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Description
Technical Field

[0001] The present invention pertains to the field of
breakage switches with arc extinguishing or arc preven-
tion means. The present invention also pertains to the
field of circuit breaker terminals.

Introduction

[0002] The presentinvention relates to a circuit break-
er, more specifically to a circuit breaker having, by con-
vention, a front side (related to a thermomagnetic set)
and a rear side (opposite to the first and normally related
to a gas extinguishing and outlet chamber) comprising at
least one fixed terminal comprising upper and rear tabs, a
molded cover comprising fixing rods and a molded base
comprising housings, in which this set of elements simul-
taneously prevents both rotation and translation of the
terminal, giving it sufficient mechanical and positional
resistance to withstand the screwing torque and the pull-
out force of conductors (wires or bars or the like) con-
nected to it.

Background of the Invention

[0003] Asis common knowledge for a person skilled in
the art, molded case circuit breakers can have their
working based on thermal, magnetic, thermomagnetic
or even electronic principles, through the movement of
electrical contacts, and can be used, above all, to protect
electrical circuits subject to short-circuits and/or electrical
overloads generated by electrical current levels that ex-
ceed a nominal limit previously established by connec-
tion of input and output terminals, connected to the
electrical supply circuit to be protected.

[0004] Thus, it can be seen that circuit breakers fun-
damentally work similarly to electrical switches, i.e., they
work to change the electrical conduction state of an
electrical circuit between the "on" and "off" states. In
addition to actuating automatically, conventional circuit
breakers also comprise an operating handle that can be
operated by a user. In this type of molded case construc-
tion, it is typical for the current carrying capacity to sup-
port relatively high values, for example, between 30A to
1600A or more.

[0005] This type of electrical device requires a manual
installation step by a user to enable the use of circuit
breakers in their electrical circuit. Therefore, a solution
that can optimize and facilitate the assembly of these
circuit breakers would be able to optimize both the time
and costs involved in installing circuit breakers, in addi-
tion to preventing accidents and damages involved in this
type of operation by users.
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Prior art

[0006] Solutions known in the prior art for circuit break-
ers of the type discussed here can be verified in prior art
documents such as the European document EP
2863410, entitled "Trip device for circuit breaker", which
presents a trip device for a circuit breaker that includes a
first terminal connected to a power supply side, a second
terminal connected to a load side and a bimetal having
one side connected to the first terminal and the other side
connected with said second terminal, so that a current
can flow through it, wherein said bimetal comes into
surface contact with at least one of said first terminal
and the second terminal, with an arc-resistant element
interposed between them.

[0007] Despite presenting a circuit breaker comprising
a trip device with two terminals and a bimetal between
them, EP 2863410 did not present any type of surface tab
for clamping these terminals, or even an internal config-
uration on its cover that presses these terminals in such a
way as to simultaneously prevent both their rotation and
their translation without the use of screws or pressing or
other fixing elements. Therefore, this configuration
makes the terminal more difficult to stabilize, in addition
to increasing resistance to torque and reducing the max-
imum pullout force of the set, for example, when fixing
wires or bars to the terminals and when they are already
connected and subject to various forces.

[0008] Othersolutions suchasdocumentUS 6448876,
entitled "Load terminal with conductive tang for use in a
circuit breaker", refer, for example, to aload conductor for
use with a circuit breaker that includes a load terminal,
and a conductive tang engaged to each other. The load
terminal is manufactured of a first material having a first
electrical conductivity and the tang is manufactured of a
second material having a second electrical conductivity.
The first electrical conductivity of the first material is such
that the load terminal remains at a high temperature
during the circuit breaker operation to prevent interfer-
ence with the function of a bimetallic strap assembled on
the load terminal. The tang extends through a bend
formed at the load terminal to prevent the bend from
heating up during circuit breaker operation.

[0009] Similar to other known solutions, document US
6448876, despite presenting a circuit breaker terminal
with arms that slide through an opening in the inner wall of
the circuit breaker base, does not presenta molded cover
with a lower rod that presses these arms, or even a
system that incorporates a bimetal in the terminals.
Therefore, this configuration does not guarantee the
stability of the terminal, in addition to reducing the max-
imum pullout force of the set, when the conductive wires
are connected. Furthermore, this configuration is not
capable of preventing unwanted rotation and translation
of its internal terminals without the use of screws or
pressing, or other clamping elements.

[0010] Thus, the state of the art does not provide
robust, simple, and low-cost solutions for a linking term-
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inal clamping system that is capable of being firmly fixed
to a circuit breaker without the use of screws or pressing
and prevents both rotation and involuntary translation of
this terminal without the use of screws or other clamping
elements.

[0011] There is therefore space for a circuit breaker
that:

a) prevent involuntary rotation of its internal terminal
in a simple manner, with low implementation costs
and low material consumption;

b) do not use screws, reinforcement washers, rivets,
and equivalent clamping elements dedicated or ex-
clusive to clamping said terminal inside the molded
base; and

c) allow rotational and translational jamming of the
terminal through at least one pair of upper tabs and
rear tabs of said terminal.

Objects of the invention

[0012] One of the objectives of the invention is to
provide a circuit breaker, according to the characteristics
of claim 1 of the attached set of claims.

[0013] Anotherobjective of the inventionis to provide a
circuit breaker according to the characteristics of claim 2
of the attached set of claims.

[0014] Another objective of the invention is to achieve
high resistance to the pullout of terminals from their seats
when connected to wires.

[0015] Another objective of the present invention is to
promote stability in the fixing of wires to the fixed term-
inals of circuit breakers.

[0016] Another objective of the present invention is to
reduce the deformation of the walls adjacent to the fixed
terminals during a pullout test, based on the IEC 60947-1
Standard.

[0017] Additional characteristics and details thereof
are presented in the dependent claims.

