and a push rod. The spring mechanism includes
springs and a spring column. The springs are sleeved at
one end of the spring column, and when the temperature
fuse is not triggered, the springs are in a state of com-
pression. The temperature-sensing body abuts the other
end of the spring column. One end of the push rod abuts
the spring leaf, and the other end of the push rod abuts
the end of a side wall of the spring column. The length
of the temperature-sensing body in the expansion direc-
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tion of the springs is greater than or equal to the length
of the push rod abutting the spring column in the expan-
sion direction of the springs.

[0006] Further,the spring column includes a seatbody,
two column bodies respectively arranged at both ends
of the seat body on the same side, and a connecting part
arranged on the seat body. The connecting part and the
column bodies are arranged on the different sides of the
seat body, and the springs are sleeved on the column
bodies, respectively. The temperature-sensing body
abuts the connecting part, and the other end of the push
rod abuts a part of the seat body between the two column
bodies.

[0007] Further, the temperature fuse includes a hous-
ing, two electrode sheets are interval and arranged at
one end of the housing, and the two electrode sheets are
accordingly electrically connected to the spring leaf and
the contact point, respectively.

[0008] Further, aguide plate is arranged in the housing
and is arranged at a position corresponding to the push
rod.

[0009] Further, a copper cap is arranged in the hous-
ing, and the temperature-sensing body is arranged in the
copper cap.

[0010] Further, the connecting part, the inner space of
the copper cap, and the temperature-sensing body are
cylindrical. The outer diameter of the connecting part is
equal to the outer diameter of the temperature-sensing
body, and the inner diameter of the copper cap is greater
than the outer diameter of the connecting part.

[0011] Further, an installation plate is included. The
other end of the housing is provided with an opening, the
installation plate is fixed on the opening of the housing
through the rivets to seal the opening, and the copper
cap abuts the inner side wall of the installation plate.
[0012] Further, a cavity is arranged in the housing, and
an insulating mica sheet and a resistance wire are ar-
ranged in the cavity. The resistance wire is electrically
connected to awelding column arranged on the electrode
sheet, and the insulating mica sheet is arranged between
the resistance wire and the installation plate.

[0013] Further, the material of the housing is ceramic
or plastic.

[0014] Further, the material of the push rod is ceramic
or plastic.

[0015] The advantages of the present application are
as follows:

The temperature fuse provided by the present application
changes the traditional transmission manner of direct
contact between the push rod and the temperature-sens-
ing body. After improvements, the spring mechanism is
added between the push rod and the temperature-sens-
ing body to realize an indirect transmission between the
pushrod and the temperature-sensing body. Specifically,
the spring mechanismincludes the springs and the spring
column, the springs are sleeved at one end of the spring
column, and when the temperature fuse is not triggered,
the springs are in a state of compression. The tempera-
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ture-sensing body abuts the other end of the spring col-
umn. One end of the push rod abuts the spring leaf, and
the other end of the push rod abuts the end of the side
wall of the spring column. The length of the temperature-
sensing body in the expansion direction of the springs is
greater than or equal to the length of the push rod abutting
the spring column in the expansion direction of the
springs. When the temperature-sensing body is trig-
gered, a compression force of the springs is released,
such that the other end of the push rod is separated from
the spring column. Then the spring leaf is separated from
the contact point under the action of its elastic force to
cut off the circuit. The structure is used to overcome the
problem of poor electrode contact caused by the aging
of the temperature-sensing body.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

FIG. 1 is a schematic diagram showing the structure
of a temperature fuse disclosed by an embodiment
of the present application;
FIG. 2 shows a setting manner of a push rod of the
temperature fuse disclosed by the embodiment of
the present application;
FIG. 3 shows a setting manner of a push rod of an-
othertemperature fuse disclosed by the embodiment
of the present application;
FIG. 4 is a schematic diagram showing the structure
of a temperature fuse disclosed by Embodiment | of
the present application;
FIG. 5 is an exploded view of the temperature fuse
disclosed by Embodiment | of the present applica-
tion;
FIG. 6 is an exploded view of a temperature fuse
according to Embodiment Il of the present applica-
tion;
FIG. 7 is a cross-section view of the assembled tem-
perature fuse according to Embodiment Il of the
present application;
FIG. 8 is a schematic diagram showing the partial
structure of the temperature fuse according to Em-
bodiment Il of the present application;
FIG. 9 is a front view showing a part of the temper-
ature fuse according to Embodiment Il of the present
application;
FIG. 10 is an exploded view of a temperature fuse
according to Embodiment Il of the present applica-
tion; and
FIG. 11 is a cross-section view of the assembled
temperature fuse according to Embodiment lll of the
present application.

