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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to the field of low-voltage
electric apparatus, and more particularly, relates to a
thermomagnetic protection apparatus of switching appa-
ratus.

2. The Related Art

[0002] A thermomagnetic protection apparatus can
provide overload current protection and short-circuit cur-
rent protection. Protection of a switching apparatus, such
as a circuit breaker is usually controlled by a thermomag-
netic protection apparatus. The thermomagnetic protec-
tion apparatus is widely applied to small-capacity circuit
breakers. For large-capacity circuit breakers with a rated
current higher than 1000A, an electronic protection ap-
paratus is usually adopted. According to the electronic
protection apparatus, a current in the loop is induced by
a mutual inductor and monitored by a controller. A mag-
netic release is used for performing a tripping operation.
The thermomagnetic protection apparatus is rarely
adopted for high-capacity circuit breakers with a rated
current higher than 1000A.

[0003] However, considering from a perspective of
market needs and usage cost, a high cost performance
ratio will be obtained if the thermo magnetic protection
apparatus can be adopted for high-capacity circuit break-
ers with a rated current higher than 1000A, and a good
application market will be achieved. According to a tra-
ditional thermomagnetic protection apparatus, a thermal
protection component heats a dual-metal sheet by eddy
heating and a thermal deformation is generated. An op-
eration mechanism of the circuit breaker is triggered by
a force generated by the thermal deformation. A mag-
netic protection component adopts an electromagnet to
adjust a counter force of a spring and an air gap, so that
the instantaneous action multiple is adjustable. A series
of action rods are used for promoting the tripping of the
operation mechanism. The traditional thermal protection
component of the thermomagnetic protection device
adopts an eddy heating technology, which is difficult to
control. There are a large number of elements and the
cost advantage is poor. Further, the force generated by
the deformation of the dual-metal sheet is usually small.
For an operation mechanism of a large-capacity circuit
breaker, as a large tripping force is required, it is very
difficult for the dual-metal sheet to directly trigger the op-
eration mechanism to trip. The traditional magnetic pro-
tection component needs to adjust a counter force of a
spring and an air gap at a same time. There are two
changeable parameters existed in this mode, it is difficult
in design calculation and verification. Further, the counter
force of the spring is relatively large so it is inconvenient
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for a user to adjust the counter force of the spring. In
addition, the number of elements of the magnetic protec-
tion tripping component is large, and a rapid action of the
circuit breaker cannot be obtained.

[0004] EP 1 077 460 A2 discloses a thermomagnetic
protection apparatus, wherein the thermomagnetic pro-
tection apparatus is applicable to a multi-pole circuit
breaker, the thermomagnetic protection apparatus com-
prises: housing (124) comprising an upper shell (106)
and a base (104); multi-pole protection unit installed in-
side the housing, the multi-pole protection unit comprises
a plurality of thermomagnetic protection devices, each
thermomagnetic protection device corresponds to one
pole of the multi-pole circuit breaker, each thermomag-
netic protection device is assembled by a thermal pro-
tection component (152) and a magnetic protection com-
ponent (126, 180A), the multi-pole protection unit com-
prises a rod (134); wherein the thermal protection com-
ponent comprises a dual-metal sheet (152), the magnetic
protection component (126, 180A) comprises a movable
iron core (126), a static iron core (180A), wherein an air
gap is provided between the static iron core (18A) and
the movable iron core (3126); an energy-storing compo-
nent (150, 75, 162, 74) installed inside the housing,
wherein the energy-storing component (150, 75, 162, 74)
engages with the thermal protection component (152),
and, when an overload current occurs, the energy-storing
component (150, 75, 162, 74) is triggered by the thermal
protection component (152) and strikes an operation
mechanism of the multi-pole circuit breaker, wherein the
energy-storing component comprises an energy-storing
rod (75), a dual-metal adjustmentrod (150), energy-stor-
ing springs (162, 282), the dual-metal adjustment rod
(150) comprises a locking rod (the upper surfaces 232,
234, 236) and contact rods (294), wherein each contact
rod (294) engages with a working surface (154) at a top
end of the dual-metal sheet (152), in normal operation,
each contact rod (294) is spaced from the working sur-
face (154), when an overload occurs, the dual-metal
sheet (152)is deformed so that the working surface (154)
is in contact with each contact rod (294); an adjustment
component (114, 116) mounted on the housing, wherein
the adjustment component comprises a first adjustment
rod (114) and a second adjustment rod (116), wherein
the second adjustment rod (116) is provided with a sec-
ond adjustment gear (240) in the middle.

SUMMARY

[0005] The present invention provides a thermomag-
netic protection apparatus applicable to a large capacity
circuit breaker.

[0006] According to an embodiment of the present in-
vention, a thermomagnetic protection apparatus as de-
fined in claim 1 is disclosed.

[0007] Inan embodiment, the adjusting supportis pro-
vided with a plurality of spring fixing points, one end of
the torsion spring is fixed on different spring fixing points
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to obtain different fixed inner counter forces.

[0008] In an embodiment, in normal operation, the du-
al-metal adjustment rod is not in contact with the dual-
metal sheet, the dual-metal adjustment rod and the en-
ergy-storing rod are locked to each other, the energy-
storing spring stores energy. When an overload current
occurs, the dual-metal sheetis deformed and pushes the
dual-metal adjustment rod and the energy-storing rod to
unlock, the energy-storing spring releases energy and
drives the dual-metal adjustment rod to strike the oper-
ation mechanism of the circuit breaker.

[0009] An example of thermal protection component
which is applicable to a thermomagnetic protection ap-
paratus described above comprises a dual-metal sheet,
the dual-metal sheet is directly installed on a busbar, and
a working surface of the dual-metal sheet is an inclined
surface.

[0010] The dual-metal sheet may be bent to be an "L"
shape, a transverse portion of the "L" shaped dual-metal
sheet is directly installed on the busbar, a top end of a
longitudinal portion of the "L" shaped dual-metal sheet
is the working surface.

[0011] The thermal protection component may engage
with an energy-storing component, and, when an over-
load current occurs, the thermal protection component
triggers the energy-storing component and the energy-
storing component strikes an operation mechanism of
the circuit breaker.

[0012] In normal operation, the energy-storing compo-
nentmay be locked and a gap exists between the energy-
storing component and the working surface of the dual-
metal sheet; when an overload current occurs, the dual-
metal sheetis deformed and is in contact with the energy-
storing component, so that the energy-storing compo-
nent is unlocked and acts.

[0013] The energy-storing component may comprise
an energy-storing rod, a dual-metal adjustment rod and
an energy-storing spring. The dual-metal adjustment rod
may be provided with a contact rod, and, when an over-
load current occurs, the working surface of the dual-metal
sheet is in contact with the contact rod so as to push the
dual-metal adjustment rod. The contact rod may be
aligned to different positions on the working surface of
the dual-metal sheet, so that the gap between the contact
rod and the working surface is different so as to obtain
different rated overload currents.