Brief description of the drawings

[0018] For a better understanding and visualization of
the object, the present invention will now be described
with reference to the accompanying drawings, represent-
ing the obtained technical effect through an example
embodiment without limiting the scope of the present
invention, wherein it schematically presents:

Figura 1: perspective view of a circuit breaker com-
prising a stabilization system of at least
one terminal, according to the present in-
vention;

perspective view of said circuit breaker of
Figure 1 shown open and without its
molded cover, according to the present in-
vention;

cross-sectional side view of said circuit

Figura 2:

Figura 3:
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breaker of Figure 1, according to the pre-
sent invention;

exploded view of the upper perspective
assembly of said circuit breaker in Figure
1, highlighting its terminal stabilization
system, according to the present inven-
tion;

upper perspective view of said circuit
breaker in Figure 1, highlighting its term-
inal stabilization system in the final posi-
tion, according to the present invention;
enlarged perspective view of said circuit
breaker in Figure 1, highlighting a final as-
sembly position of said conductor term-
inal, according to the present invention;
upper perspective view of a fixed terminal
according to the present invention;

lower perspective view of said fixed term-
inal of Figure 7, according to the present
invention;

rear perspective view of an assembled
thermomagnetic set including a fixed
terminal according to the present
invention; front perspective view of said
terminal set, including a fixed terminal, ac-
cording to the present invention;

upper perspective view of a molded base,
according to the present invention;

rear exploded perspective view of the cir-
cuit breaker of Figure 1 shown open;
presents a rear perspective view of the
circuit breaker in Figure 1 shown closed,
without the cover;

upper front perspective view of said fixed
terminal, showing a central hole, accord-
ing to the present invention;

lower front perspective view of said fixed
terminal, showing a central hole, accord-
ing to the present invention;

partial upper front perspective view of the
molded base, according to the present in-
vention; and

partial upper view of the rear side of the
molded base, according to the present in-
vention.

Figura 4:

Figura 5:

Figura 6:

Figura 7:

Figura 8:

Figura 9:

Figura 10:

Figura 11:
Figura 12:

Figura 13:

Figura 14:

Figura 15:

Figura 16:

Figura 17:

Detailed description of the drawings

[0019] Figure 1 shows, from an upper front perspec-
tive, a view of a circuit breaker (100), comprising a
molded base (200), an operating mechanism (300), at
least one fixed terminal (800), a molded cover (400),
casing fixing means (403), and a cap (500).

[0020] Figure 2 presents a front perspective view of the
circuit breaker (100) of Figure 1 shown open, without its
molded cover (400) or said cap (500), showing inside it at
least one housing (220) of a thermomagnetic set (600)
including atleast one fixed terminal (800), at leastone arc
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extinguishing chamber (230), an operating mechanism
(300), a transverse trip bar (635), a handle (388), mova-
ble contacts (631), and conductor fasteners (601), said
housing (220) of thermomagnetic set (600) being prefer-
entially three, equally spaced from each other, where
said handle (388) of said circuit breaker (100) is capable
of a translational movement relative to the molded cover
(400), so as to change the electrical conduction state of
an electrical circuit between the "ON" and "OFF" states,
or present another operating state, such as "tripped", for
example.

[0021] Figure 3 shows a longitudinal cross-sectional
side view of the circuit breaker (100) in Figure 1, showing
part of the main internal components of said circuit break-
er (100). More precisely, Figure 3 shows the molded base
(200), the molded cover (400), the cap (500), a magnetic
actuator(221), a thermomagnetic set (600) including a
core of ferromagnetic material (602), at least one con-
ductor fixer (601), a fixed contact (630) comprising an
electrical connection terminal (632), a contact system
(634) comprising at least one movable contact (631),
movable contact arm (636) and a spring (633), a trans-
verse trip bar (635), and electric arc extinguishing plates
(650). Figure 3 shows said circuit breaker presented in its
"OFF" state, i.e., with the said fixed and movable contacts
(630, 631) spaced apart from each other. Furthermore,
said Figure 3 shows said thermomagnetic set (600) and
its ferromagnetic core (602) assembled inside said circuit
breaker (100) and connected with its respective conduc-
tor fixer (601).

[0022] Figure 4 presents a front exploded perspective
view of the circuit breaker (100) of Figure 1 shown open,
said molded base (200) comprising holes (210), said
molded cover (400) and a plurality of holes (410, 411,
412), highlighting a stabilization system of at least one
fixed terminal (800) formed between said molded base
(200) and said molded cover (400), comprising in said
molded base (200) at least one terminal housing (201), a
tab housing (202), said molded cover (400) comprising at
least a pair of lower rods (402) and a fixed terminal (800)
(shown in detail in Figures 7 and 8), comprising a central
hole (801), and at least one upper tab (802). The X, Y, Z
(linear) degrees of freedom axes are also presented, in
addition to the rotation axes (RX, RY, RZ).

[0023] Figure 5 shows a front perspective view of said
circuit breaker (100) of Figure 1 shown closed, without
the cap (500), showing the molded cover (400) as-
sembled on the molded base (200). Figure 5 also shows
the holes (410, 412) of said molded cover (400), fixed
terminals (800) and their respective central holes (801)
positioned on the surface of said terminal housing (201)
(seenin Figure 4) of said molded base (200) and pressed
on its lateral parts by a pair of lower rods (402) and on the
rear part by the wall (401) of said molded cover (400).
[0024] Figure 6 presents an enlarged partial perspec-
tive view of said circuit breaker (100) of said Figure 1
closed, showing said molded cover (400) assembled on
said molded base (200) and a conductor fixer (601)
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clamped to the fixed terminal (800). In Figure 6 it is also
possible to observe that said molded base (200) addi-
tionally comprises locking chamfers (205), which can fit
into the opposing surface (806) of said fixed terminal
(800), in addition to retaining side walls (206).

[0025] Figure 7 presents an upper front perspective
view of said fixed terminal (800), showing the central hole
(801), the upper tabs (802) of a surface (808), in addition
to a first rear tab (803), a second rear tab (804) and a
lower hole (805) comprised in said second rear tab (804).
Preferentially one face (807) of said second rear tab (804)
is preferentially directed positioned perpendicular to said
upper face (808) of said fixed terminal (800). It can be
observed that said second rear tab (804) additionally
comprises a rough region around said lower hole (805).
[0026] Figure 8 presents alower front perspective view
ofthe fixed terminal (800) of Figure 7, showing the central
hole (801), the upper tabs (802), said first tab (803)
comprising a width (L1), said second rear tab (804)
comprising a width (L2) and the lower hole (805) spaced
from the lower part of said second rear tab (804) by a
distance (d3), said first tab (803) and said second rear tab
(804) being spaced from each other by a distance (d2). A
first setback distance (d1) is also presented, wherein its
smaller faces (sides) are also preferentially parallel and
spaced, having a second distance (d2) between them.
[0027] Figure 9 shows a front perspective view of said
assembled thermomagnetic set (600), comprising a bi-
metal element (700) comprising a thermal adjustable
actuator (721), heating resistance (710), two clamping
means (740) preferentially rivets, connecting means,
particularly a braided support (750), a tab support
(730) comprising holes (731) and receiving the tabs
(222) (seen in Figure 10) and a magnetic core (732),
preferentially fixed in a deformation region (733) and a
magnetic actuator (221) of an armature (223), in addition
to said fixed terminal (800) comprising a central hole
(801), the upper tabs (802) of the surface (808), the first
tab (803), and the second rear tab (804).