[0017] Reference numerals:

1. spring leaf; 2. contact point; 3. temperature-sens-

ing body; 4. push rod; 5. housing; 6. guide plate; 7.
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electrode sheet;

8. mica sheet; 9. copper cap; 10. installation plate;
11. rivet;

12. spring; 13. spring column; 131. seat body; 132.
column body; 133. connecting part;

14. resistance wire; 15. insulating mica sheet.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] To explain the technical content, purpose, and
effect of the present application in detail, as follows, the
embodiments combined with the drawings are used to
illustrate the present invention.

[0019] As shown in FIG. 1, which is a schematic dia-
gram showing the structure of a temperature fuse pro-
vided by the present application, including electrode
sheets, a push rod spring, a push rod, and a spring mech-
anism. The spring of the push rod spring is sleeved on
the push rod.

[0020] As shown in FIGS. 2 and 3, which show the
design manners of the push rod in a temperature fuse
provided by the present application, respectively. FIG. 2
shows that a guide post has a protrusion to fix an electric
bridge to form the push rod, and FIG. 3 shows that a
support is welded on the guide post, and a floating spring
is placed in the support to fix the electric bridge to form
the push rod.

[0021] Referringto FIGS. 4 and 5, Embodiment | of the
present application is shown. In this embodiment, FIGS.
4 and 5 show the structural schematic diagram and the
exploded view in Embodiment | of the present applica-
tion, respectively. The temperature fuse of the utility mod-
el has two electrode sheets that are respectively riveted
on a ceramic housing. Spring leaves and contact points
are respectively spot-welded on the two electrode
sheets. The guide post 17 is welded together with the
support 16. In the support 16, the floating spring 18 press-
es on the electric bridge 19, such that a floating pressure
appears when the electric bridge 19 contacts with the
contact points 2. The guide post 17, the support 16, the
floating spring 18, and the electric bridge 19 form a whole
push rod, and the push rod spring 20 is placed at the
front end of the push rod. When the temperature fuse is
not triggered, the push rod spring 20 is in a state of com-
pression. A resistance wire is welded on a welding col-
umn of the electrode sheet. When the product is used in
a circuit with a large rated current, the resistance wire
has an arc extinguishing function to prevent the spring
leaves from producing an arc when the spring leaves
separate from the contact points. The springs are placed
in a cavity of the ceramic housing, a temperature-sensing
body is placed in a copper cap, and the upper end of the
temperature-sensing body supports the spring column.
Specifically, the lower end of each of the column bodies
of the spring column forms a large gap fit with the copper
cap such that the large gap is conducive to the melt and
discharge of the temperature-sensing body. The upper
end of the spring column supports two springs. An instal-
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lation plate is riveted with the ceramic housing to transfer
the temperature and involved with the fixation. A cover
plate is riveted together with the ceramic housing through
rivets and has a dustproof and sealing function.

[0022] AsshowninFIGS. 6-9. a temperature fuse pro-
vided by the present application includes a spring leaf
and a contact point that is oppositely arranged to each
other and further includes a spring mechanism, a tem-
perature-sensing body, and a pushrod. The spring mech-
anism includes springs and a spring column, the springs
are sleeved at one end of the spring column, and when
the temperature fuse is not triggered, the springs are in
a state of compression. The temperature-sensing body
abuts the other end of the spring column. One end of the
push rod abuts the spring leaf, and the other end of the
push rod abuts the end of a side wall of the spring column.
The length of the temperature-sensing body in the ex-
pansion direction of the springs is greater than or equal
to the length of the push rod abutting the spring column
in the expansion direction of the springs.

[0023] According to the above description, the advan-
tages of the present application are as follows:

The temperature fuse provided by the present application
changes the traditional transmission manner of direct
contact between the push rod and the temperature-sens-
ing body. After improvements, the spring mechanism is
added between the push rod and the temperature-sens-
ing body to realize an indirect transmission between the
push rod and the temperature-sensing body. Specifically,
the spring mechanism includes the springs and the spring
column, the springs are sleeved at one end of the spring
column, and when the temperature fuse is not triggered,
the springs are in a state of compression. The tempera-
ture-sensing body abuts the other end of the spring col-
umn. One end of the push rod abuts the spring leaf, and
the other end of the push rod abuts the end of the side
wall of the spring column. The length of the temperature-
sensing body in the expansion direction of the springs is
greater than or equal to the length of the push rod abutting
the spring column in the expansion direction of the
springs. When the temperature-sensing body is trig-
gered, a compression force of the springs is released,
such that the other end of the push rod is separated from
the spring column. Then the spring leaf is separated from
the contact point under the action of its elastic force to
cut off the circuit. The structure is used to overcome the
problem of poor electrode contact caused by the aging
of the temperature-sensing body.