[0014] An example of magnetic protection component
which is applicable to a thermomagnetic protection ap-
paratus described above may comprise a movable iron
core, a static iron core and a torsion spring, an air gap is
provided between the static iron core and the movable
iron core, the air gap is adjustable, the torsion spring
provides a fixed inner counter force.

[0015] The magnetic protection component may com-
prise: a static iron core bracket, a movable iron core
bracket, an adjusting support and the torsion spring. The
staticiron core bracket is used for installing the static iron
core thereon. The movable iron core bracket is used for
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installing the movable iron core thereon, the movable iron
core bracket is rotatably mounted on the static iron core
bracket by a rotation shaft. The adjusting support is ar-
ranged on the rotation shaft, the adjusting support is in
contact with the movable iron core bracket. The torsion
spring is fit on the rotation shaft, one end of the torsion
spring is fixed on the adjusting support, the torsion spring
applies the fixed inner counter force to the movable iron
core bracket through the adjusting support, the torsion
spring also keeps the air gap existing between the mov-
able iron core and the static iron core.

[0016] The adjusting support may be provided with a
plurality of spring fixing points, one end of the torsion
spring is fixed on different spring fixing points to obtain
different fixed inner counter forces.

[0017] Two adjusting supports may be provided and
the two adjusting supports are arranged close to the inner
sides of the two side walls of the static iron core bracket
respectively. Two torsion springs are provided and are
fixed by one adjusting support respectively, one end of
the torsion spring is fixed on one of the spring fixing points
of the adjusting support, the other end of the torsion
spring is a free end. A stop block is provided on the ad-
justing support, the stop block is in contact with a contact
surface on the movable iron core bracket.

[0018] The magnetic protection component may en-
gage witharod, and therodis in contact with the adjusting
support, the air gap is adjusted through the adjusting sup-
port.

[0019] The adjusting support may be provided with an
extending pin, and the rod is provided with an inclined
surface, the extending pin is in contact with different po-
sitions of the inclined surface, so that the adjusting sup-
port rotates about the rotation shaft, and drives the mov-
able iron core bracket to rotate so as to adjust the air
gap, a reset spring is fit on the rotation shaft, the reset
spring makes the extending pin press on the inclined sur-
face. When the rod moves, the extending pinis in contact
with different positions of the inclined surfaces, the air
gap is adjusted to obtain different rated transient cur-
rents.

[0020] The thermal protection component of the ther-
momagnetic protection apparatus of the present inven-
tion uses a dual-metal sheet to trigger an energy-storing
component to perform a tripping operation. It has a single
structure and a high action speed. The energy-storing
component can keep a tripping force constant. The mag-
netic protection component of the thermomagnetic pro-
tection apparatus uses a spring to provide afixed internal
counter force, so that an air gap is the only one parameter
that needs to be adjusted, a design difficulty is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and other features, natures, and ad-
vantages of the invention will be apparent by the following
description of the embodiments incorporating the draw-
ings, wherein,
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FIG. 1 illustrates a structural diagram of a ther-
momagnetic protection apparatus according to an
embodiment of the present invention.

FIG. 2 illustrates a structural diagram of a thermal
protection component of the thermomagnetic pro-
tection apparatus according to an embodiment of the
present invention.

FIG. 3Aillustrates a structural diagram of a magnetic
protection component of the thermomagnetic pro-
tection apparatus according to an embodiment of the
present invention.

FIG. 3Biillustrates the spring fixing points of the mag-
netic protection component of a thermomagnetic
protection apparatus according to one embodiment.
FIG. 3Cillustrates the spring fixing points of the mag-
netic protection component of a thermomagnetic
protection apparatus according to another embodi-
ment.

FIG. 4 illustrates a structural diagram of the thermal
protection component and the magnetic component
ofthe thermomagnetic protection apparatus after be-
ing assembled.

FIG. 5illustrates an assembly structure of a plurality
of thermomagnetic protection devices and a base of
the thermomagnetic protection apparatus according
to an embodiment of the present invention.

FIG. 6 illustrates a structural diagram of an upper
shell and a base of the thermomagnetic protection
apparatus according to an embodiment of the
present invention.

FIG. 7 illustrates a schematic diagram of adjusting
an air gap between a static iron core and a movable
iron core of the thermomagnetic protection appara-
tus according to an embodiment of the present in-
vention.

FIG. 8A, FIG. 8B and FIG. 8C illustrate structural
diagrams of an energy-storing component of the
thermomagnetic protection apparatus according to
an embodiment of the present invention.

FIG. 9A and FIG. 9B illustrate structural diagrams of
an adjustment component of the thermomagnetic
protection apparatus according to an embodiment
of the present invention.

FIG. 10A and FIG. 10B illustrate structural diagrams
of an adjustment component of a thermomagnetic
protection apparatus according to an embodiment
which is not part of the present invention.