[0028] Figure 10 shows a rear perspective view of the
assembled thermomagnetic set (600), which comprises
the bimetal element (700) comprising a thermal adjus-
table actuator (721), two support ends (701), braided
support (750), heating resistor (710), a magnetic core
(732), a tab support (730) of said magnetic core (732),
said tab support (730) comprising holes (731) in each of
its tabs for receiving bearing tabs (222) of an driver (221)
of armature (223), atleast two clamping means (740) and
the fixed terminal (800) comprising the second visible
rear tab (804) and said central hole (801), in addition to
upper tabs (802) of the surface (808).

[0029] Figure 11 presents a partial upper front per-
spective view of the molded base (200), showing at least
two holes (210), atleasttwo holes (212), spaces provided
as terminal housings (201), the tab housings (202), at
least two tab housings (203) of the first tab (803) and at
least two housings of the second rear tab (204).

[0030] Figure 12 presents arear exploded perspective
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view of the circuit breaker (100) of Figure 1 open, showing
said molded base (200) comprising holes (210), said
molded cover (400) and a plurality of holes (410, 411,
412), highlighting a stabilization system of at least one
fixed terminal (632) formed between said molded base
(200) and said molded cover (400), comprising in said
molded base (200) at least one terminal housing (244), a
tab housing (245), said molded cover (400) comprising at
least one pair of lower rods (422), and a fixed terminal
(632) (shown in detail in Figure 14 and 15), comprising a
central hole (637) and at least one pair of upper tabs
(638).

[0031] Figure 13 shows arear perspective view of said
circuit breaker (100) of Figure 1 shown closed, without
the cap (500), showing the molded cover (400) as-
sembled on the molded base (200). Figure 13 also shows
the holes (410, 412) of said molded cover (400), at least
one fixed terminal (632) comprising central holes (637)
for screwing of said conductor fixer (601) (also seen in
Figure 3), said atleast one fixed terminal (632) positioned
on the surface of said housing (244) (seenin Figure 12) of
said molded base (200), and pressed on its tabs (638)
(also seen in Figure 13 and 14) by a pair of lower rods
(422) and at the rear part by the wall (423) comprising at
least one gas outlet hole (424) preferentially of said
molded cover (400) or alternatively by another closing
element, such as for example of an extinguishing cham-
ber casing (not shown).

[0032] Figure 14 presents an upper front perspective
view of said fixed terminal (632), showing the central hole
(637), the upper tabs (638) of an upper surface (639), in
addition to a first rear tab (640) and a second rear tab
(641) (best seen in Figure 15). Preferentially one face
(642) of said first rear tab (640) and one said face (643) of
said second rear tab (641) are preferentially constructed
with an orientation perpendicular to said upper face (639)
of said fixed terminal (632). Figure 14 also shows that
said fixed terminal (632) has a second conductive end
portion (644) connected to a support folded portion (645)
for the fixed contact (630) of said fixed terminal (632).
[0033] Figure 15 shows a lower front perspective view
of said fixed terminal (632), showing the central hole
(637) comprising a conformation (646), the upper tabs
(638), in addition to afirstrear tab (640) and a second rear
tab (641), predominantly parallel and spaced apart from
each other, which are connected to the upper surface
(639) through a wall (647), predominantly positioned
perpendicular to said upper surface (639). Figure 15 also
shows the second conductive end portion (644) con-
nected to a support folded portion (645) for the fixed
contact (630) seen in Figure 14. Said first rear tab
(640) and a second rear tab (641) comprise a length
C3 and a width L3.

[0034] Figure 16 presents a partial upper front per-
spective view of the molded base (200), showing a hole
(210), at least two holes (212), spaces provided as term-
inal housings (244), the tab housings (245), at least one
housing (246) of the first rear tab (640) and at least one
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housing (247) of the second rear tab (641) (best seen in
Figure 17).

[0035] Figure 17 shows a partial upper view of the rear
side of the molded base (200), showing a hole (210), at
least two holes (212), a fixed terminal (632), the tab
housings (245) that receive the upper tabs (638) fitted,
atleast one housing (246) of the first rear tab (640) and at
least one housing (247) of the second rear tab (641),
which are spaced apart from each other, preferentially
parallel.

Detailed description of the invention

[0036] A molded case circuit breaker (100) in a low
voltage, in accordance with the invention comprises a
molded base (200), at least one operating mechanism
(300), a molded cover (400), a plurality of fixed terminals
(800, 632) and optionally at least one cap (500) disposed
over said molded cover (400).

[0037] The molded base (200) comprises, in a pre-
ferred embodiment, a plurality of holes (210), a plurality
of holes (212), a plurality of housings (220) of thermo-
magnetic set (600), at least one arc extinguishing cham-
ber (230), a plurality of terminal housings (201), a plurality
of tab housings (202), a plurality of tab housings (203) for
accommodating a first tab (803) and a plurality of tab
housings (204) for accommodating a second rear tab
(804) of said fixed terminal (800), located in the front
portion of the circuit breaker (100). The molded base
(200) further comprises, in an optional embodiment,
spaces provided as terminal housings (244), tab hous-
ings (245), at least one housing (246) of the first rear tab
(640) and at least one housing (247) of the second rear
tab (641), located in the rear portion of the circuit breaker
(100).

[0038] The through holes (412) are suitable for receiv-
ing one or more types of casing fixing means (403), such
as screws, rivets, among others, which pass through both
said molded cover (400) and the holes (212) of said
molded base (200) for fixing of said circuit breaker
(100), for example, to a panel or DIN rail. The holes
(410) are through holes that receive one or more types
of clamping means, such as screws (403), rivets, among
others, that pass through the molded cover (400) and are
fixed in the holes (210) of the molded base (200), so as to
keep both elements joined together, when the circuit
breaker (100) is closed.

[0039] The housings (220) of thermomagnetic set
(600) are chambers disposed within the molded base
(200)in a current interruption path pole region seen in the
"XY" Plane (Figure 3) of the circuit breaker (100), pre-
ferentially having 3 poles, each receiving a thermomag-
netic set (600) preferentially comprising a trip magnetic
actuator (221) and a trip thermal adjustable actuator
(721).

[0040] The magnetic drivers (221) of a mobile core or
the thermal trip adjustable actuators (721) have the func-
tion of regulating the actuating course of the thermomag-
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netic set (600) positioned on the front side of the circuit
breaker (100), to actuate the transversal trip bar (635) in
the operating mechanism (300) and disengage said cir-
cuit breaker (100).

