EP 3 171 386 B1

(19)

(12)

(45)

(21)

(22)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 3 171 386 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
30.04.2025 Bulletin 2025/18
Application number: 15822772.8

Date of filing: 28.01.2015

(51)

International Patent Classification (IPC):
HO1H 71/10(2006.01) HO1H 83/22 (2006.01)
HO1H 71/16 (2006.01) HO1H 71/24 (2006.01)
HO1H 89/00 (2006.01)

Cooperative Patent Classification (CPC):
HO1H 83/226; HO1H 71/1027; HO1H 71/16;
HO1H 71/2463; HO1H 2071/1036; HO1H 2089/005

International application number:
PCT/CN2015/071743

International publication number:
WO 2016/008297 (21.01.2016 Gazette 2016/03)

(54) LOW-VOLTAGE CIRCUIT BREAKER WITH RESIDUAL CURRENT TRIPPING DEVICE
NIEDERSPANNUNGSSCHUTZSCHALTER MIT RESTSTROMAUSLOSUNGSVORRICHTUNG
DISJONCTEUR BASSE TENSION AVEC DISPOSITIF DE DECLENCHEMENT SUR COURANT

DIFFERENTIEL

Designated Contracting States:

AL ATBEBG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

Priority: 17.07.2014 CN 201410341490

Date of publication of application:
24.05.2017 Bulletin 2017/21

Proprietors:

Chint Group Corporation
Yueqing, Zhejiang 325603 (CN)
Zhejiang Chint Electrics Co., Ltd.
Yueqing, Zhejiang 325603 (CN)

(72)

(74)

(56)

Inventors:

ZHOU, Changgqing
Yueqing

Zhejiang 325603 (CN)
YU, Liying

Yueqing

Zhejiang 325603 (CN)

Representative: Petraz, Gilberto Luigi et al
GLP S.r.l.

Viale Europa Unita, 171

33100 Udine (IT)

References cited:
CN-A- 1120 727
CN-A- 101 604 601
CN-A-88 102 711
CN-U- 204 029 739

CN-A- 1906 723

CN-A- 104 134 589
CN-U- 202 142 482
DE-T2- 69 931 989

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 3 171 386 B1 2

Description
TECHNICAL FIELD

[0001] The present invention relates to a low-voltage
circuit breaker, in particular to a small-sized integrated
multi-pole circuit breaker having a residual current oper-
ated circuit breaker with overcurrent protection. Such
circuit breaker is integrally composed of a three-pole,
or three-pole four-line or four-pole circuit breaker unit
module and a residual current trip device module.

BACKGROUND ART

[0002] Generally, multi-pole residual current operated
circuit breakers with overcurrent protection as described
in Chinese patent (CN88102711) "A Combined Circuit
Breaker with Auxiliary Trip Unit and Multi-pole Circuit
Breaker Unit Combined" and the Chinese Patent
(CN95109668) "Multi-Pole Differential Circuit Breaker"
are of a spliced structure respectively, and this kind of
products are formed by combining circuit breakers of
different number of poles and splicing an adaptive resi-
dual current trip device to one side of a circuit breaker
combined module to constitute the multi-pole residual
current operated circuit breaker with overcurrent protec-
tion. Document DE 699 31 989 T2 discloses for example
a multipolar differential switch. These products are large
in volume, especially in a width direction, and occupy a
relatively large installation space, thereby resulting in
reduction of the number of installation loops of a terminal
control cabinet under the same volume condition. In
order to satisfy the requirements to the number of in-
stallation loops, only the number of the terminal control
cabinets is increased or the size of each terminal control
cabinet is increased, which causes more product con-
sumables, increase of the use cost and relatively low
installation convenience for the user.

[0003] In recent years, some foreign companies
launched small-size integrated multi-pole current oper-
ated circuit breakers having overcurrent protection.
These products are integrally made of a circuit breaker
unit and a residual current trip device still placed at one
side of the circuit breaker unit respectively. The compres-
sion in size of the product in a width direction is realized
mainly by virtue of a small-sized design of each of the
structure modules constituting the two devices. Because
such design still follows a principle of a spliced structure,
the residual current trip device is arranged at one side of
the circuit breaker module. By means of such layout
structure and connection manner, an electrical loop of
a circuit breaker unit of a pole farther apart from the
residual current trip device be relatively long, and in
addition, due to more electrical connections and a com-
plicated wiring structure, large power consumption in
operation and use is caused to the products, and more
valuable space is occupied, thus leading that the current
specification of the product cannot be expanded (not
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beyond 25A at most). On the other hand, wires of the
circuit breaker unit of each pole to penetrate through a
zero sequence current mutual inductor of the residual
current trip device are complicated in wiring process and
relatively difficult in connection, and therefore, the pro-
duction costis increased and there is still the problem that
more process space is reserved. Furthermore, each
circuit breaker unit must be equipped with an indepen-
dent operating mechanism, or may not work normally,
and each operating mechanism must occupy a relatively
large valuable space.

[0004] Upon massive analysis of the prior art, the
applicant finds that the existing multi-pole residual cur-
rent operated circuit breaker product having overcurrent
protection basically follows a principle of the spliced
structure no matter of a spliced structure or an integrated
structure, and it is very difficult to further increase a
current specification or reduce the volume. Because
the small-sized and high-current development trends
of the low-voltage circuit breaker are inherently of a pair
of mutually constrained contradictions, for example, if the
current specification of the existing product is increased
from 25At0 40A, itis atleast necessary toincrease a wire
section and a heat insulation pitch inside the product.
However, the crowding degree of the internal space of the
existing product approaches an extreme limit, and there-
fore, it is obvious that the existing low-voltage circuit
breaker with a residual current trip device fails to satisfy
the use requirements of the user on small size, low cost
and high-current specification, and especially fails to
satisfy the small-size and integrated use requirements
proposed by more and more users on the low-voltage
circuit breaker having a residual current trip device of
which the current specification reaches 40A.