FIG. 11A and FIG. 11B illustrate an assembly struc-
ture of an adjustment component of the thermomag-
netic protection apparatus according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0022] The presentinvention discloses a thermomag-
netic protection apparatus applicable to a multi-pole cir-
cuitbreaker, which can enable the multi-pole circuit break
to trip. FIG. 1 illustrates a structural diagram of a ther-
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momagnetic protection apparatus according to an em-
bodiment of the present invention. As shown in FIG. 1,
the thermomagnetic protection apparatus comprises: an
upper shell 101, a base 112, a multi-pole protection unit
105 comprising a plurality of thermomagnetic protection
devices 104, an energy-storing component 106 and an
adjustment component 107. The upper shell 101 and the
base 112 assemble to form a housing of the thermomag-
netic protection apparatus. The multi-pole protection unit
105, the energy-storing component 106 and the adjust-
ment component 107 are installed in the housing formed
by the upper shell 101 and the base 112. Each ther-
momagnetic protection device 104 is installed on one
pole of the circuit breaker and corresponds to one phase
of circuit. Each thermomagnetic protection device 104 is
assembled by a thermal protection component 102 and
a magnetic protection component 103. The plurality of
thermomagnetic protection devices 104 are disposed on
the base 112 to form the multi-pole protection unit 105.
The multi-pole protection unit 105 comprises a rod 501
for adjusting an air gap between a static iron core and a
movable iron core of the magnetic protection component
103. The energy-storing component is mounted on the
upper shell 101. The energy-storing component compris-
es an energy-storing rod 602, a dual-metal adjustment
rod 601, an energy-storing spring and an adjustment
screw 604. The energy-storing component 106 engages
with the thermal protection component 102. The adjust-
ment component 107 comprises a first adjustment rod
171 and a second adjustment rod 172. The first adjust-
ment rod 171 engages with the energy-storing compo-
nent 106 and the thermal protection component 102 for
adjusting a rated overload current. The second adjust-
ment rod 172 engages with the rod 501 for adjusting a
rated transient current by means of adjusting the air gap.
[0023] AsshowninFIG.2,FIG.2illustrates a structural
diagram of a thermal protection component of the ther-
momagnetic protection apparatus. The thermal protec-
tion component 102 comprises a dual-metal sheet 121.
The dual-metal sheet 121 is bent to be an "L" shape. A
bottom portion of the dual-metal sheet 121, that is, a
transverse portion of the "L" shaped dual-metal sheet is
directly installed on a busbar 123 through a screw 124.
A top portion of the dual-metal sheet 121, that is, a top
end of a longitudinal portion of the "L" shaped dual-metal
sheet forms a contact end. A contact surface 122 of the
contact end is an inclined surface. The inclined surface
122 acts as the working surface of the dual-metal sheet
121, so that an overload protection factor is adjustable.
[0024] AsshowninFIG. 3A, FIG. 3Aillustrates a struc-
tural diagram of a magnetic protection component of the
thermomagnetic protection apparatus. The magnetic
protection component 103 comprises: a static iron core
302, a movable iron core 302, a static iron core bracket
305, a movable iron core bracket 301, a rotation shaft
304, adjusting supports 306, 307, torsion springs 308,
310 and a reset spring 309. The static iron core 303 is
formed by a lamination of multi layers of magnetic con-
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ductive sheets, and is installed on the static iron core
bracket 305. The static iron core 303 and the static iron
core bracket 305 are both in a framework shape with a
through hole formed in the middle. The through hole is
used for the busbar 123 to pass through. The movable
iron core 302 is installed on the movable iron core bracket
301. The movable iron core bracket 301 is rotatably
mounted on the static iron core bracket 305 by the rota-
tion shaft 304. The movable iron core bracket 301 and
the movable iron core 302 can rotate about the rotation
shaft 304 with respect to the static iron core bracket 305
and the static iron core 303 . The adjusting supports 306,
307 are arranged close to the inner sides of the two side
walls of the static iron core bracket 305 respectively. The
adjusting supports 306, 307 are also installed on the ro-
tation shaft 304 and also rotate about the rotation shaft
304. The adjusting supports 306, 307 are provided with
a respective extending pin 306H, 307H which extends
vertically. The adjusting supports 306, 307 are provided
with a group of spring fixing points 306B, 307B. The
groups of spring fixing points 306B, 307B comprise a
plurality of spring fixing points respectively. The groups
of spring fixing points 306B, 307B are formed at a bent
position of the adjusting supports 306, 307 respectively
and are corresponding to each other. The torsion spring
308 is fit on the rotation shaft 304, and is fixed by the
adjusting support 306. One end of the torsion spring 308
is fixed on one of the spring fixing points 306B of the
adjusting support 306, the other end of the torsion spring
308 is a free end. Similarly, the torsion spring 310 is fit
on the rotation shaft 304, and is fixed by the adjusting
support 307. One end of the torsion spring 310 is fixed
on one of the spring fixing points 307B of the adjusting
support 307, the other end of the torsion spring 310 is a
free end. Stop blocks 306G, 307G are provided on the
adjusting supports 306, 307 (refer to FIG. 7). The stop
blocks 306G, 307G are in contact with a contact surface
301G on the movable iron core bracket 301 respectively,
so that the adjusting supports 306, 307 apply a force to
the movable iron core bracket 301. The movable iron
core bracket 301 obtains a fixed inner counter force
through the symmetrically arranged adjusting supports
306, 307 and the symmetrically arranged torsion springs
308, 310. Different fixed inner counter forces can be ob-
tained by adjusting different spring fixing points on the
adjusting supports 306, 307 that one end of the torsion
spring 308, 310 is fixed on. FIG. 3B and FIG. 3C illustrate
different embodiments of the spring fixing points. Accord-
ing to the embodiment of the spring fixing points shown
in FIG. 3B, two steps in an up and down arrangement
are respectively formed at bent positions of the adjusting
supports 306, 307, and one spring fixing point is arranged
on each step, which are numbered as 306B1, 306B2,
307B1 and 307B2 in the drawings respectively. Accord-
ing to the embodiment of the spring fixing points shown
in FIG. 3C, three steps in an inclined arrangement are
respectively formed at bent positions of the adjusting sup-
ports 306, 307, and one spring fixing point is arranged
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on each step, which are numbered as 306B1, 306B2,
306B3, 307B1, 307B2 and 307B3 in the drawings re-
spectively. A reset spring 309 is fit on the rotation shaft
304, the reset spring 309 is a torsion spring with frame
type long pins. The reset spring 309 is arranged between
the adjusting supports 306, 307. One frame type long pin
of the reset spring 309 is in contact with the movable iron
core bracket 301, and the other frame type long pin is
fixed on the thermal protection component 102. A rotation
air gap 311 exists between the static iron core 303 and
the movable iron core 302 in the assembled magnetic
protection component 103.

[0025] AsshowninFIG.4,FIG.4 illustrates a structural
diagram of the thermal protection component and the
magnetic component of the thermomagnetic protection
apparatus after being assembled. The thermal protection
component 102 and the magnetic protection component
103 are assembled, the busbar 123 passes through the
through holes in the middle of the static iron core 303
and the static iron core bracket 305, the dual-metal sheet
121 passes between the rotation shaft 304 and the mov-
able iron core bracket 301. One frame type long pin of
the reset spring 309 is fixed on the thermal protection
component 102. As shown in the drawings, the frame
type long pin is embedded into a gap formed by the bus-
bar 123 and the transverse portion of the dual-metal
sheet 121. The thermal protection component 102 and
the magnetic protection component 103 are assembled
to form the thermomagnetic protection device 104, which
is usedforacertain pole of the multi-phase circuit breaker
and corresponds to a certain phase of circuit.