[0041] The arc extinguishing chambers (230) are
chambers arranged inside the rear side of the molded
base (200), in an inlet region and separate from the
region of the housings (220) of the thermomagnetic set
(600). Said arc extinguishing chambers (230) receive a
fixed contact (630) and a movable contact (631) from a
contact system (634).

[0042] The terminal housing (201) is a housing posi-
tioned on the front side of the circuit breaker (100), with a
shape and dimensions corresponding to the fixed term-
inal (800), so as to allow said terminal housing (201) to
receive and house said fixed terminal (800). Likewise, the
terminal housing (244)is a housing positioned on the rear
side of the circuit breaker (100), with a shape and dimen-
sions corresponding to the fixed terminal (632), so as to
allow said terminal housing (244) to receive and house
said fixed terminal (632).

[0043] The tab housings (202, 245) are vertical cavits
open at their upper end and arranged in the terminal
housings (201, 244) of the molded base (200), having
a depth corresponding to at least the thickness of the
upper tab (802, 638) of the surface (808, 639), wherein
said tab housings (202, 245) serve as rails that allow the
fixed terminals (800, 632) to move vertically there-
through, while preventing unwanted rotation of the fixed
terminal (800, 632) when applying the screwing torque of
a said conductor fixer (601) to said fixed terminal (800,
632) for conductors (wires or bars, not shown) of an
electrical circuit that will receive the circuit breaker
(100). Furthermore, the tab housings (202, 245) are
preferentially arranged in pairs and on opposite faces
of each of the terminal housings (201, 244).

[0044] The housings of the first tab (203, 246) are
vertical cavities open at their upper part located inside
the molded base (200), which receive and house a first
rear tab (803, 640) of the fixed terminal (800, 632).
Preferentially, there is at least one first tab housing
(203, 246) for each fixed terminal (800, 632).

[0045] Each housing of the first tab (203, 246) must
correspond in dimensions, shape, quantity, and position-
ing with each of the first rear tabs (803, 640) of the fixed
terminal (800, 632).

[0046] The housings of the second rear tab (204, 247)
are vertical cavities open at their upper partlocated inside
the molded base (200), which receive and house a sec-
ond rear tab (804, 641) of the fixed terminal (800, 632).
Preferentially, there is at least one second rear tab hous-
ing (204, 247) for each fixed terminal (800, 632).
[0047] Each housing of the second rear tab (204, 247)
must correspond in dimensions, shape, quantity, and
positioning with each of the second tabs (804, 641) of
the fixed terminal (800, 632).

[0048] The operating mechanism (300) is a unipolar,
bipolar, tripolar, tetrapolar electrical trigger mechanism,
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among others, comprising known and usual elements of
the prior art, such as: a plurality of side plates arranged on
opposite sides. A handle mechanism (388) located in the
upper region and responsible for the internal manual
movement of the components of said operating mechan-
ism (300); having a plurality of positioning engagements;
atleast one contact spring; at least one positioning shaft;
atleast one positioning hole; at least one return spring; at
least one return shaft; and at least one return hole that
accommodates said return shaft and said return spring,
known to the person skilled in the art. Furthermore, said
operating mechanism (300) additionally comprises at
least one spring (633), a contact system (634) and at
least one handle (388), which interact with each other to
operate the opening and closing movement operations of
the fixed and movable contacts (630, 631).

[0049] The handle (388) is a switch capable of manu-
ally switching the handle mechanism of the circuit break-
er (100) freely between the closed, open or turned on
position upon an external driving force performed by a
user after a trip due to a fault. Preferentially, if there is only
one handle (388), this is commonly centered in relation to
the molded cover (400) and/or in relation to the cap (500)
of the circuit breaker (100). If there are two or more
handles (388), they are preferentially arranged side by
side in a central position in relation to the molded cover
(400) and/or in relation to the cap (500) of the circuit
breaker (100) and can also be connected to each other.
[0050] The molded cover (400) has dimensions corre-
sponding to the molded base (200), so as to be able to
generate a corresponding fit to each other, sealing and
protecting the interior of the circuit breaker (100), wherein
said molded cover (400) comprises at least one through
hole (410) that receives one or more types of fixing
means (403), at least one through hole (411) for the
handle (388), at least one through hole (412), and at
least one pair of lower rods (402).

[0051] The lower rods (402) are vertical protrusions of
the molded cover (400) that preferentially protrude per-
pendicularly from a lower surface of said molded cover
(400) for insertion into the tab housings (242). Further-
more, when positioning said molded cover (400) on the
molded base (200), each of the lower rods (402) slides
housed in the corresponding tab housing (202, 245),
being able to slide preferentially free throughout the
entire path of said corresponding lower rods (402), at
the same time as in their final position, they reinforce the
assembly by providing a rotational jamming of said
molded cover (400) in relation to said molded base
(200) and at the same time to the fixed terminal (800,
638), blocking the upper tabs (802, 638).

[0052] Preferentially, the lower rods (402) have a poly-
gonal shape and a length equal to the height of the tab
housings (202, 245) minus the thickness of said fixed
terminals (800, 632), so that each of said lower rods (402)
remains within its corresponding tab housing (202, 245),
contacting and holding pressed its said corresponding
upper tab (802, 638). It should be noted that each lower
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rods (402) corresponds in quantity, shape, dimensions
and positioning to its corresponding tab housing (202,
245).

[0053] Optionally, it is possible for the circuit breaker
(100) not to comprise the cap (500), so that the closing of
the circuit breaker (100) results solely from the clamping
of the molded cover (400) to the molded base (200).
[0054] The circuit breaker (100) further comprises at
least one thermomagnetic set (600), at least one fixed
contact (630), atleast one movable contact (631), atleast
one electrical connection terminal (632), at least one
spring (633), at least one contact system (634), at least
one transverse trip bar (635), at least one conductor fixer
(601) and a plurality of electric arc extinguishing plates
(650).

[0055] Each thermomagnetic set (600) comprises at
least one bimetal element (700), a heating resistor (710),
at least one tab support (730), a fixed terminal (800), a
thermal adjustable actuator (721), a magnetic actuator
(221) and clamping means (740).

[0056] Said movable contacts (631) are moved via the
contact system (634) to close or open said movable
contact (631) relative to the fixed contacts (630). Further-
more, in a preferred embodiment, the arc extinguishing
chambers (230) comprise electric arc extinguishing
plates (650), which together aim to prevent damage to
equipment caused by the electric arc that forms when the
electrical circuit is abruptly interrupted during a fault
event, particularly when the currents are high, as occurs
in a short circuit, and the operating mechanism (300) of
the circuit breaker (100) is actuated through the thermo-
magnetic set (600) that acts on the transverse trip bar
(635) in communication with said operating mechanism
(300) to open said movable contacts (630, 631), turning
off said circuit breaker (100) and protecting the electrical
circuit connected thereto.