[0024] Further,the spring columnincludes a seatbody,
two column bodies arranged at both ends of the seat
body on the same side, and a connecting part arranged
on the seat body. The connecting part and the column
bodies are arranged on the different sides of the seat
body, and the springs are sleeved on the column bodies,
respectively. The temperature-sensing body abuts the
connecting part, and the other end of the push rod abuts
a part of the seat body between the two column bodies.
[0025] According to the above description, through the
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above structure, the indirect transmission between the
temperature-sensing body and the push rod is realized.
[0026] Further, the temperature fuse includes a hous-
ing, two electrode sheets are interval and arranged at
one end of the housing, and the two electrode sheets are
accordingly electrically connected to the spring leaf and
the contact point, respectively.

[0027] Further, a guide plate is arranged in the housing
and is arranged at a position corresponding to the push
rod.

[0028] According to the above description, through the
above structure, the guide plate is fixed in the housing
by means of riveting and is arranged at the position cor-
responding to the push rod to prevent the push rod from
falling off.

[0029] Further, a copper cap is arranged in the hous-
ing, and the temperature-sensing body is arranged in the
copper cap.

[0030] According to the above description, through the
above structure, the temperature-sensing body is limited.
[0031] Further, the connecting part, the inner space of
the copper cap, and the temperature-sensing body are
cylindrical. The outer diameter of the connecting part is
equal to the outer diameter of the temperature-sensing
body, and the inner diameter of the copper cap is greater
than the outer diameter of the connecting part.

[0032] According to the above description, through the
above structure, a large gap fit is formed between the
connecting part of the spring column and the copper cap
such that the large gap is conducive to the melt and dis-
charge of the temperature-sensing body.

[0033] Further, the housing includes an installation
plate. The other end of the housing is provided with an
opening, the installation plate is fixed on the opening of
the housing through the rivets to seal the opening, and
the copper cap abuts the inner side wall of the installation
plate.

[0034] According to the above description, through the
above structure, the installation plate is riveted on the
housing through the rivets to play the role of sealing and
limiting the copper cap. In addition, the traditional tem-
perature fuse is configured with resin and other materials
for sealing. When the temperature is too high, the sealing
material could melt. Thereby, it cannot be used in high-
temperature environments. The sealing method with the
above structure has the characteristics of high-temper-
ature resistance and can realize the temperature fuse
with a high melting point.

[0035] Further, a cavity is arranged in the housing, and
an insulating mica sheet and a resistance wire are ar-
ranged in the cavity. The resistance wire is electrically
connected to awelding column arranged on the electrode
sheet, and the insulating mica sheet is arranged between
the resistance wire and the installation plate.

[0036] According to the above description, through the
above structure, when the productis used in a circuit with
a large rated current, the resistance wire has an arc ex-
tinguishing function to prevent the spring leaf from pro-
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ducing an arc when the spring leaf separates from the
contact point.

[0037] Further, the material of the housing is ceramic
or plastic.
[0038] Further, the material of the push rod is ceramic

or plastic.

[0039] According to the above description, through the
above structure, the temperature resistance capacity
reaches more than 500°C.

[0040] Referring to FIGS. 6-9, Embodiment Il of the
present application is shown as follows:

The temperature fuse provided by the present appli-
cation includes the spring leaf 1, the contact point 2,
the spring mechanism, the temperature-sensing
body 3, the push rod 4, the housing 5, the guide plate
6, the electrode sheets 7, the mica sheet 8, the cop-
per cap 9, the installation plate 10, and the rivets 11.
In this embodiment, the material of the housing is
ceramic or plastic. The material of the push rod is
ceramic or plastic.