[0026] AsshowninFIG. 5, FIG. 5illustrates an assem-
bly structure of a plurality of thermomagnetic protection
devices and a base of the thermomagnetic protection
apparatus. FIG. 5 is a view shown from a backside of
FIG. 1. A plurality of thermomagnetic protection devices
104 are installed on the base 112 through screws to form
the multi-pole protection unit 105. The multi-pole protec-
tion unit 105 engages with a multi-pole circuit breaker.
Each thermomagnetic protection device 104 corre-
sponds to one pole of the multi-pole circuit breaker and
is used for one phase of circuit. The multi-pole protection
unit 105 comprises a rod 501. The rod 501 is mounted
in a guide slot formed after assembly of the upper shell
101 and the base 112. As shown in FIG. 6, the upper
shell 101 and the base 112 assemble to form the housing.
Guide slots 101A and 101B are formed in the housing.
The rod 501 slides in the guide slots 101A and 101B.
Slope structures are formed on the rod 501 at positions
corresponding to the respective thermomagnetic protec-
tion devices 104. Each slope structure comprises two
inclined surfaces 502 and 503, which correspond to the
adjusting supports 306 and 307 of each thermomagnetic
protection device 104 respectively. The inclined surface
502 corresponds to the adjusting support 306, and the
extending pin 306H of the adjusting support 306 is in
contact with the inclined surface 502. The inclined sur-
face 503 corresponds to the adjusting support 307, and
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the extending pin 307H of the adjusting support 307 is in
contact with the inclined surface 503. The reset spring
309 generates a torque and drives the adjusting supports
306, 307 to rotate towards the rod 501. Under the action
of the reset spring 309, the extending pins 306H, 307H
of the adjusting supports 306, 307 always press on the
inclined surfaces 502, 503 and keep a certain pressure.
FIG. 7 illustrates a schematic diagram of adjusting the
air gap 311 between the static iron core and the movable
iron core. As shown in FIG. 7, the reset spring 309 makes
the extending pines 306H, 307H always press on the
inclined surfaces 502, 503. When the rod 501 moves,
contact positions of the extending pins 306H, 307H and
the inclined surfaces 502, 503 are changed. Such a
change in positions causes the extending pins 306H,
307H to drive the adjusting supports 306, 307 to rotate
about the rotation shaft 304. As one of the pins of the
torsion springs 308 and 310 is fixed on the adjusting sup-
ports 306, 307, rotation of the adjusting supports 306,
307 will drive the torsion springs 308, 310 to rotate. The
torsion springs 308, 310 drive the movable iron core
bracket 301 to rotate about the rotation shaft 304, so that
the air gap 311 between the movable iron core 302 and
the static iron core 303 is changed. Therefore, the ad-
justment of the air gap 311 can be realized by moving
the rod 501 along the guide grooves 101a and 101b.
Continue with FIG. 5, a gear member 504 is provided on
the rod 501. The rod 501 can be driven to move along
the guide grooves 101a and 101b through the gear mem-
ber 504.

[0027] FIG. 8A, FIG. 8B and FIG. 8C illustrate struc-
tural diagrams of an energy-storing component of the
thermomagnetic protection apparatus. FIG. 8Bis a cross-
sectional view of portion Ain FIG. 8A. FIG. 8C is a cross-
sectional view of the Bin FIG. 8A. FIG. 8Ais aview shown
from a backside of FIG. 1. The energy-storing component
is mounted on the upper shell 101. The energy-storing
component comprises an energy-storing rod 602, a dual-
metal adjustment rod 601, an energy-storing spring and
an adjustment screw 604. The energy-storing springs are
multiple, comprising an energy-storing spring 603 and
an energy-storing spring 610. The dual-metal adjustment
rod 601 spans the whole upper shell 101 and is engaged
with the plurality of poles of the multi-pole circuit breaker.
Contact rods 601B are provided on the dual-metal ad-
justment rod 601 at positions corresponding to the re-
spective poles of the multi-pole circuit breaker. Each con-
tact rod 601B corresponds to one thermomagnetic pro-
tection device 104, the contact rod 601B is engaged with
the dual-metal sheet 121 of the thermal protection com-
ponentinthe thermomagnetic protection device 104. The
contact rod 601B engages with the inclined surface 122
at the top end of the dual-metal sheet 121. In normal
operation, the contact rod 601B is spaced from the in-
clined surface 122. When an overload occurs, the dual-
metal sheet is deformed so that the inclined surface 122
is in contact with the contact rod 601B. The dual-metal
adjustmentrod 601 further comprises alocking rod 601A.
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The locking rod 601A enables the dual-metal adjustment
rod 601 and the energy-storing rod 602 be connected in
a form of a latch. As shown in FIG. 8C, the locking rod
601A and a locking surface 602A of the energy-storing
rod 602 form the latch. An adjustment screw 604 is used
for adjusting a latch amount of the locking rod 601A and
the locking surface 602A. When the adjustment screw
604 is rotated, a contact surface between the locking rod
601A and the locking surface 602A, that is, the latch
amount is changed. The energy-storing spring 603 is
connected to the dual-metal adjustment rod 601. When
the dual-metal sheet 121 is heated and deformed, it will
push the contact rod 601B and drive the dual-metal ad-
justment rod 601 to rotate about its rotation center 601C.
After the dual-metal adjustment rod 601 rotates, the lock-
ing rod 601A is unlocked with the locking surface 602A.
After unlocking, the energy-storing spring 603 drives the
dual-metal adjustmentrod 601, and with the engagement
of the energy-storing spring 610, the operation mecha-
nism of the circuit breaker is striken by the dual-metal
adjustment rod 601, so that the operation mechanism is
tripped and an overload protection is achieved. Accord-
ing to the energy-storing component of the present in-
vention, the dual-metal sheet 121 functions as a trigger,
and the striking action is driven by the energy-storing
springs 603 and 610, then the operation force for striking
the operation mechanism is stable.

[0028] FIG. 9A and FIG. 9B illustrate structural dia-
grams of an adjustment component of the thermomag-
netic protection apparatus. FIG. 11A and FIG. 11B illus-
trate an assembly structure of the adjustment compo-
nent. As shown in the drawings, the adjustment compo-
nent 107 is installed on the base of the circuit breaker.
The adjustment component comprises amounting brack-
et 173, a first adjustment rod 171 and a second adjust-
ment rod 172. The first adjustment rod 171 and the sec-
ond adjustment rod 172 are rotatably mounted on the
mounting bracket 173. Gaskets 705 are provided at a
joint of the first adjustment rod 171 and the mounting
bracket 173, and a joint of the second adjustment rod
172 and the mounting bracket 173. The first adjustment
rod 171 is provided with a first adjustment gear 704 in
the middle, a first protrusion 708 in the center of the bot-
tom, and a conical protrusion 701 at the bottom. A posi-
tioning rod is provided at the conical end of the conical
protrusion 701. As shown in FIG. 8A, a bracket 161 is
mounted on the upper shell 101, and the bracket 161 is
provided with a mounting hole 605 at a bent portion. The
first protrusion 708 of the first adjustment rod 171 is
mounted in the mounting hole 605 to form a rotation pair.
The positioning rod on the conical protrusion 701 of the
first adjustment rod 171 is inserted into an adjustment
groove 601F of the dual-metal adjustment rod 601. The
second adjustment rod 172 is provided with a second
adjustment gear 703 in the middle, a third adjustment
gear 702 at the bottom, and a second protrusion 707 in
the center of the bottom. As shown in FIG. 8A, a mounting
hole 606 is provided on the upper shell 101. The second
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protrusion 707 of the second adjustment rod 171 is
mounted in the mounting hole 606 to form a rotation pair.
The third adjustment gear 702 of the second adjustment
rod is meshed with the gear member 504 on the rod 501.
For the purpose of a more accurate rotation of the first
adjustment rod 171 and the second adjustment rod 172,
a stepping support is provided on the mounting bracket
173. Both ends of the stepping support are tooth-shaped
ends. The tooth-shaped end 706 is in contact with and
meshed with the first adjustment gear 704, and the tooth-
shaped end 705 is in contact with and meshed with the
second adjustment gear 705. When the first adjustment
rod 171 or the second adjustment rod 172 rotates, the
tooth-shaped ends and the adjustment gears enable the
adjustment rod to rotate in a stepping mode by one tooth
one time.