SUMMARY OF THE INVENTION

[0005] An objective of the presentinvention provides a
low-voltage circuit breaker with a residual current trip
device, which is small in size, compact in structure and
more reasonable in layout, against the defects of the prior
art, not only the rated current specification can be ex-
panded to 40A, and meanwhile, it is unnecessary to
increase the volume of a small-sized integrated circuit
breaker, but also the assembly convenience of the pro-
duct is improved.

[0006] To achieve the objective, the invention adopts
the following technical solutions.

[0007] Itis provided a low-voltage circuit breaker with a
residual current trip device, wherein a plurality of circuit
breaker poles which are arranged in parallel and the
residual current trip device are arranged in a molded
insulation shell 8, each circuit breaker pole comprises
a pair of input/output connecting terminals (10 and 11, 20
and 21, 30 and 31, and 40 and 41), an electromagnetic
trip device (14 or 53) sensitive to a short-circuit current, a
thermal trip device (26 or 60) sensitive to an overload
current, a static contact 22 fixed on an integrated molded
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case, amovable contact 23 in closing/breaking fit with the
static contact, and an arc extinguishing device 18, where-
in the circuit breaker poles are uniformly arranged at the
two sides of the residual current trip device, adjacent
circuit breaker poles at each side share a composite
operating mechanism which is used for controlling the
on and off of two pairs of movable contacts and static
contacts, and each composite operating mechanism is
provided with a handle 13, a rotation plate 54 provided
with a contact connection mechanism for two movable
contacts 23 of the two adjacent circuit breaker poles
driven by the rotation plate 54, a trip connection rod 24
pivotally arranged on the rotation plate 54 and a trip rod
55. The residual current trip device comprises a residual
current monitoring element, an electromagnetic relay 42,
an auxiliary trip mechanism with an auxiliary handle 29, a
rotation connection rod 35 mechanically coupled with
each composite operating mechanism and a test loop
49. A linkage element 15 is in mutual mechanical con-
nection and linkage with the auxiliary handle 29 of the
auxiliary trip mechanism of the residual current trip device
and the handle 13 of each of the composite operating
mechanisms at two sides. The circuit breaker further
comprises a driving rod 28 which is in connection and
linkage with the handle 13 of each of the composite
operating mechanisms and the auxiliary handle 29 of
the auxiliary trip mechanism of the residual current trip
device.

[0008] As a further improvement of the present inven-
tion, four circuit breaker poles are provided, which con-
stitute two pairs of circuit breaker poles in a pairwise
combination manner, wherein two circuit breaker poles
in each pair of circuit breaker poles share a composite
operating mechanism, and the residual current trip de-
vice is arranged between the two pairs of circuit breaker
poles in parallel; or three circuit breaker poles are pro-
vided, wherein two of the circuit breaker poles constitute
a pair of circuit breaker poles in which two circuit breaker
poles share a composite operating mechanism, the rest
single circuit breaker pole uses an operating mechanism
singly, and the residual current trip device is arranged
between the pair of circuit breaker poles and the single
circuit breaker pole in parallel.

[0009] As another further improvement of the present
invention, the rotation connection rod 35 of the residual
current trip device is provided with a mechanical coupling
structure which can be in cooperative fit, that is mechani-
cally coupled, with short-circuit trip stubs (50 and 56) of
the composite operating mechanisms of the circuit break-
er poles at the two adjacent sides at the same time.
[0010] As another improvement of the present inven-
tion, a plurality of parallel baffles are arranged inside the
molded insulation shell 8, a plurality of parallel chambers
are formed inside the molded insulation shell 8 through
the baffles, the residual current trip device is arranged
inside the middle chamber, and the circuit breaker pole is
arranged inside each of the chambers at two sides.
[0011] As another further improvement of the present
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invention, the handle 13 of each composite operating
mechanism is pivotally arranged on the molded insula-
tion shell 8, the rotation plate 54 is pivotally arranged on
the molded insulation shell 8, a U-shaped rod 52 is in
hinge connection with the handle 13 and the trip connec-
tionrod 24 respectively, a trip rod 55 pivotally arranged on
the rotation plate 54 is provided with two short-circuit trip
stubs (50 and 56) which are matched with two electro-
magnetic trip devices (14 and 53) of two adjacent circuit
breaker poles controlled by the trip rod 55, and is further
provided with two overload trip stubs (58 and 59) which
are matched with the two thermal trip devices (26 and 60)
of the two adjacent circuit breaker poles controlled by the
trip rod 55, a mechanical interlock 17 is arranged be-
tween the trip connection rod 24 and the trip rod 55, the
elastic force of an energy storage spring is used for
driving the composite operating mechanisms to trip,
and the elastic force of a reset spring is used for driving
the mechanical interlock 17 to lock.

[0012] As another further improvement of the present
invention, the residual current monitoring element com-
prises an annular iron core 27, a primary winding 45
which penetrates through the annular iron core 27 and
is electrically connected with the circuit breaker poles,
and a secondary winding wound on the annular iron core
27, wherein the secondary winding is connected with an
electromagnetic relay 42, and the electromagnetic relay
42 is mechanical and cooperative action with the com-
posite operating mechanisms of the circuit breaker poles
at two sides through the auxiliary trip mechanism and the
rotation connection rod 35.

[0013] As another further improvement of the present
invention, the auxiliary trip mechanism comprises an
auxiliary handle 29, an auxiliary U-shaped rod 33, an
auxiliary rotation plate 34, an auxiliary trip rod 51, a lock
latch 36, a reset lever 37, an auxiliary energy storage
spring and an auxiliary reset spring, wherein the lock
latch 36 is mechanically coupled with the electromag-
netic relay 42, and the auxiliary rotation plate 34 is
mechanically coupled with two short-circuit trip stubs
(50 and 56) of the two composite operating mechanisms
of the circuit breaker poles at two sides through the
rotation connection rod 35.

[0014] As a further improvement of the present inven-
tion, the primary winding of the residual current monitor-
ing element is made of a flexible conductor which also
serves as a flexible conductor of each circuit breaker
pole, and one terminal of the flexible conductor is elec-
trically connected with a corresponding outgoing terminal
of the electromagnetic trip device (14 or 53) of the circuit
breaker pole.