[0057] The contacts (630, 631) are internal switching
elements that aim to (i) allow the passage of electrical
energy when they are in contact with each other; or (ii)
interrupt the passage of electrical energy when they are
not in contact with each other.

[0058] Inboth cases, each fixed contact (630) remains
fixed with the terminal (632) and receives a movable or
permanent conductor fixer (601), which fixes one of the
conductors of an electrical circuit to the circuit breaker
(100).

[0059] Furthermore, when a fault occurs, notably an
overload or a short circuit, the contacts (630, 631) are
designed to open from the thermal interaction of the
bimetal (700) which, through an excessive electric cur-
rent for the system, bends due to a differential in thermal
expansion between two different materials, and pushes
said bimetal element (700) through the thermal adjusta-
ble actuator (721) or even through a magnetic actuator
(221), in a shift resulting from a large instantaneous
electric current circulating through a magnetic core
(732), also connected to a heating resistance (710)
and to said bimetal (700), which attracts an armature
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(223) connected to said magnetic actuator (221), pushing
a transverse trip bar (635), which acts on the operating
mechanism (300) and disengages the circuit breaker
(100), as a consequence, separating said contacts
(630, 631) and interrupting the electric circuit.

[0060] The circuit breaker (100) protects an electrical
circuit, by at least one electric current interruption path,
comprised of a front side, through a fixed terminal (800)
receiving a conductor fixer (601), said fixed terminal (800)
comprised in a thermomagnetic set (600) which can be
electrically connected preferentially to a cable (not
shown) or other optional connecting means, a contact
system (634) comprising at least one movable contact
(631) and a spring (633), a fixed contact (630) comprised
in an electrical connection terminal (632) connecting the
opposite side behind said circuit breaker (100), the power
supply and/or load being made from either connection
side, said circuit breaker (100) being positioned between
them to protect said electrical circuit.

[0061] The spring (633) is located internally in the
contact system (634) and has the function of keeping
the operating mechanism (300) in a "closed" or armed
position, defined by driving the handle (388), until a fault
trip occurs, from the thermomagnetic set (600) and said
spring (633) is released. Otherwise, from an "open" or
disarmed position, said spring (633) will be tensioned
when said handle (388) is shifted to the "on" position
engaging the operating mechanism (not shown) again to
the "closed" or armed position of the circuit breaker (100),
prepared to protect the electrical circuit in a new fault
event.

[0062] The conductor fixer (601) is preferentially a
movable fixing means such as a screw, arranged at
the ends of the circuit breaker (100), which aims to
individually fix conductors of the electrical network to
said circuit breaker (100).

[0063] The electric arc extinguishing plates (650) are
known from the prior art, being arranged individually
stacked and spaced apart from each other, in each of
the arc extinguishing chambers (230). More precisely,
each of the electric arc extinguishing chambers (230) is
individually located around each of said contacts (630,
631), so as to attract and prevent the propagation of
electric sparks formed during the transition of the circuit
breaker (100) from an "open position" to a "closed posi-
tion", or vice versa.

[0064] The bimetal element (700) preferentially com-
prises a plurality of support ends (701) and a thermal
adjustable actuator (721). Furthermore, the bimetal ele-
ment (700) allows the passage of an electric current that
comes through the fixed terminal (800) and passes
through the bimetal (700), subsequently being con-
ducted preferentially by a cable (not shown) or another
conductor to the mobile contact arm (636) of the contact
system (634) of the circuit breaker (100).

[0065] The ends of the bimetal (701) are preferentially
arranged in pairs and in a bifurcated configuration, com-
prising at least one clamping through hole (not shown) at
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their ends, to receive the clamping means (740).
[0066] The heating resistance (710) preferentially
comprises a bifurcated shape and holes at the ends
(not shown) for its fixing to the bimetal (700) and actuates
at least one corresponding magnetic actuator (221)
through the armature (223) which is sensitized by a
current induced by a circulating current both in said
bimetal (700) and in the heating resistance (710) con-
nected to each other, of the thermomagnetic set (600), to
actuate the operating mechanism (300) of the circuit
breaker (100).

[0067] Preferentially, one of the through holes (not
shown) for clamping the ends (701) of said bimetal
(700) and the heating resistance (710) is used to clamp
them to the fixed terminal (800), while the other is used to
clamp a cable support (750) (not shown) or other con-
ductive means, which can be welded to it.

[0068] The bimetal (700)is known in the state of the art
and comprises two or more metal sheets with distinct
properties between them, wherein the bimetal (700),
upon application of a temperature and/or of an excessive
electric current to the system, bends due to its thermal
expansion and pushes the bimetal element (700) through
the thermal adjustable actuator (721), pushing the trans-
verse trip bar (635) and disengaging the circuit breaker
(100), interrupting an electric circuit, as a consequence.
[0069] The central hole (801, 637) may protrude be-
yond the lower base of the fixed terminal (800), incorpor-
ating a lower conformation (809, 646) to receive the
conductor fixer (601), facilitating the fitting thereof. Pre-
ferentially, the central hole (801) is a threaded hole.
[0070] The upper tabs (802, 638) are tabs located
preferentially on the surface (808), in the central region
of the fixed terminal (800, 632), having a preferentially
rounded shape at the edges and a thickness equal to the
thickness of the fixed terminal (800, 632). Additionally,
the upper tabs (802) have a shape and dimensions
corresponding to the tab housings (202), so as to allow
the tab housings (202) to receive and allow the free
passage of the upper tabs (802) therethrough.

[0071] Furthermore, whereas remaining within the tab
housings (202), the upper tabs (802) of the fixed terminal
(800) are pressed by the lower rods (402) and optionally
by the wall (401) of the molded cover (400). Thus, the
upper tabs (802) remain housed within the tab housings
(202) while being pressed downwards by the lower rods
(402) and by the wall (401), touching said fixed terminal
(800) and ensuring that it is prevented from rotating due
to the upper tabs (802) and prevented from translating
vertically due to the lower rods (402) and by the wall
(401), whereas the molded base (200) and the molded
cover (400) remained positioned and pressed against
each other. It should be noted that said molded cover
(400) comprises a wall (401, 423) that touches the sur-
face (808) of said fixed terminal (800).