[0029] FIG. 10A and FIG. 10B illustrate structural dia-
grams of an adjustment component according to another
embodiment. According to this embodiment, the first ad-
justment rod 171 and the second adjustment rod 172
adopt a damping rotation mode. Compared with the em-
bodiment shown in FIG. 9A and FIG. 9B, the difference
of the embodiment shown in FIG. 10A and FIG. 10B is
that no stepping support is arranged. A clamping point
manner is applied so that interference fit is generated
between a cylindrical surface of the rod body of the ad-
justment rod and a through hole of the mounting bracket.
As shown in the drawings, mounting holes 174 are pro-
vided in the mounting bracket 173, and the first adjust-
ment rod 171 and the second adjustment rod 172 pass
through the mounting holes. A plurality of clamping points
710 are provided in the mounting holes 174. Inner diam-
eters of the mounting holes 714 are slightly larger than
the outer diameters of the rod bodies 720 of the first ad-
justment rod 171 and the second adjustment rod 172,
while inner diameters formed by the plurality of clamping
points 710 are slightly smaller than the outer diameters
ofthe rod bodies 720. Therefore, interference fit is formed
between the clamping point 710 and the rod body 720,
and an effect of damping rotation is achieved. It should
be noted that it is not required that the diameters of the
first adjustment rod 171 and the second adjustment rod
172 be equal, it is only required that the diameters of the
first adjustment rod 171 and the second adjustment rod
172 be matched with the size of a corresponding mount-
ing hole 174.

[0030] AsshowninFIG.11A andFIG. 11B, the adjust-
ment component 107 is respectively engaged with the
gear member 504 and the dual-metal adjustment rod
601, so as to realize adjustment of a rated overload cur-
rent and a rated transient current. The positioning rod on
the conical protrusion 701 of the first adjustment rod 171
is inserted into the adjustment groove 601F of the dual-
metal adjustment rod 601. When the first adjustment rod
171 isrotated, the positioning rod of the conical protrusion
701 is driven to move, and the positioning rod drives the
dual-metal adjustment rod 601 to transversely move
through the adjustment groove 601F. Because the work-
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ing surface of the dual-metal sheet 121 is the inclined
surface 122, after the dual-metal adjustment rod 601
moves transversely, a distance F between the contact
rod 601B and the inclined surface 122 is changed. The
scale of the rated overload current can be adjusted when
the distance F is changed. A third adjustment gear 702
of the second adjustment rod 172 is engaged with the
gear member 504 on the rod 501. When the second ad-
justmentrod 172 is rotated, it drives the rod 501 to trans-
versely move through the engagement of the gears. The
size of the air gap between the movable iron core and
the static iron core is adjusted when the rod 501 moves
transversely, and a change of the size of the air gap can
adjust the scale of the rated transient current.

[0031] The thermal protection component of the ther-
momagnetic protection apparatus of the present inven-
tion uses a dual-metal sheet to trigger an energy-storing
component to perform a tripping operation. It has a single
structure and a high action speed. The energy-storing
component can keep a tripping force constant. The mag-
netic protection component of the thermomagnetic pro-
tection apparatus uses a spring to provide afixed internal
counter force, so that an air gap is the only one parameter
needs to be adjusted, a design difficulty is reduced.
[0032] The above embodiments are provided to those
skilled in the art to realize or use the invention and may
be modified and changed variously, therefore the protec-
tion scope of the invention is not limited by the above
embodiments, rather, it should conform to the maximum
scope of the innovative features mentioned in the Claims.

Claims

1. A thermomagnetic protection apparatus applicable
to a multi-pole circuit breaker, wherein the ther-
momagnetic protection apparatus comprises:

a housing comprising an upper shell (101) and
a base (112);

a multi-pole protection unit (105) installed inside
the housing, wherein:

the multi-pole protection unit (105) compris-
es a plurality of thermomagnetic protection
devices (104), each thermomagnetic pro-
tection device (104) corresponds to one
pole of the multi-pole circuit breaker, each
thermomagnetic protection device (104) is
assembled by a thermal protection compo-
nent (102) and a magnetic protection com-
ponent (103), the multi-pole protection unit
(105) comprises a rod (501),

the thermal protection component (102)
comprises a dual-metal sheet (121), the du-
al-metal sheet(121)is bentinto an L-shape,
a transverse portion of the L-shaped dual-
metal sheet (121) is directly installed on a
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busbar (123), atop end of a longitudinal por-
tion of the L-shaped dual-metal sheet (121)
is a working surface (122), the working sur-
face (122) of the dual-metal sheet (121) is
an inclined surface, and

the magnetic protection component (103)
comprises a movable iron core (302), a stat-
ic iron core (302), a movable iron core
bracket (301) for installing the movable iron
core (302) thereon, a staticiron core bracket
(305) for installing the static iron core (302)
thereon, an adjusting support (306) ar-
ranged on a rotation shaft (304), and a tor-
sion spring (308), wherein an air gap is pro-
vided between the static iron core (302) and
the movable iron core (302), the air gap is
adjustable, the movable iron core bracket
(301) is rotatably mounted on the static iron
core bracket (305) by the rotation shaft
(304), the adjusting support (306) is in con-
tact with the movable iron core bracket
(301), the torsion spring (308) fits on the ro-
tation shaft (304), one end of the torsion
spring (308) is fixed on the adjusting support
(306), the torsion spring (308) applies a
fixed inner counter force to the movable iron
core bracket (301) through the adjusting
support (306), the torsion spring (308) also
keeps the air gap existing between the mov-
able iron core (302) and the static iron core
(302), the magnetic protection component
(103) engages with the rod (501), the rod
(501) is provided with an inclined surface
(502), the adjusting support (306) is in con-
tact with different positions of the inclined
surface (502);

an energy-storing component (106) installed in-
side the housing, wherein:

the energy-storing component (106) engages
with the thermal protection component (102),
and, when an overload current occurs, the en-
ergy-storing component (106) is triggered by the
thermal protection component (102) and strikes
an operation mechanism of the multi-pole circuit
breaker, the energy-storing component (106)
comprises an energy-storing rod (602), a dual-
metal adjustment rod (601), energy-storing
springs (603, 610) and an adjustment screw
(604), the dual-metal adjustmentrod (601) com-
prises a locking rod (601A) and contact rods
(601B), in normal operation, the locking rod
(601A) and energy-storing rod (602) form a
latch, the adjustment screw (604) adjusts a latch
amount, each contact rod (601B) engages with
the working surface (122) at a top end of the
dual-metal sheet (121), in normal operation,
each contact rod (601B) is spaced from the
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working surface (121), when an overload oc-
curs, the dual-metal sheet (122) is deformed so
that the working surface (122) is in contact with
each contact rod (601B);

an adjustmentcomponent (107) mounted on the
housing, wherein the adjustment component
(107) comprises a mounting bracket (173), afirst
adjustment rod (171) and a second adjustment
rod (172), the first adjustment rod (171) and the
second adjustment rod (172) are rotatably
mounted on the mounting bracket (173), the first
adjustment rod (171) is provided with a first ad-
justment gear (704) in the middle and a conical
protrusion (701) at the bottom, a positioning rod
is provided at the conical end of the conical pro-
trusion (701), the positioning rod is inserted into
an adjustment groove (601F) of the dual-metal
adjustment rod (601), the second adjustment
rod (172) is provided with a second adjustment
gear (703) in the middle and a third adjustment
gear (702) at the bottom, the third adjustment
gear (702) is meshed with a gear member (504)
on the rod (501), a stepping support is provided
on the mounting bracket (173), both ends of the
stepping support are tooth-shaped ends, one
tooth-shaped end is in contact with and meshed
with the first adjustment gear (704), the other
tooth-shaped end is in contact with and meshed
with the second adjustment gear (703), when
the first adjustment rod (171) or the second ad-
justment rod (172) rotates, the tooth-shaped
ends and the adjustment gears enable the first
adjustment rod (171) or the second adjustment
rod (172) to rotate in a stepping mode by one
tooth one time;

when the first adjustment rod (171) is rotated,
the positioning rod of the conical protrusion
(701) is driven to move, and the positioning rod
drives the dual-metal adjustment rod (601) to
transversely move through the adjustment
groove (601E), so that a distance between each
contact rod (601B) and the working surface
(122)is changed to adjust a scale of the overload
current, when the second adjustment rod (172)
is rotated, the rod (501) is driven to transversely
move through the engagement of the third ad-
justment gear (702) and the gear member (504),
a position of contact between the inclined sur-
face (502) of therod (501) and the adjusting sup-
port (306) changes, and a size of the air gap
between the movable iron core (302) and the
static iron core (302) is adjusted through the ad-
justing support (306).

The thermomagnetic protection apparatus accord-
ing to claim 1, wherein the adjusting support (306)
is provided with a plurality of spring fixing points
(306B), one end of the torsion spring (308) is fixed



15 EP 3 291 275 B1

on different spring fixing points (306B) to obtain dif-
ferent fixed inner counter forces.

The thermomagnetic protection apparatus accord-
ing to claim 1, wherein in normal operation, the dual-
metal adjustment rod (601) is not in contact with the
dual-metal sheet (121), the dual-metal adjustment
rod (601) and the energy-storing rod (602) are locked
to each other, the energy-storing springs (603, 610)
store energy;

when an overload current occurs, the dual-metal
sheet (121) is deformed and pushes the dual-metal
adjustment rod (601) and the energy-storing rod
(602) to unlock, the energy-storing spring (603) re-
leases energy and drives the striking action.

Patentanspriiche

1.

Thermomagnetische Schutzeinrichtung, die bei ei-
nem mehrpoligen Schutzschalteranwendbar ist, wo-
bei die thermomagnetische Schutzeinrichtung auf-
weist:

ein Gehause, das eine obere Gehauseschale
(101) und eine Basis (112) aufweist;

eine mehrpolige Schutzeinheit (105), die in dem
Gehause installiert ist, wobei:

die mehrpolige Schutzeinheit (105) eine
Vielzahl von thermomagnetischen Schutz-
vorrichtungen (104) aufweist, jede thermo-
magnetischen Schutzvorrichtung (104) ei-
nem Pol des mehrpoligen Schutzschalters
entspricht, jede  thermomagnetische
Schutzvorrichtung (104) von einer Warme-
schutzkomponente (102) und einer magne-
tischen Schutzkomponente (103) gebildet
ist, die mehrpolige Schutzeinheit (105) eine
Stange (501) aufweist,

die Warmeschutzkomponente (102) einen
Zweimetallblechteil (121) aufweist, der
Zweimetallblechteil (121) in eine L-Form
gebogenist, ein querverlaufender Abschnitt
des L-formigen Zweimetallblechteils (121)
direkt auf einer Sammelschiene (123) in-
stalliertist, ein oberes Ende eines langsver-
laufenden Abschnitts des L-férmigen Zwei-
metallblechteils (121) eine Arbeitsflache
(122) ist, die Arbeitsflache (122) des Zwei-
metallblechteils (121) eine geneigte Flache
ist, und

die magnetische Schutzkomponente (103)
einen bewegbaren Eisenkern (302), einen
statischen Eisenkern (302), einen Trager
(301) fir den bewegbaren Eisenkern zum
Installieren des bewegbaren Eisenkerns
(302)aufdiesem, einen Trager (305) firden
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statischen Eisenkern zum Installieren des
statischen Eisenkerns (302) auf diesem, ei-
ne Einstellhalterung (306), die auf einer
Drehwelle (304) angeordnet ist, und eine
Torsionsfeder (308) aufweist, wobei ein
Luftspalt zwischen dem statischen Eisen-
kern (302) und dem bewegbaren Eisenkern
(302) vorgesehen ist, der Luftspalt einstell-
barist, der Trager (301) fir den bewegbaren
Eisenkern mittels der Drehwelle (304) dreh-
bar auf dem Trager (305) fur den statischen
Eisenkern montiertist, die Einstellhalterung
(306) mit dem Trager (301) fir den beweg-
baren Eisenkern in Kontakt ist, die Torsi-
onsfeder (308) auf die Drehwelle (304) auf-
gesetzt ist, ein Ende der Torsionsfeder
(308) an der Einstellhalterung (306) befes-
tigtist, die Torsionsfeder (308) tiber die Ein-
stellhalterung (306) eine feste Innen-Ge-
genkraft auf den Trager (301) fir den be-
wegbaren Eisenkern aufbringt, die Torsi-
onsfeder (308) auch den Luftspalt aufrecht-
erhalt, der zwischen dem bewegbaren Ei-
senkern (302) und dem statischen Eisen-
kern (302) besteht, die magnetische
Schutzkomponente (103) mit der Stange
(501) zusammengreift, die Stange (501) mit
einer geneigten Flache (502) versehen ist,
die Einstellhalterung (306) mit unterschied-
lichen Positionen der geneigten Flache
(502) in Kontakt ist;