The two opposite ends of the housing 5 are openings,
specifically the upper end opening and the lower end
opening;

The spring leaf 1, the contact point 2, the spring
mechanism, the temperature-sensing body 3, the
push rod 4, the guide plate 6, and the copper cap 9
are all arranged in the housing 5. The two electrode
sheets 7 are interval and arranged on both sides of
the upper end opening, and the mica sheet 8 is ar-
ranged on the upper end opening and located be-
tween two electrode sheets. The two electrode
sheets serve as the two electrical terminals of the
product. In this embodiment, the mica sheet is con-
figured to insert into the gap between the electrode
sheet and the housing from the side and has a dust-
proof and sealing function.

[0041] The spring leaf 1 and the contact point 2 are
oppositely arranged to each other, and the two electrode
sheets are accordingly electrically connected to the
spring leaf and the contact point, respectively.

[0042] The spring mechanism includes the springs 12
and the spring column 13. The spring column includes
the seat body 131, two column bodies 132 respectively
arranged at both ends of the seat body 131 on the same
side, and the connecting part 133 arranged on the seat
body. The connecting part 133 and the column bodies
132 are arranged on the different sides of the seat body,
and the springs 12 are sleeved on the column bodies
132, respectively. The springs 12 are sleeved at one end
of the spring column 13, and when the temperature fuse
is not triggered, the springs are in a state of compression.
The temperature-sensing body 3 abuts the other end of
the spring column 13. One end of the push rod 4 abuts
the spring leaf 1, and the other end of the push rod 4
abuts the end of the side wall of the spring column 13.
The length of the temperature-sensing body 3 in the ex-
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pansion direction of the springs matches the length of
the push rod 4 in the expansion direction of the springs.
The temperature-sensing body 3 abuts the connecting
part 133, and the other end of the push rod 4 abuts the
part of the seat body between the two column bodies.
[0043] The guide plate 6 is arranged in the housing 5
and is arranged at the position corresponding to the push
rod. The guide plate is fixed in the housing by means of
riveting and is arranged at the position corresponding to
the push rod to prevent the push rod from falling off.
[0044] The copper cap 9 is arranged in the housing 5,
and the temperature-sensing body 3 is arranged in the
copper cap 9. The connecting part 133, the inner space
of the copper cap 9, and the temperature-sensing body
3 are cylindrical. The outer diameter of the connecting
part is equal to the outer diameter of the temperature-
sensing body, and the inner diameter of the copper cap
is greater than the outer diameter of the connecting part.
The large gap fit is formed between the connecting part
of the spring column and the copper cap, and the large
gap is conducive to the melt and discharge of the tem-
perature-sensing body.

[0045] The installation plate 10 is fixed on the lower
end opening of the housing through the rivets 11 to seal
the lower opening, and the copper cap 9 abuts the inner
side wall of the installation plate 10.

[0046] Preferably, the housingis ceramic, and the tem-
perature-sensing body adopts a material with a trigger
mechanism higher than 300°C. The temperature fuse is
further applied to temperatures above 300°C.

[0047] Referring to FIGS. 6-11. Embodiment Il of the
present application is shown as follows:

The difference from Embodiment Il lies in the addition of
a resistance wire in the housing. Specifically, a cavity is
arranged in the housing, and the insulating mica sheet
15 and the resistance wire 14 are arranged in the cavity.
Theresistance wire 14 is electrically connected to a weld-
ing column arranged on the electrode sheet 7, and the
insulating mica sheet 15 is arranged between the resist-
ance wire 14 and the installation plate 10. Through the
above structure, when the productis used in a circuit with
a large rated current, the resistance wire has an arc ex-
tinguishing function to prevent the spring leaf from pro-
ducing an arc when the spring leaf separates from the
contact point.

[0048] Inconclusion, the temperature fuse provided by
the present application changes the traditional transmis-
sion manner of direct contact between the push rod and
the temperature-sensing body. After improvements, the
spring mechanism is added between the push rod and
the temperature-sensing body to realize anindirect trans-
mission between the push rod and the temperature-sens-
ing body. Specifically, the spring mechanism includes
the springs and the spring column, the springs are
sleeved at one end of the spring column, and when the
temperature fuse is not triggered, the springs are in a
state of compression. The temperature-sensing body
abuts the other end of the spring column. One end of the
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push rod abuts the spring leaf, and the other end of the
push rod abuts the end of the side wall of the spring col-
umn. The length of the temperature-sensing body in the
expansion direction of the springs is greater than or equal
to the length of the push rod abutting the spring column
in the expansion direction of the springs. When the tem-
perature-sensing body is triggered, the compression
force of the springs is released, such that the other end
of the push rod is separated from the spring column, and
then the spring leaf is separated from the contact point
under the action of its own elastic force to cut off the
circuit. The structure is used to overcome the problem of
poor electrode contact caused by aging of the tempera-
ture-sensing body and has the advantage of high-tem-
perature resistance.