[0015] As a yet further improvement of the present
invention, an opening for an electrical connection pro-
cess is formed in the bottom of a corresponding position
where the residual current trip device of the molded
insulation shell 8 is arranged, and it is preferred that a
detachable baffle block for mounting and debugging the
electromagnetic relay 42 conveniently is arranged at the
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bottom of the electromagnetic relay 42.

[0016] Proceeding from simplification of the product
structure, the applicant performs an optimized design for
the integrated layout and the specific structure of the low-
voltage circuit breaker with a residual current trip device
ofthe presentinvention, and therefore, a conductive loop
of each circuit breaker pole is effectively reduced, the
operation power consumption is reduced, the size of the
circuit breaker in the width direction is reduced by nearly
one third compared with a spliced product, and a valuable
space is obtained for increasing the current specification
and reducing the product volume at the same time. It is
possible to promote the current specification to 40A on
the premise of notincreasing or reducing the volume, and
an electromagnetic relay is arranged and debugged con-
veniently, the production process is optimized, the pro-
duction efficiency is improved and the cost is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The advantages and features of the present
invention will be seen more clearly from the description
of the embodiments as shown in drawings, wherein:

Fig. 1 is a stereoscopic schematic drawing of an
appearance structure of alow-voltage circuit breaker
with a residual current trip device according to a
three-pole four-line embodiment of the present in-
vention.

Fig. 2 is a planar schematic drawing of an internal
structure of one circuit breaker pole in the low-vol-
tage circuit breaker of the present invention.

Fig. 3 is a planar schematic drawing of an internal
structure of the residual current trip device in the low-
voltage circuit breaker of the present invention.

Fig. 4 and Fig. 5 are a stereoscopic schematic draw-
ing of an internal structure of each module after a
shell of the low-voltage circuit breaker as shown in
Fig. 1 is removed, respectively.

Fig. 6 is a stereoscopic exploded drawing of the
residual current trip device in the low-voltage circuit
breaker of the present invention.

Fig. 7 is a stereoscopic structural schematic drawing
of the composite operating structure of each circuit
breaker pole in the low-voltage circuit breaker of the
present invention.

Fig. 8 is a planer structural schematic drawing of the
composite operating mechanism of each circuit
breaker pole in the low-voltage circuit breaker of
the present invention as shown in Fig. 7, which
illustrates an integral installation relation between
one circuit breaker pole and the composite operating
mechanism.

Fig. 9 is an electrical connection schematic drawing
of one circuit breaker pole of the low-voltage circuit
breaker of the present invention.

10

15

20

25

30

35

40

45

50

55

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0018] Specific embodiments of a low-voltage circuit
breaker with a residual current trip device are further
illustrated as below in conjunction with the embodiments
illustrated in Figs. 1 to 9. The low-voltage circuit breaker
with the residual current trip device of the present inven-
tion is not limited to the description of the following
embodiments.

[0019] Thelow-voltage circuit breaker with the residual
current trip device of the present invention is illustrated
mainly with a common three-pole four-line embodiment
as shown in Figs. 1 to 8, wherein referring to Fig. 1, four
pole modules constituting a circuit breaker unit and a
residual current trip device are arranged in a molded
insulation shell 8 and may be manufactured into a
small-sized integrated low-voltage circuit breaker with
a residual current trip device; a plurality of circuit breaker
poles which are arranged in parallel and the residual
current trip device are arranged in a molded insulation
shell 8, each circuit breaker pole comprises a pair of
input/output connecting terminals (10 and 11, 20 and
21, 30 and 31, and 40 and 41), an electromagnetic trip
device (14 or 53) sensitive to a short-circuit current, a
thermal trip device (26 or 60) sensitive to an overload
current, a static contact 22 fixed on an integrated molded
case, amovable contact 23 in closing/breaking fit with the
static contact, and an arc extinguishing device 18, where-
in the circuit breaker poles are uniformly arranged at the
two sides of the residual current trip device, adjacent
circuit breaker poles at each side share a composite
operating mechanism which is used for controlling the
on and off of two pairs of movable contacts and static
contacts, and each composite operating mechanism is
provided with a handle 13, a rotation plate 54 provided
with a contact connection mechanism for two movable
contacts 23 of the two adjacent circuit breaker poles
driven by the rotation plate 54, a trip connection rod 24
pivotally arranged on the rotation plate 54 and a trip rod
55. One pair of adjacent circuit breaker poles share a
composite operating mechanism which is used for con-
trolling the on and off of the movable contact and the static
contact, wherein manual operation means that handles
13 and 48 are driven by a linkage element 15, and
automatic operation means a cooperative action through
the thermal trip device 26 or 60 (the remaining device is
not shown) and the electromagnetic trip device 14 or 53
(the remaining device is not shown). The residual current
trip device comprises a residual current monitoring ele-
ment, an electromagnetic relay 42, an auxiliary trip me-
chanism with an auxiliary handle 29, a rotation connec-
tion rod 35 mechanically coupled with each composite
operating mechanism and a test loop 49. As specifically
shownin Fig. 7, the rotation connection rod 35 is provided
with a mechanical coupling structure which can be
matched with short-circuit trip stubs (50 and 56) of the
composite operating mechanisms of the circuit breaker
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poles at two adjacent sides at the same time. A linkage
element 15 is in mutual mechanical connection and
linkage with the auxiliary handle 29 of the auxiliary trip
mechanism of the residual current trip device and the
handle 13 of each of the composite operating mechan-
isms at two sides.