eine Energiespeicherkomponente (106), die in
dem Gehause installiert ist, wobei:

die Energiespeicherkomponente (106) mit der
Warmeschutzkomponente (102) zusammen-
greift und dann, wenn ein Uberlaststrom auftritt,
die Energiespeicherkomponente (105) von der
Warmeschutzkomponente (102) getriggert wird
und auf einen Betatigungsmechanismus des
mehrpoligen Schutzschalters auftrifft, die Ener-
giespeicherkomponente (106) eine Energie-
speicherstange (602), eine Zweimetalleinstell-
stange (601), Energiespeicherfedern (603, 610)
und eine Stellschraube (604 ) aufweist, die Zwei-
metalleinstellstange (601) eine Verriegelungs-
stange (601A) und Kontaktstdbe (601B) auf-
weist, bei Normalbetrieb der Verriegelungsstan-
ge (601A) und die Energiespeicherstange (602)
eine Sperre bilden, die Stellschaube (604) einen
Sperrbetrag einstellt, jeder Kontaktstab (601B)
mit der Arbeitsflache (122) an einem oberen En-
de des Zweimetallblechteils (121) zusammen-
greift, bei Normalbetrieb jeder Kontaktstab
(601B) von der Arbeitsflache (122) beabstandet
ist, wenn eine Uberlast auftritt, der Zweimetall-
blechteil (121) derart verformt wird, dass die Ar-
beitsflache (122) mit jedem Kontaktstab (601B)
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in Kontakt ist;

eine Einstellkomponente (107), die an dem Ge-
hause montiertist, wobei die Einstellkomponen-
te (107) einen Montagetrager (173), einen ers-
ten Einstellstab (171) und einen zweiten Ein-
stellstab (172) aufweist, wobei der erste Einstell-
stab (171) und der zweite Einstellstab (172)
drehbar an dem Montagetrager (173) montiert
sind, der erste Einstellstab (171) mit einem ers-
ten Einstellzahnrad (704) in der Mitte und einem
konischen Vorsprung (701) im unteren Teil ver-
sehen ist, ein Positionierstab am konischen En-
de des konischen Vorsprungs (701) vorgesehen
ist, der Positionierstab in eine Einstellnut (601F)
der Zweimetalleinstellstange (601) eingesetzt
ist, der zweite Einstellstab (172) mit einem zwei-
ten Einstellzahnrad (703) in der Mitte und einem
dritten Einstellzahnrad (702) im unteren Teil ver-
sehen ist, das dritte Einstellzahnrad (702) mit
einem Zahnradelement (504) an der Stange
(501) kdmmt, eine Stufenhalterung an dem
Montagetrager (173) vorgesehen ist, beide En-
den der Stufenhalterung zahnférmige Enden
sind, ein zahnférmiges Ende mitdem ersten Ein-
stellzahnrad (704) in Kontakt ist und mit diesem
kadmmt, das andere zahnférmige Ende mit dem
zweiten Einstellzahnrad (703) in Kontakt ist und
mit diesem k&mmt, wenn sich der erste Einstell-
stab (171) oder der zweite Einstellstab (172)
dreht, ermoglichen die zahnférmigen Enden und
die Einstellzahnrader, dass sich der erste Ein-
stellstab (171) oder der zweite Einstellstab (172)
stufenweise jeweils um einen Zahn dreht;
wenn der erste Einstellstab (171) gedreht wird,
wird der Positionierstab des konischen Vor-
sprungs (701) derart angetrieben, dass er sich
bewegt, und der Positionierstab treibt die Zwei-
metalleinstellstange (601) derart an, dass er
sich quer durch die Einstellnut (601E) bewegt,
so dass ein Abstand zwischen jedem Kontakt-
stab (601B) und der Arbeitsflache (122) veran-
dertwird, um eine Skala des Uberlaststroms ein-
zustellen, wenn der zweite Einstellstab (172) ge-
dreht wird, wird die Stange (501) derart ange-
trieben, dass er sich durch Zusammengriff des
dritten Einstellstabs (702) und des Zahnradele-
ments (504) quer bewegt, sich eine Kontaktpo-
sition zwischen der geneigten Flache (502) der
Stange (501) und der Einstellhalterung (306)
verandert und eine GroRe des Luftspalts zwi-
schen dem bewegbaren Eisenkern (302) und
dem statischen Eisenkern (302) durch die Ein-
stellhalterung (306) eingestellt wird.

Thermomagnetische Schutzeinrichtung nach An-
spruch 1, bei der die Einstellhalterung (306) miteiner
Vielzahl von Federbefestigungspunkten (306B) ver-
sehen ist, ein Ende der Torsionsfeder (308) an un-
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terschiedlichen Federbefestigungspunkten (306B)
befestigt ist, damit unterschiedliche feste Innen-Ge-
gendriicke erhalten werden.

Thermomagnetische Schutzeinrichtung nach An-
spruch 1, bei der bei Normalbetrieb die Zweimetall-
einstellstange (601) nicht mit dem Zweimetallblech-
teil (121) in Kontakt ist, die Zweimetalleinstellstange
(601) und die Energiespeicherstange (602) mitein-
ander verrastet sind, die Energiespeicherfedern
(603, 610) Energie speichern;

wenn ein Uberlaststrom auftritt, wird der Zweimetall-
blechteil (121) verformt und driickt zwecks Entriege-
lung gegen die Zweimetalleinstellstange (601) und
die Energiespeicherstange (602), gibt die Energie-
speicherfeder (603) Energie frei und treibt die Auf-
treffaktion an.