[0072] Preferentially the first tab (803, 640) comprises
a first length (c1, c3) and a first width (L1, L3) and is the
shortest tab of the fixed terminal (800), which protrudes

10

15

20

25

30

35

40

45

50

55

subsequently to an edge of the surface (808, 639) of the
fixed terminal (800, 632) and in a direction preferentially
perpendicular to the lower region of said fixed terminal
(800), wherein the first tab (803, 640) preferentially has a
polygonal shape.

[0073] Furthermore, the first tab (803) is housed in the
tab housing (203) of the molded base (200), serving as a
guide for the fixed terminal (800) when fitting it into the
molded base (200), in addition to helping to prevent the
fixed terminal (800) from rotating when applying the
screwing torque of said conductor fixer (601) in contact
with said fixed terminal (800).

[0074] Preferentially the second rear tab (804) com-
prises asecond length (c2) and a second width (L2) and is
the longest wing of the fixed terminal (800), which, like the
first tab (803), protrudes subsequently to an edge of the
surface (808) of the fixed terminal (800) and in a direction
preferentially perpendicular to the surface (808) of the
fixed terminal (800), wherein the second rear tab (804)
preferentially has a polygonal shape and roughness
around the lower hole (805), which assist in fixing the
clamping means (740) for the bimetal (700) and the
heating resistance (710), on both sides of its thickness.
[0075] Furthermore, the end of the second rear tab
(804) is housed in the housing of the second rear tab
(204) of the molded base (200), serving as a guide for the
fixed terminal (800) when fitting it into the molded base
(200), in addition to preventing the fixed terminal (800)
from rotating when applying the screwing torque of said
conductor fixer (601) to the fixed terminal (800), in addi-
tion to making it difficult to pull it out, since both the first
and second rear tabs (803, 804) are constructed in a
direction preferentially perpendicular to the surface (808)
of the fixed terminal (800), in the event of a pull on the
conductors (not shown)in the direction of the current path
out of said circuit breaker (100), the tab housings (203,
204) of said molded base (200) serving as a perpendi-
cular barrier to the pulling out of said tabs (803, 804)
inserted inside it.

[0076] Preferentially, the second length (c2) of the
second rear tab (804) is between 2 and 5 times, prefer-
entially atleast 3 times greater than the first length (c1) of
the first tab (803).

[0077] Preferentially both the firstand secondreartabs
(803, 804) are parallel to each other and are arranged
perpendicularly to the surface (808) of the fixed terminal
(800), their larger faces being preferentially parallel to
each other and forming between them a first setback
distance (d1) that corresponds to a value between 0.2
and 1 time, preferentially between 0.5 and 0.9 times the
first length (c1), wherein their smaller faces are also
preferentially parallel and spaced having between each
other a second distance (d2) that corresponds to a value
between 0.1 and 2, preferentially 1 time the firstwidth (L1)
or the second width (L2), considering that the widths (L1,
L2) are equal to each other. The purpose of the setback
distance (d1) is to open space for the positioning of a
support (730) of tabs (222) of said armature (223) in the
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deformation region (733). Preferentially, the faces of the
tabs (640,641) are parallel, spaced and form a distance
(d3) between each other that corresponds to a value
between 0.5 and 0.9 times the total width of the fixed
terminal (632).

[0078] The lower through hole (805) comprised in the
second rear tab (804) is located at a distance (d3) pre-
ferentially between 0.25 and 0.5 times the second length
(c2) of the second rear tab (804) and receives one of the
clamping means (740).

[0079] The clamping means (740)are arranged at both
support ends (701) of the bimetal element (700), at both
ends of the heating resistance (710) and at the second
rear tab (804) of the fixed terminal (800) and are intended
to keep the bimetal element (700) and heating resistance
(710) attached to said fixed terminal (800).

[0080] It should be noted that the fixed terminal (800)
comprises components such as the upper tab (802), the
first tab (803) and the second rear tab (804) which,
together with the lower rods (402) of the molded cover
(400), the tab housing (202), at least one housing of the
firsttab (203) and at least one housing of the second rear
tab (204) of the molded base (200), simultaneously pre-
vent both rotation and translation of the fixed terminal
(800) when applying the screwing torque of said con-
ductor fixer (601) to the fixed terminal (800) to clamp the
conductors of the electrical circuit that the circuit breaker
(100) will receive. Also, after being fixed, this stabilization
system provides increased resistance to the accidental
pulling out of the wires attached to the terminals (800) of
said circuit breaker (100).

[0081] More specifically, to prevent the fixed terminal
(800) from rotating or translating during the application of
the screwing torque of said conductor fixer (601), one or
more of an upper tab(802) must be housed in its respec-
tive tab housing (202) and pressed by the lower rods
(402) of the molded cover (400); the first tab (803) must
be housed in the housing of the first tab (203); and the
second rear tab (804) must be housed in the housing of
the second rear tab (204) of said circuit breaker (100).
[0082] Inanalternative embodiment, onthe rear side of
said circuit breaker (100), where gas outlet holes (424) of
an arc extinguishing chamber (230) are observed, the
present invention embodies a stabilization system of at
least one fixed terminal (632), formed between said
molded base (200) and said molded cover (400), com-
prising in said molded base (200) at least one terminal
housing (244), a tab housing (245), said molded cover
(400) comprising at least one pair of lower rods (422).
Said fixed terminal (632) comprises upper tabs (638) of
an upper surface (639), a central hole (637), and at least
one pair of upper tabs (638), in addition to a first rear tab
(640) and a second rear tab (641); and a second con-
ductive end portion (644) connected to a support folded
portion (645) for the fixed contact (630). A face (642) of
said first rear tab (640) and a face (643) of said second
rear tab (641) are preferentially constructed perpendicu-
lar to said upper face (639) of said fixed terminal (632)
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and are inserted adjacent to the arc extinguishing cham-
ber (230).