[0020] Thelow-voltage circuit breaker with the residual
current trip device of the present invention as shown in
Fig. 1 comprises four circuit breaker poles having a
protection function arranged in parallel, a residual current
trip device and two composite operating mechanisms,
which are arranged inside an integrated molded insula-
tion shell 8. These circuit breaker poles include four
connecting terminals (10 and 11, 20 and 21, 30 and
31, and 40 and 41) which can be used for controlling four
paths of lines, that is, the four circuit breaker poles ar-
ranged in parallel include four pairs of connecting term-
inals, four electromagnetic trip devices, four thermal trip
devices, four static contacts, four movable contacts and
four arc extinguishing devices in total. The circuit break-
ers in such form may be in the following two actual use
conditions: a three-pole four-line condition in which four
paths of lines are three phases of live lines and one phase
of neutral line respectively; and a four-pole condition in
which four paths of lines are specific four poles respec-
tively. In order to evade the difficulty to accurate descrip-
tion of poles in the circuit breaker caused by uncertainty
of use conditions, the present application cites a term
"circuit breaker pole" so as to accurately describe the
concept related to poles in the circuit breaker preceding
from the structure of the circuit breaker, that is: the "circuit
breaker pole" described here refers to a combination of all
the components configured on the same line controlled
by the circuit breaker, and means one assembly, for
example, a multi-pole circuit breaker having four circuit
breaker poles, which can be used in a three-pole four-line
or four-line circuit, or a multi-pole circuit breaker having
three circuit breaker poles, which can be used in a two-
pole three-line (live line, neutral line and ground line) or
three-pole (three phases of live lines) circuit. The number
of circuit breaker poles included in the embodiment of the
low-voltage circuit breaker with the residual current trip
device as shown in Fig. 1 is 4, most commonly 3 and 4.
The number of the circuit breaker poles included in the
low-voltage circuit breaker with the residual current trip
device of the present invention is not limited to 4, or may
be 3. The spliced structure of the prior art includes a
circuit breaker unit and a molded shell, for example, a
multi-pole circuit breaker which is formed by splicing four
circuit breaker units and comprises a residual current trip
function requires five molded cases. However, referring
to Figs. 1, 2 and 3, only one integrated molded insulation
shell 8 is available no matter how many circuit breaker
poles are configured in the present invention, and there-
fore, the size of the circuit breaker in a width direction is
reduced by nearly one third compared with an existing
spliced product. For convenientinstallation and improve-
ment of an insulated isolation performance, the molded
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insulation shell 8 is internally provided with a plurality of
baffles (not shown in drawings) which are arranged in
parallel, a plurality of parallel chambers are formed inside
the molded insulation shell 8 through the baffles, the
circuit breaker pole is arranged inside each of the cham-
bers at two sides, and the residual current trip device is
arranged inside the middle chamber. Obviously, each
circuit breaker pole has the same structure, and therefore
each chamber in which the circuit breaker pole is ar-
ranged has the same shape and size.

[0021] Fig. 4 and Fig. 5 illustrate an overall layout
structure in which the residual current trip device is ar-
ranged in the middle of four circuit breaker poles ar-
ranged in parallel, wherein for a three-pole product, a
pole Ais adjacent to a pole B, and the residual current trip
device is arranged between the poles AB and a pole C;
and for a three-pole four-line or four-line product, a pole A
is adjacent to a pole B, a pole C is adjacent to a pole N,
and the poles AB and the poles CN are symmetrically
distributed at two sides of the residual current trip device.
Referring to Figs. 1, 4 and 5, the plurality of circuit breaker
poles of the present invention are arranged inside the
integrated molded insulation shell 8 in parallel, and the
residual currenttrip device is arranged in the middle of the
plurality of circuit breaker poles arranged in parallel,
wherein the so-called middle is completely different from
a structure where aresidual current trip device of the prior
artis arranged at one side (for example, at the right side)
of a circuit breaker unit. In order to make wires in the
circuit breaker be shortest and electrical connection be
least, and meanwhile realize an effect that two circuit
breaker poles share one composite operating mechan-
ism, the so-called middle here further refers to the follow-
ing optimal layout structure: in the event that four circuit
breaker poles are included, the circuit breaker poles
constitute two pairs of circuit breaker poles in a pairwise
combination manner, wherein two circuit breaker polesin
each pair of circuit breaker poles share one composite
operating mechanism, and the residual current trip de-
vice is arranged between two pairs of circuit breaker
poles arranged in parallel (as shown in Fig. 4 and Fig.
5). In the event that three circuit breaker poles are in-
cluded, two circuit breaker poles constitute a pair of circuit
breaker poles and share one composite operating me-
chanism, and the remaining circuit breaker pole consti-
tutes a single circuit breaker pole and uses an operating
mechanism singly, and the residual current trip device is
arranged between the pair of circuit breaker poles and the
single circuit breaker in parallel. Obviously, an integral
layout structure in which the residual current trip device is
arranged in the middle of the plurality of circuit breaker
poles arranged in parallel is a key means for increasing
the current specification and reducing the product vo-
lume, but it is necessary to finish overall layout planning,
structures of related parts and components (especially
an operating mechanism), a wiring structure, and rede-
sign and integrated optimized design of a control process
and a transmission process converted among five states
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(closing, breaking, short-circuit trip, overload trip and
residual current trip) in order to realize this overall layout
structure.