Revendications

Dispositif de protection thermomagnétique applica-
ble a un disjoncteur multipolaire, dans lequel I'appa-
reil de protection thermomagnétique comprend :

un logement comprenant une coque supérieure
(101) et une base (112) ;

une unité de protection multipolaire (105) instal-
Iée a l'intérieur du logement, dans laquelle :

I'unité de protection multipolaire (105) com-
prend une pluralité de dispositifs de protec-
tion thermomagnétique (104), chaque dis-
positif de protection thermomagnétique
(104) correspond a un péle du disjoncteur
multipolaire, chaque dispositif de protection
thermomagnétique (104) est assemblé gra-
ce a un composant de protection thermique
(102) et un composant de protection ma-
gnétique (103), l'unité de protection multi-
polaire (105) comprend une tige (501),

le composant de protection thermique (102)
comprend une tole bimétallique (121), la t6-
le bimétallique (121) est pliée en forme de
L, une partie transversale de la tole bimé-
tallique en forme de L (121) estdirectement
installée sur une barre omnibus (123), une
extrémité supérieure d’une partie longitudi-
nale de la téle bimétallique en forme de L
(121) estune surface de travail (122), la sur-
face de travail (122) de la tole bimétallique
(121) est une surface inclinée et

le composant de protection magnétique
(103) comprend un noyau de fer mobile
(302), un noyau de fer statique (302), un
support de noyau de fer mobile (301) pour
installer le noyau de fer mobile (302) des-
sus, un support de noyau de fer statique
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(305) pour installer le noyau de fer statique
(302) dessus, un support de réglage (306)
disposé sur un arbre rotatif (304), et un res-
sortde torsion (308), dans lequelun entrefer
est prévu entre le noyau de fer statique
(302) et le noyau de fer mobile (302), I'en-
trefer est réglable, le support de noyau de
fer mobile (301) est monté rotatif sur le sup-
port de noyau de fer statique (305) par I'ar-
bre rotatif (304), le support de réglage (306)
est en contact avec le support de noyau de
fer mobile (301), le ressort de torsion (308)
s’adapte sur I'arbre de rotation (304), une
extrémité du ressort de torsion (308) est
fixée sur le support de réglage (306), le res-
sort de torsion (308) applique une force in-
térieure fixe contre le support de noyau en
fer mobile (301) par le support de réglage
(306), le ressort de torsion (308) maintient
également I'entrefer existant entre le noyau
de fer mobile (302) et le noyau de fer stati-
que (302), le composant de protection ma-
gnétique (103) s’engage avec la tige (501),
la tige (501) est munie d’'une surface incli-
née (502), le support de réglage (306) est
en contact avec différentes positions de la
surface inclinée (502) ;

un composant accumulateur d’énergie (106)
installé a l'intérieur du logement, dans lequel :

le composantaccumulateur d’énergie (106)
s’engage avec le composant de protection
thermique (102), et, lorsqu’un courant de
surcharge se produit, le composant accu-
mulateur d’énergie (106) est déclenché par
le composantde protection thermique (102)
et percute un mécanisme de fonctionne-
ment du disjoncteur multipolaire, le compo-
sant accumulateur d’énergie (106) com-
prend une tige accumulatrice d’énergie
(602), une tige de réglage bimétallique
(601), des ressorts accumulateurs d’éner-
gie (603, 610) et une vis de réglage (604),
la tige de réglage bimétallique (601) com-
prend une tige de verrouillage (601A) etdes
tiges de contact (601B), en fonctionnement
normal, la tige de verrouillage (601A) et la
tige accumulatrice d’énergie (602) forment
un verrou, la vis de réglage (604) regle une
amplitude de verrouillage, chaque tige de
contact (601B) s’engage avec la surface de
travail (122) a une extrémité supérieure de
la tole bimétallique (121), en fonctionne-
ment normal, chaque tige de contact (601B)
est séparée de la surface de travail (121),
lorsqu’une surcharge se produit, la téle bi-
métallique (122) se déforme, de sorte que
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la surface de travail (122) est en contact
avec chaque tige de contact (601B)

un composant de réglage (107) monté sur
le logement, dans lequel le composant de
réglage (107) comprend un support de
montage (173), une premiéere tige de régla-
ge (171) et une seconde tige de réglage
(172), la premiere tige de réglage (171) et
la seconde tige de réglage (172) sont mon-
tées surle support de montage (173), lapre-
miéere tige de réglage (171) est munie d’'un
premier mécanisme de réglage (704) au
centre et d’'une protubérance conique (701)
dans le bas, une tige de positionnement est
prévue a I'extrémité conique de la protubé-
rance conique (701), la tige de positionne-
ment estinsérée dans une rainure de régla-
ge (601F) de la tige de réglage bimétallique
(601), la seconde tige de réglage (172) est
munie d'un deuxiéme engrenage de régla-
ge (703) au centre et d’'un troisieme engre-
nage de réglage (702) dans le bas, le troi-
siéme engrenage de réglage (702) est en
prise avec un élément d’engrenage (504)
sur la tige (501), un support de marche pas
a pas est prévu sur le support de montage
(173), les deux extrémités du support de
marche pas a pas sont des extrémités en
forme de dent, une extrémité en forme de
dent est en contact et en prise avec le pre-
mierengrenage deréglage (704), 'autre ex-
trémité en forme de dent est en contact et
en prise avec le deuxieme engrenage de
réglage (703), lorsque la premiere tige de
réglage (171) ou la seconde tige de réglage
(172) tourne, les extrémités en forme de
dent et les engrenages de réglage permet-
tent a la premiére tige de réglage (171) ou
a la seconde tige de réglage (172) de tour-
ner en mode pas a pas d’'une dent a la fois ;
lors de la rotation de la premiere tige de ré-
glage (171), la tige de positionnement de la
protubérance conique (701) est entrainée
en mouvement, etla tige de positionnement
entraine la tige de réglage bimétallique
(601) en mouvement transversal a travers
la rainure de réglage (601E), de sorte
qu’une distance entre chaque tige de con-
tact (601B) et la surface de travail (122) est
modifiée pour régler une échelle du courant
de surcharge, lors de la rotation de la se-
conde tige de réglage (172), la tige (501)
est entrainée en mouvement transversal
par 'engagement du troisieme engrenage
de réglage (702) et de I'élément d’engrena-
ge (504), une position de contact entre la
surface inclinée (502) de la tige (501) et le
support de réglage (306) change, et une
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taille de I'entrefer entre le noyau de fer mo-
bile (302) et le noyau de fer statique (302)
est réglée par le support de réglage (306).

Dispositif de protection thermomagnétique selon la
revendication 1, dans lequel le support de réglage
(306) est muni d’'une pluralité de points de fixation
de ressort (306B), une extrémité du ressort de tor-
sion (308) est fixée sur différents points de fixation
deressort (306B) pour obtenir différentes contre-for-
ces internes fixes.

Dispositif de protection thermomagnétique selon la
revendication 1, dans lequel en fonctionnement nor-
mal, la tige de réglage bimétallique (601) n’est pas
en contact avec la téle bimétallique (121), la tige de
réglage bimétallique (601) et la tige (602) accumu-
latrice d’énergie sont fixées I'une a I'autre, les res-
sorts (603, 610) accumulateurs d’énergie accumu-
lent I'énergie ;

lorsqu’un courant de surcharge se produit, la téle
bimétallique (121) est déformée et pousse la tige de
réglage bimétallique (601) et la tige accumulatrice
d’énergie (602) a se déverrouiller, le ressort accu-
mulateur d’énergie (603) libére I'énergie et actionne
la percussion.
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