[0049] The above descriptions are only embodiments
of the present application and do not limit the scope of
the patent of the present application. All equivalent trans-
formations made by means of the specification and the
drawings of the present application, or the direct or indi-
rect usage of the present application in the relevant tech-
nical fields shall fall within the scope of patent protection
of the present application.

[0050] The terms "an embodiment," "embodiments,"
or "one or more embodiments" referred to herein mean
that particular features, structures, or characteristics de-
scribed in conjunction with the embodiments are included
in at least one embodiment of the present application. In
addition, please note that the examples of the term "in
an embodiment" here do not necessarily refer to the
same embodiment.

[0051] A large number of details are explained in the
specification provided here. Whereas, it is understanda-
ble that the embodiments of the present application can
be practiced without these specific details. In some em-
bodiments, known methods, structures, and techniques
are not shown in detail to avoid obscuring the under-
standing of this specification.

[0052] Finally, it should be noted that the above em-
bodiments are only used to illustrate the technical solu-
tions of the present application, not to restrict the present
application. Although the present application is explained
in detail with reference to the embodiments mentioned
above, those having ordinary skill in the art should un-
derstand that they can still modify the technical solutions
recorded in the above-mentioned embodiments or make
equivalent replacements on partial technical features in
the present application. These modifications or replace-
ments do not deviate the nature of the corresponding
technical solutions from the ideas and scope of the tech-
nical solutions of the embodiments of the present appli-
cation.

Claims

1. A temperature fuse, comprising a push rod, a push
rod spring, a spring mechanism, and a temperature-
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sensing body; the spring mechanism comprises
springs and a spring column, the springs are sleeved
at one end of the spring column, and when the tem-
perature fuse is not triggered, the springs are in a
state of compression; the temperature-sensing body
abuts the other end of the spring column; one end
of the push rod abuts the push rod spring, and when
the temperature fuse is not triggered, the push rod
spring is in the state of compression; the other end
of the push rod abuts an end of a side wall of the
spring column; and a length of the temperature-sens-
ing body in an expansion direction of the springs is
greater than or equal to a length of the push rod
abutting the spring column in the expansion direction
of the springs.

The temperature fuse according to claim 1, wherein
the spring column comprises a seat body, two col-
umn bodies respectively arranged at both ends of
the seat body on a same side, and a connecting part
arranged on the seat body; the connecting part and
the column bodies are arranged on the different
sides of the seat body; the springs are sleeved on
the column bodies; the temperature-sensing body
abuts the connecting part; and the other end of the
push rod abuts a part of the seat body between the
two column bodies.

The temperature fuse according to claim 2, wherein
the temperature fuse further comprises a housing,
two electrode sheets are interval and arranged at
one end of the housing, and the two electrode sheets
are accordingly electrically connected to a spring leaf
and a contact point, respectively.

The temperature fuse according to claim 3, wherein
a guide plate is arranged in the housing and is ar-
ranged at a position corresponding to the push rod.

The temperature fuse according to claim 3, wherein
a copper cap is arranged in the housing, and the
temperature-sensing body is arranged in the copper
cap.

The temperature fuse according to claim 5, wherein
the connecting part, an inner space of the copper
cap, and the temperature-sensing body are cylindri-
cal; and an outer diameter of the connecting part is
equal to an outer diameter of the temperature-sens-
ing body, and an inner diameter of the copper cap
is greater than the outer diameter of the connecting
part.

The temperature fuse according to claim 5, wherein
the housing further comprises an installation plate;
the other end of the housing is provided with an open-
ing; the installation plate is fixed on the opening of
the housing through rivets to seal the opening; and
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the copper cap abuts an inner side wall of the instal-
lation plate.

The temperature fuse according to claim 7, wherein
acavity is arranged in the housing; an insulating mica
sheet and a resistance wire are arranged in the cav-
ity; the resistance wire is electrically connected to a
welding column arranged on the electrode sheet;
and the insulating mica sheet is arranged between
the resistance wire and the installation plate.

The temperature fuse according to claim 3, wherein
a material of the housing is ceramic or plastic.

The temperature fuse according to claim 1, wherein
a material of the push rod is ceramic or plastic.
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