[0022] Referring to Figs. 1, 3, 4, 5 and 6, the linkage
element 15 is in connection and linkage with the handle
13 of each composite operating mechanism and the
auxiliary handle 29 of the auxiliary trip mechanism of
the residual current trip device, wherein such connection
may be realized by a connection structure of a known
form. The "enabling linkage of the handle 13 of each
composite operating mechanism and the auxiliary han-
dle 29 of the auxiliary trip mechanism" here refers that the
action of any handle will drive all the remaining handles to
act. The linkage element 15 is placed in a contact closing
position and a contact breaking position of the circuit
breaker in an artificial or mechanical manner, or auto-
matically operates through a thermal trip device, an
electromagnetic trip device or the residual current trip
device. To improve the linkage performance among var-
ious circuit breaker poles and between each circuit
breaker pole and the residual current trip device, the
low-voltage circuit breaker with the residual current trip
device of the present invention further comprises a driv-
ing rod 28 which is in connection and linkage with the
handle 13 of each composite operating mechanism and
the auxiliary handle 29 of the auxiliary trip mechanism of
the residual current trip device. A specific connecting
structure for the connection of the driving rod 28 here
refers that: a rod hole (not shown in drawings) through
which the driving rod 28 can be inserted is presentin the
handle 13 of each composite operating mechanism. The
linkage between the handle 13 of each composite oper-
ating mechanism and the auxiliary handle 29 of the
auxiliary trip mechanism by means of this connection
refers that the action of any handle will drive all the
remaining handles to act. In the event of more circuit
breaker poles, itis more important to additionally arrange
the driving rod 28. Due to the adoption of the technology
of handles 13 of the composite operating mechanisms,
the number of the handles 13 can be greatly reduced, and
therefore, it is very easy to install and debug the addi-
tionally arranged driving rod 28 compared to the prior art.
[0023] Referring to Figs. 2, 6, 7 and 8, there may be a
plurality of specific structure schemes of the composite
operating mechanisms. A preferred scheme lies in that:
each of the composite operating mechanisms comprises
a handle 13 pivotally arranged on the molded insulation
shell 8, a rotation plate 54 pivotally arranged on the
molded insulation shell 8, a trip connection rod 24 pivo-
tally arranged on the rotation plate 54, a U-shaped rod 52
in joint connection with the handle 13 and the trip con-
nection rod 24 respectively, a trip rod 55 pivotally ar-
ranged on the rotation plate 54, an energy storage spring
(not shown in drawings) and a reset spring (not shown in
drawings), wherein a mechanical interlock 17 is arranged
between the trip connection rod 24 and the trip rod 55, the
elastic force of the energy storage spring drives the
operating mechanism to trip, and the elastic force of
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the reset spring drives the mechanical interlock 17 to
lock. The rotation plate 54 is provided with a contact
connection mechanism for two movable contacts 23 of
the two adjacent circuit breaker poles driven by the rota-
tion plate 54. The trip rod 55 is provided with two short-
circuit trip stubs (50 and 56) which are in cooperative fit
with two electromagnetic trip devices 14 and 53 of the two
adjacent circuit breaker poles controlled by the trip rod
55. The trip rod 55 is further provided with two overload
trip stubs (58 and 59) which are matched with two thermal
trip devices (26 and 60) of the two adjacent circuit breaker
poles controlled by the trip rod 55. The principle and
structure of the mechanical interlock 17 can be realized
just by a known type, where conversion of locking and
unlocking between the trip connection rod 24 and the trip
rod 55 can be performed under the control of the trip rod
55. The composite operating mechanism is allowed to
perform a closing operation under a locked state, and the
unlocking operation renders the composite operating
mechanism to release and trip. A contact connection
mechanism for mounting two movable contacts 23 on
the rotation plate 54 is preferably a connection mechan-
ism having an overturn function. The biggest difference
from the prior art lies in that a rotation plate in the prior art
is provided with a movable contact of one pole, while the
rotation plate 54 in the present invention is provided with
two movable contacts of two circuit breaker poles. The
other difference from the prior art lies in that: a trip rod in
the prior artis only matched with one electromagnetic trip
device and one thermal trip device, while the trip rod 55 in
the present invention are not only matched with two
electromagnetic trip devices (14 and 53), but also
matched with the two thermal trip devices (26 and 60).
[0024] Referring to Fig. 3 and Fig. 6, there are a plur-
ality of specific structure schemes of the auxiliary trip
mechanism. A preferred scheme lies in that the auxiliary
trip mechanism comprises an auxiliary handle 29, an
auxiliary U-shaped rod 33, an auxiliary rotation plate
34, an auxiliary trip rod 51, a lock latch 36, a reset lever
37, an auxiliary energy storage spring (not shown in
drawings) and an auxiliary reset spring (not shown in
drawings). The structure and principle of the auxiliary
structure are similar to those of the composite operating
mechanism, with the following differences: no movable
contact needs to be arranged on the auxiliary rotation
plate 34, the lock latch 36 is mechanically coupled with
the electromagnetic relay 42, and the auxiliary rotation
plate 34 is mechanically coupled with two short-circuit trip
stubs (50 and 56) of two composite operating mechan-
isms of the circuit breaker poles at two sides.

[0025] Referring to Fig. 3 and Fig. 9, the residual
current monitoring element comprises an annular iron
core 27, a primary winding 45 penetrating through the
annular iron core 27, and a secondary winding wound on
the annular iron core 27, wherein the primary winding 45
is electrically connected with the circuit breaker poles, the
secondary winding is connected with the electromag-
netic relay 42, and the electromagnetic relay 42 is in
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mechanical and cooperative action with the composite
operating mechanisms of the circuit breaker poles at two
sides through the auxiliary trip mechanism and the rota-
tion connection rod 35. The primary winding of the re-
sidual current monitoring element is made of a flexible
conductor, and the flexible conductor may serve as an
electric connector between the electromagnetic trip de-
vice of each circuit breaker pole and the corresponding
outgoing terminal, such that the assembly convenience
of the product can be improved. One circuit breaker pole
is equipped with one flexible conductor, wherein one
terminal of each flexible conductor is connected with
an outgoing terminal of the electromagnetic trip device
(14 or 53)of the circuit breaker pole. Obviously, such
electrical connection structure can realize optimized ef-
fects of shortest wiring distance and least electric con-
nections. A preferred embodiment of the electrical con-
nection of each circuit breaker pole is as illustrated in Fig.
9, which makes the wiring distance and the electrical
connection be further optimized.

[0026] Referring to Fig. 3, to further optimize connec-
tion, installation and debugging processes, a preferred
scheme is as follows: an opening for an electrical con-
nection process is formed in the bottom of a position
where the residual current trip device of the molded
insulation shell 8 is arranged, and preferably, a detach-
able baffle block 43 is arranged at the bottom of a part of
the electromagnetic relay 42 of the residual current trip
device. After installation of the electromagnetic relay 42,
connection between the electromagneticrelay 42 and the
secondary winding and parameter debugging are ac-
complished, the electromagnetic relay is slid and ar-
ranged in place through the opening, and then the open-
ing is sealed by a baffle block 43. The baffle block 43 may
be detached, such that the electromagnetic relay can be
mounted and debugged conveniently, and the production
process is optimized. As shown in Fig. 3. The residual
current trip device is in mechanically cooperative action
with the circuit breaker operating mechanisms 5 at two
sides through the trip mechanism and the rotation con-
nection rod 35.