[0083] Theresultobtainedisthe blocking on all the "X",
"Y","Z" (linear) axes, in addition to the "RX", "RY", "RZ"
rotation axes. The benefits of blocking up to 6 axes of
degrees of freedom are obtained:

- on the "X" axis through the barrier created in the
assembly through the upper tabs (802) of a surface
(808) of said fixed terminal (800, 632) which are fitted
into tab housings (202) of said molded base (200);

- on the "Y" axis through the barrier created in the
assembly by seating at least one said fixed terminal
(800, 632) in the terminal housing (201) of said base
(200) and retaining side walls (206) in relation to an
edge of the surface (808) of said fixed terminal (800,
632);

- on the "Z" axis through the barrier created in the
assembly by seating said fixed terminal (800, 632)
on the base of at least one terminal housing (201) of
said molded base (200) and the lower rods (402) of
the molded cover (400) which presses or touches a
surface (808) of said fixed terminal (800, 632), as-
sisted by casing clamping means (403) which pass
through both said molded cover (400) and the holes
(212) of said molded base (200) for clamping said
circuit breaker (100);

- on the "RX" axis through the barrier created in the
assembly through the upper tabs (802) of a surface
(808) of said fixed terminal (800, 632) which are fitted
into tab housings (202) of said molded base (200)
and positioned by atleast one pair of lower rods (402)
of said molded cover (400), assisted by casing
clamping means (403), which pass through both said
molded cover (400) and holes (212) of said molded
base (200) for a clamping of said circuit breaker
(100);

- on the "RY" axis through the barrier created in the
assembly by seating at least one said fixed terminal
(800, 632) in the terminal housing (201) of said
molded base (200), through the upper tabs (802,
638) of a surface (808) of said fixed terminal (800,
632) and of the first and second rear tabs (803, 804,
640, 641) of said fixed terminal (800, 632) that are
arranged perpendicularly to the surface (808, 639) of
said fixed terminal (800, 632) and fitted into housings
of the first tab (203, 246) and housings of the second
rear tab (204, 247), respectively;

- on the "RZ" axis through the barrier created in the
assembly by seating said fixed terminal (800, 632)
on the base of at least one terminal housing (201,
245) of said molded base (200) and of the first and
second rear tabs (803, 804, 640, 641) of said fixed
terminal (800, 632) which are arranged perpendicu-
larly to the surface (808) of said terminal (800, 632)
and fitted into housings of the first tab (203, 246) and
housing of the second rear tab (204, 247), respec-
tively, both said tabs (803, 804, 640, 641) and said
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housings (201, 245) of said fixed terminal (800, 632)
of the circuit breaker (100) being spaced apart from
each other, preferentially parallel to each other.

[0084] It should be noted that the quantity of the ele-
ments: arc extinguishing chamber (230); terminal hous-
ing (201); said movable contacts (631); electrical con-
nection terminal (632); spring (633); contact system
(634); said conductor fixer (601); and the thermomag-
netic set (600) directly depends on the quantity of current
paths or poles present in the circuit breaker (100).
[0085] Obviously, the number of poles of the circuit
breaker (100) may vary depending on the model chosen.
Preferentially, the circuit breaker (100) can be single-
phase, biphasic, tripolar or tetrapolar. In the exemplary
case of the figures, a three-phase circuit breaker model
(100)is represented. However, this representation is only
intended to illustrate a possible exemplary configuration,
not limiting the circuit breaker (100) to being just a three-
phase circuit breaker.

[0086] As an additional detail, it should be mentioned
that the terms "closed position" and "open position" serve
to describe the electrical circuit of the circuit breaker
(100), where the "closed position" denotes a closed
circuit, which allows the passage of electrical energy
through the contact of said contacts (630, 631) and the
"open position" denotes an open circuit, which does not
allow the passage of electrical energy through said con-
tacts (630, 631), since they are far from each other in this
position.

Final remarks

[0087] The presentinvention describes a circuit break-
er (100) comprising at least the molded base (200), the
operating mechanism (300), the molded cover (400) and
the cap (500), in which the upper tabs (802, 638), the first
reartab (803, 640) and the second rear tab (804, 641) are
housed respectively in the tab housings (202, 245), in the
housing of the first rear tab (204, 247) and in the housing
ofthe secondreartab (203, 246), in which said upper tabs
(802) are pressed by the lower rods (402) of said molded
cover (400) and optionally by a wall (401), so as to
prevent involuntary rotation of the fixed terminals (800,
632) at the time of application of the screwing torque of
said conductor fixer (601) on said fixed terminal (800,
632) to fix the conductors of the electrical system that will
receive the circuit breaker (100), or even protects against
an involuntary tearing off of the fixed terminal (800, 632)
due to a pull of conductors (not shown) of the electrical
circuit that said circuit breaker (100) is arranged to pro-
tect. This protection is demonstrated on all possible
starting axis "X", "Y", "Z", "RX", RY" and "RZ".

[0088] It is evident that the relationships between the
dimensions described for the present invention may vary
according to the sizing of the molded base (200), the
operating mechanism (300), the molded cover (400), the
fixed terminals (800, 632), the thermomagnetic set (600),
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the arc extinguishing chamber (230) and the internal
components of the circuit breaker (100). However, said
dimensions and their relationships are reproducible, in
addition to being highly efficient and effective, signifi-
cantly increasing the mechanical resistance of the as-
sembly of the fixed terminals (800, 632) between the
molded base (200) and the molded cover (400) of said
circuit breaker (100).

Conclusion

[0089] As can be inferred from the description above,
the object, according to the present invention, exceeds
the solutions provided for by the prior art, being an object,
perfectly susceptible to industrial application, which pre-
sents novelty and non-obviousness.

Claims

1. Circuit breaker (100) comprising a molded base
(200), a molded cover (400), a thermomagnetic
set (600) comprising at least one fixed terminal
(800), electrically connected to at least one contact
system (634) comprising at least one movable con-
tact (631), an electrical connection terminal (632)
comprising a fixed contact (630) and an operating
mechanism (300) for closing or opening said mova-
ble contact (631) relative to the fixed contact (630),

characterized in that said molded base (200)
comprises:

- at least one thermomagnetic set (600)
housing (220) comprising at least one term-
inal housing (201), a plurality of tab hous-
ings (202), a plurality of housings of a first
rear tab (203) and a plurality of housings of a
second rear tab (204);

said molded cover (400) comprising a plurality of
lower rods (402); and
said fixed terminal (800) comprising:

- atleast one pair of upper tabs (802), a first
rear tab (803), a second rear tab (804);

wherein, when said molded cover (400) is as-
sembled on said molded base (200), for each
fixed terminal (800):

the pair of upper tabs (802) are housed
within at least one pair of tab housings
(202) and are pressed downwards by the
lower rods (402);

at least one said first rear tab (803) being
housed in said housing of said first rear tab
(203) of said molded base (200); and
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at least one said second rear tab (804)
being housed in said second rear tab hous-
ing (204) of said molded base (200).