[0027] The operation process of the low-voltage circuit
breaker with the residual current trip device of the present
invention will be described.

[0028] When the circuit breaker is closed:

a manual or automatic device pushes the linkage ele-
ment 15 clockwise to rotate to a closed position, the
linkage element 15 drives the handles 13 and 48 to drive
the U-shaped rod 52 and rotate the trip connection rod 24
about an axis anticlockwise, the trip connection rod 24 is
coupled with the trip rod 55 to form a mechanical interlock
17, and the linkage element 15 is further pushed to rotate
the rotation plate 54 about an axis clockwise and drive a
contact support to rotate together, such that the contacts
22 and 23 are in contact and at the closed position. In a
process of pushing the linkage element 15 to rotate, the
driving rod 28 coupled with the handles 13 and 48 drives
the handle 29 of the residual current trip device to rotate
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about an axis clockwise to drive the U-shape rod 33 to
rotate the trip rod 51 about an axis anticlockwise. The trip
rod 51 is coupled with the lock latch 36 to form a mechan-
ical interlock (not shown in drawings) and further push the
linkage element 15 to rotate the rotation plate 34 about an
axis clockwise. When movable and static contacts of
each circuit breaker pole are in contact and at a closed
position, the trip mechanism of the residual current trip
device accomplishes energy storage and self-locking, an
indication window 12 as shown in Fig. 1 displays white.
[0029] After the circuit breaker is off:

a manual or automatic device pushes the linkage ele-
ment 15 anticlockwise to rotate to an off position, the
handles 13 and 48 drive the U-shaped rod 52 and rotate
the trip connection rod 24 about an axis clockwise, and
meanwhile, the energy storage spring (not shown) of the
operating mechanism releases energy, such that the
rotation plate 54 rotates anticlockwise and drives a con-
tact support to rotate together, such that the contacts 22
and 23 (the remaining contacts are not shown) are at the
off position, as shown in Fig. 2. The trip mechanism of the
residual current trip device is at an energy storage state,
and the indication window 12 displays white.

[0030] When a short-circuit current is present in a
circuit, the electromagnetic device 14 or 53 acts, a man-
dril 19 or 57 moves rightward and pushes the trip rod stub
50 or 56 (the remaining stubs are not shown) to act, such
that the trip rod 55 rotates about an axis anticlockwise,
and the mechanical interlock 17 formed by the trip rod 55
and the trip connection rod 24 is unlocked, the energy
storage spring releases energy, the rotation plate 54 and
the handles 13 and 48 rotate at the same time antic-
lockwise and drive the contact support to rotate together,
such that the contact 22 and 23 are at an off position. The
trip mechanism of the residual current trip device is at an
energy storage state, and the indication window 12 dis-
plays white.

[0031] When an overload currentis presentin a circuit,
a bimetal sheet 26 (the remaining bimetal sheet is not
shown) of a thermal circuit breaking device is bent and
deformed to drive an actuating rod to move rightward and
drive the trip rod 55 to rotate about an axis anticlockwise
by matching with a stub 58 or 59 of the actuating rod 25,
such that the mechanical interlock 17 formed by the trip
rod 55 and the trip connection rod 24 is unlocked, the
energy storage spring releases energy, the rotation plate
54 and the handles 13 and 48 rotate at the same time
anticlockwise and drive the contact support to rotate
together, such that the contacts 22 and 23 are at an off
position. The trip mechanism of the residual current trip
device is at an energy storage state, and the indication
window 12 displays white.

[0032] When a residual current is presentin the circuit
and an action value is reached or a testing button 16 is
pushed to generate a residual currentin a testing loop, an
electric signal generated by the secondary winding of the
residual current monitoring element makes the electro-
magnetic relay 42 to act, the mandril 38 is popped up to
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push the rest lever 37 to rotate about an axis 39 antic-
lockwise and push the lock latch 36 to rotate about an axis
anticlockwise, such that the interlock formed by the re-
lease connection rod 51 and the lock latch 36 is unlocked.
The energy storage spring releases energy, the rotation
plate 34 and the handle 29 rotate anticlockwise at the
same time. The rotation plate 34 drives the rotation
connection rod 35 to rotate anticlockwise about an axis
to drive the trip rod stub 50 (not shown in the other side) of
the composite operating mechanism of the circuit break-
er units at two sides to move rightward, and the contacts
are at an off position. In a process that the rotation plate
34 rotates to an unloading position anticlockwise, a color
marker integrated with the rotation plate turns from white
corresponding to the indication window 12 to red, that is
the indication window 12 as shown in Fig. 1 displays red.
[0033] The above-mentioned embodiments are pro-
vided for those skilled in the art to implement and use
the present invention, and those skilled in the art may
make various modifications or variations without depart-
ing from the invention thought of the present invention.
Therefore, the protection scope of the present invention
will not be limited by the above-mentioned embodiments
and should be of the maximum scope according with the
innovation feature involved in claims.

Claims

1. Alow-voltage circuit breaker with a residual current
trip device, wherein a plurality of circuit breaker poles
which are arranged in parallel and the residual cur-
rent trip device are arranged in a molded insulation
shell (8), each circuit breaker pole comprises a pair of
input/output connecting terminals (10 and 11, 20 and
21, 30 and 31, and 40 and 41), an electromagnetic
trip device (14 or 53) sensitive to a short-circuit
current, a thermal trip device (26 or 60) sensitive
to an overload current, a static contact (22) fixed on
anintegrated molded case, a movable contact (23)in
closing/breaking fit with the static contact, and an arc
extinguishing device (18), wherein

the circuit breaker poles are uniformly arranged
at the two sides of the residual current trip de-
vice, adjacent circuit breaker poles at each side
share a composite operating mechanism which
is used for controlling the on and off of two pairs
of movable contacts and static contacts, and
each composite operating mechanism is pro-
vided with a handle (13), a rotation plate (54)
provided with a contact connection mechanism
for two movable contacts (23) of the two adja-
cent circuit breaker poles driven by the rotation
plate (54), a trip connection rod (24) pivotally
arranged on the rotation plate (54) and a trip rod
(55);

the residual current trip device comprises a re-
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sidual current monitoring element, an electro-
magnetic relay (42), an auxiliary trip mechanism
with an auxiliary handle (29), a rotation connec-
tion rod (35) mechanically coupled with each
composite operating mechanism and a test loop
(49);

a linkage element (15) is in mutual mechanical
connection and linkage with the auxiliary handle
(29) of the auxiliary trip mechanism of the resi-
dual current trip device and the handle (13) of
each of the composite operating mechanisms at
two sides;

characterized in that the circuit breaker further
comprises a driving rod (28) which is in connec-
tion and linkage with the handle (13) of each of
the composite operating mechanisms and the
auxiliary handle (29) of the auxiliary trip mechan-
ism of the residual current trip device.

The low-voltage circuit breaker with a residual cur-
rent trip device according to claim 1, wherein four
circuit breaker poles are provided, which constitute
two pairs of circuit breaker poles in a pairwise com-
bination manner, two circuit breaker poles in each
pair of circuit breaker poles share a composite oper-
ating mechanism, and the residual currenttrip device
is arranged between the two pairs of circuit breaker
poles in parallel; or three circuit breaker poles are
provided, wherein two of the circuit breaker poles
constitute a pair of circuit breaker poles in which two
circuit breaker poles share a composite operating
mechanism, the rest circuit breaker pole uses an
operating mechanism singly, and the residual cur-
renttrip device is arranged between the pair of circuit
breaker poles and the single circuit breaker pole in
parallel.

The low-voltage circuit breaker with a residual cur-
rent trip device according to claim 1, wherein a rota-
tion connection rod (35) of the residual current trip
device is provided with a mechanical coupling struc-
ture which is mechanically coupled with short-circuit
trip stubs (50 and 56) of the composite operating
mechanisms of the circuit breaker poles at the two
adjacent sides at the same time.

The low-voltage circuit breaker with a residual cur-
rent trip device according to claim 1, wherein a
plurality of parallel baffles are arranged inside the
molded insulation shell (8), a plurality of parallel
chambers are formed inside the molded insulation
shell (8) through the baffles, the residual current trip
device is arranged inside the middle chamber, and
the circuit breaker pole is arranged inside each of the
chambers at two sides.

The low-voltage circuit breaker with a residual cur-
rent trip device according to claim 1, wherein the
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handle (13) of each composite operating mechanism
is pivotally arranged on the molded insulation shell
(8), the rotation plate (54) is pivotally arranged on the
molded insulation shell (8), a U-shaped rod (52) is in
hinge connection with the handle (13) and the trip
connection rod (24) respectively, the trip rod (55)
pivotally arranged on the rotation plate (54) is pro-
vided with two short-circuit trip stubs (50 and 56)
which are matched with two electromagnetic trip
devices (14 and 53) of two adjacent circuit breaker
poles controlled by the trip rod (55), and is further
provided with two overload trip stubs (58 and 59)
which are matched with the two thermal trip devices
(26 and 60) of the two adjacent circuit breaker poles
controlled by the trip rod (55), a mechanical interlock
(17)is arranged between the trip connection rod (24)
and the trip rod (55), the elastic force of an energy
storage spring is used for driving the composite
operating mechanisms to trip, and the elastic force
of a reset spring is used for driving the mechanical
interlock (17) to lock.

The low-voltage circuit breaker with a residual cur-
rent trip device according to claim 1, wherein the
residual current monitoring element comprises an
annular iron core (27), a primary winding (45) which
penetrates through the annular iron core (27) and is
electrically connected with the circuit breaker poles,
and a secondary winding wound on the annular iron
core (27), wherein the secondary winding is con-
nected with the electromagnetic relay (42), and the
electromagnetic relay (42) is mechanical and coop-
erative action with the composite operating mechan-
isms of the circuit breaker poles at two sides through
the auxiliary trip mechanism and the rotation con-
nection rod (35).

The low-voltage circuit breaker with a residual cur-
rent trip device according to claim 1 or 6, wherein the
auxiliary trip mechanism comprises an auxiliary han-
dle (29), an auxiliary U-shaped rod (33), an auxiliary
rotation plate (34), an auxiliary trip rod (51), a lock
latch (36), a reset lever (37), an auxiliary energy
storage spring and an auxiliary reset spring, wherein
the lock latch (36) is mechanically coupled with the
electromagnetic relay (42), and the auxiliary rotation
plate (34) is mechanically coupled with two short-
circuit trip stubs (50 and 56) of the two composite
operating mechanisms of the circuit breaker poles at
two sides through the rotation connection rod 35.

The low-voltage circuit breaker with a residual cur-
rent trip device according to claim 1 or 6, wherein the
primary winding of the residual current monitoring
element is made of a flexible conductor which also
serves as a flexible conductor of each circuit breaker
pole, and one terminal of the flexible conductor is
electrically connected with a corresponding outgoing
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terminal of the electromagnetic trip device (14 or 53)
of the circuit breaker pole.

The low-voltage circuit breaker with a residual cur-
rent trip device according to claim 1, wherein an
opening for an electrical connection process is
formed in the bottom of a corresponding position
where the residual current trip device of the molded
insulation shell (8)is arranged, and itis preferred that
a detachable baffle block for mounting and debug-
ging the electromagnetic relay (42) conveniently is
arranged at the bottom of the electromagnetic relay
(42).