2. Circuit breaker (100), comprising a molded base

(200), a molded cover (400), a thermomagnetic
set (600) comprising at least one fixed terminal
(800) electrically linked to at least one contact sys-
tem (634) comprising at least one movable contact
(631), an electrical connection terminal (632) com-
prising a fixed contact (630) and an operating me-
chanism (300) for closing or opening said movable
contact (631) relative to the fixed contact (630),

characterized in that said molded base (200)
comprises:

- at least one arc extinguishing chamber
(230) housing comprising at least one term-
inal housing (244), at least one pair of tab
housings (245), at least one housing of a
firstrearwing (247) and atleast one housing
of a second rear wing (246);

said molded cover (400) comprising at leastone
pair of lower rods (402); and
said fixed terminal (632) comprising:

- atleast one pair of upper tabs (638), a first
rear tab (640) , a second rear tab (641);

wherein, when said molded cover (400) is as-
sembled on said molded base (200), for each
fixed terminal (632):

said pair of upper tabs (632) are housed
within tab housings (245) and are pressed
downwards by atleast one said pair of lower
rods (402);

said first rear tab (640) being housed in said
housing of said first rear wing (247) of said
molded base (200); and

said second rear tab (64 1) being housed in
said housing of said second rear wing (246)
of said molded base (200).

Circuit breaker (100) according to claim 1 or 2,
characterized in that said molded cover (400) com-
prises a wall (401, 423) that touches the surface
(808) of said fixed terminal (800).

Circuit breaker (100) according to claim 1 or 2,
characterized in that it comprises at least one
cap (500) arranged on the molded cover (400).

Circuit breaker (100) according to claim 1 or 2,
characterized in that it comprises a threaded cen-
tral hole (801, 637) that protrudes beyond the lower
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10.

1.

12.

13.

14.

base of the fixed terminal (800), incorporating a
lower conformation (809, 646).

Circuit breaker (100) according to claim 1, charac-
terized in that the upper tab (802, 638) is a tab
located in the central region of the fixed terminal
(800, 632) and has a thickness equal to the thickness
of said fixed terminal (800, 632).

Circuit breaker (100) according to claim 1 or 2,
characterized in that the first tab (803, 640) pro-
trudes beyond an edge of the fixed terminal (800,
632) in a direction preferentially perpendicular to the
surface (808, 639) of said fixed terminal (800, 632),
wherein said first tab (803, 640) comprises a first
length (c1, c3) and a first width (L1, L3).

Circuit breaker (100) according to claim 1, charac-
terized in that the faces of the tabs (803, 804) are
parallel and form, between each other, afirst setback
distance (d1) that corresponds to a value between
0.2 and 1 time, preferentially between 0.5 and 0.9
times, the first length (c1).

Circuit breaker (100) according to claim 1, charac-
terized in that the smaller faces of the tabs (803,
804) are also parallel and spaced apart from each
other.

Circuit breaker (100) according to claim 8, charac-
terized in that the faces of the tabs (803, 804) have,
between each other, a second distance (d2) corre-
sponding to a value between 0.1 and 2 times the first
width (L1) and a value between 0.1 and 2 times a
second width (L2).

Circuit breaker (100) according to claim 1, charac-
terized in that the second rear tab (804) protrudes
beyond an edge of the fixed terminal (800) and in a
direction preferentially perpendicular to the surface
(808) of the fixed terminal (800), wherein the second
rear tab (804) comprises roughness around a lower
hole (805), a second length (c2), and a second width
(L2).

Circuit breaker (100) according to claim 11, charac-
terized in that the second length (c2) of the second
rear tab (804) is between 2 and 5 times greater than
the first length (c1) of the first tab (803).

Circuit breaker (100), according to claim 1, charac-
terized in that the lower hole (805) is a through hole
located at a distance (d3) between 0.25 and 0.5
times the second length (c2) of the second rear
tab (804) and receives at least one clamping mean
(740).

Circuit breaker (100) according to claim 2, charac-
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terized in that the faces of the tabs (640,641) are
parallel, spaced and form a distance (d3) between
each other that corresponds to a value between 0.5
and 0.9 times the total width of the fixed terminal
(632).

10

15

20

25

30

35

40

45

50

55

12

22



EP 4 576 151 A1

13



EP 4 576 151 A1

200 500 631
- 635
400 636
| ] g 221
650 —
b /| TRl
601~ Filiz 5 ////’(’3/’5/’,3 //////// e ) L 601
wiy/ s o 7~
! 7 800
NS 1 / / <200
6321 i . AT | DS
630— 34 6337 600" g2
“XY” section
Fig. 3
100
200
412
Z
X
Rz
RX RY

14



EP 4 576 151 A1

400

o

e

200

412

402

801
806

800

I ——

IS

800

O
o
e o]

15



EP 4 576 151 A1

802

™
o
e 0]

Fig.7

802

Fig. 8

N
(]
(o]

16



EP 4 576 151 A1

~
N
N~

221

750

Fig. 10

(=
—
N

212

Fig. 11

17



EP 4 576 151 A1

400

o
N
<t

200

18



EP 4 576 151 A1

200

19



EP 4 576 151 A1

20



EP 4 576 151 A1

638

21



10

15

20

25

30

35

40

45

50

55

EP 4 576 151 A1

9

Europaisches
Patentamt

European
Patent Office

Office européen
des brevets

=

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 24 22 2035

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A US 6 262 645 Bl (MCNEIL MICHAEL [US] ET 1-14 INV.
AL) 17 July 2001 (2001-07-17) HO1H71/02
* column 13, line 41 - column 14, line 34 HO01H71/08
*
* figures 1-3,18A-18B,22A-27 * ADD.
----- HO1H9/02
A,D US 6 448 876 B1 (EATON CORP [US]) 1-14
10 September 2002 (2002-09-10)
* column 4, line 21 - column 6, line 22 *
* figures 1-4 *
TECHNICAL FIELDS
SEARCHED (IPC)
HO1lH
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 23 April 2025 Glaman, C

CATEGORY OF CITED DOCUMENTS

: theory or principle underlying the invention

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P :intermediate document

after the filing date
: document cited in the application

T
E : earlier patent document, but published on, or
D
L : document cited for other reasons

& : member of the same patent family, corresponding
document

22




EP 4 576 151 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 24 22 2035

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

23-04-2025
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 6262645 Bl 17-07-2001 AU 6464300 A 26-03-2001
BR 0013568 A 25-06-2002
CA 2383097 Al 08-03-2001
EP 1210719 A1l 05-06-2002
us 6262645 B1 17-07-2001
WO 0116985 Al 08-03-2001

US 6448876 Bl 10-09-2002 CA 2366808 Al 09-07-2002
EP 1221706 A2 10-07-2002
us 2002093404 A1l 18-07-2002

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

23




EP 4 576 151 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

+  EP 2863410 A [0006] [0007] +  US 6448876 B [0008] [0009]

24



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