Patentanspriiche

Niederspannungs-Leistungsschalter mit  einer

Reststromauslésungsvorrichtung, worin

eine Vielzahl von Leistungsschalterpolen, die
parallelangeordnetsind, und die Reststromaus-
I6sungsvorrichtung in einer geformten Isolier-
schale (8) angeordnet sind, jeder Leistungs-
schalterpol ein Paar Eingabe-/Ausgabe-Verbin-
dungsanschlisse (10 und 11, 20 und 21, 30 und
31 und 40 und 41), eine elektromagnetische
Ausldsungsvorrichtung (14 oder 53), die gegen
einen Kurzschlussstrom empfindlich ist, eine
thermische Auslésungsvorrichtung (26 oder
60), die gegen einen Uberlaststrom empfindlich
ist, einen statischen Kontakt (22), der an einem
integrierten geformten Kasten befestigt ist, ei-
nen beweglichen Kontakt (23) in Schliel3-
ungs-/Unterbrechungspassung zum statischen
Kontakt und eine Lichtbogenldschvorrichtung
(18) umfasst, worin

die Leistungsschalterpole an den zwei Seiten
der Reststromauslésungsvorrichtung gleichméa-
Big angeordnet sind, angrenzende Leistungs-
schalterpole an jeder Seite einen zusammen-
gesetzten Betriebsmechanismus teilen, der be-
nutzt wird, um das Ein und Aus von zwei Paaren
beweglichen Kontakten und statischen Kontak-
ten zu steuern, und jeder zusammengesetzte
Betriebsmechanismus mit einem Handgriff (13),
einer Rotationsplatte (54), die mit einem Kon-
taktverbindungsmechanismus fir zwei beweg-
liche Kontakte (23) der zwei angrenzenden
Leistungsschalterpole, die von der Rotations-
platte (54) angetrieben werden, versehen ist,
einer Auslésungsverbindungsstange (24), die
an der Rotationsplatte (54) schwenkbar ange-
ordnetist, und einer Auslosungsstange (55) ver-
sehen ist;

die  Reststromausldsungsvorrichtung  ein
Reststromiberwachungselement, ein elektro-
magnetisches Relais (42), einen Hilfs-Ausl6-
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sungsmechanismus mit einem Hilfshandgriff
(29), eine Rotationsverbindungsstange (35),
die mitjedem zusammengesetzten Betriebsme-
chanismus mechanisch gekoppelt ist, und eine
Testschleife (49) umfasst;

ein Gestangeelement (15) in gegenseitiger me-
chanischer Verbindung und Kopplung mit dem
Hilfshandgriff (29) des Hilfs-Ausldsungsmecha-
nismus der Reststromausldsungsvorrichtung
und dem Handgriff (13) von jedem der zusam-
mengesetzten Betriebsmechanismen an zwei
Seiten steht;

dadurch gekennzeichnet, dass der Leistungs-
schalter ferner eine Antriebsstange (28) um-
fasst, die mit dem Handgriff (13) von jedem
der zusammengesetzten Betriebsmechanis-
men und dem Hilfshandgriff (29) der Hilfs-Aus-
I6sungsmechanismus der Reststromauslo-
sungsvorrichtung in Verbindung und Kopplung
steht.

Niederspannungs-Leistungsschalter mit einer
Reststromauslésungsvorrichtung nach Anspruch
1, worin vier Leistungsschalterpole vorgesehen
sind, welche zwei Paare Leistungsschalterpole in
einer paarweisen Kombinationsweise ausmachen,
zwei Leistungsschalterpole in jedem Paar Leis-
tungsschalterpolen einen zusammengesetzten Be-
triebsmechanismus teilen, und die Reststromauslo-
sungsvorrichtung zwischen den zwei Paaren Leis-
tungsschalterpolen parallel angeordnet ist; oder drei
Leistungsschalterpole vorgesehen sind, worin zwei
von den Leistungsschalterpolen ein Paar Leistungs-
schalterpole ausmachen, in dem zwei Leistungs-
schalterpole einen zusammengesetzten Betriebs-
mechanismus teilen, der restliche Leistungsschal-
terpol einen Betriebsmechanismus einzeln benutzt,
und die Reststromauslésungsvorrichtung zwischen
dem Paar Leistungsschalterpolen und dem einzel-
nen Leistungsschalterpol parallel angeordnet ist.

Niederspannungs-Leistungsschalter mit  einer
Reststromauslésungsvorrichtung nach Anspruch
1, worin eine Rotationsverbindungsstange (35) der
Reststromausldsungsvorrichtung mit einer mecha-
nischen Kopplungsstruktur versehen ist, die mit
Kurzschlussauslésungsstichleitungen (50 und 56)
der zusammengesetzten Betriebsmechanismen
der Leistungsschalterpole an den zwei angrenzen-
den Seiten zur gleichen Zeit mechanisch gekoppelt
ist.

Niederspannungs-Leistungsschalter mit  einer
Reststromauslésungsvorrichtung nach Anspruch
1, worin eine Vielzahl von parallelen Leitblechen
innerhalb der geformten Isolierschale (8) angeord-
net sind, eine Vielzahl von parallelen Kammern in-
nerhalb der geformten Isolierschale (8) durch die
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Leitbleche gebildet sind, die Reststromauslésungs-
vorrichtung innerhalb der mittleren Kammer ange-
ordnet ist und der Leistungsschalterpol innerhalb
jeder der Kammern an zwei Seiten angeordnet ist.

Niederspannungs-Leistungsschalter mit  einer
Reststromauslésungsvorrichtung nach Anspruch
1, worin der Handgriff (13) jedes zusammengesetz-
ten Betriebsmechanismus an der geformten Isolier-
schale (8) schwenkbar angeordnet ist, die Rota-
tionsplatte (54) an der geformten Isolierschale (8)
schwenkbar angeordnet ist, eine U-formige Stange
(52) jeweils in Gelenkverbindung mit dem Handgriff
(13) und der Auslésungsverbindungsstange (24)
steht, die Auslésungsstange (55), die an der Rota-
tionsplatte (54) schwenkbar angeordnet ist, mit zwei
Kurzschlussauslésungsstichleitungen (50 und 56)
vorgesehen ist, die zu zwei elektromagnetischen
Auslésungsvorrichtungen (14 und 53) von zwei an-
grenzenden Leistungsschalterpolen passen, die
von der Auslésungsstange (55) gesteuert werden,
und ferner mit zwei Uberlastausldésungsstichleitun-
gen (58 und 59) versehenist, die zu den zwei thermi-
schen Auslosungsvorrichtungen (26 und 60) der
zwei angrenzenden Leistungsschalterpole passen,
die von der Ausldsungsstange (55) gesteuert wer-
den, eine mechanische Verriegelung (17) zwischen
der Auslésungsverbindungsstange (24) und der
Auslésungsstange (55) angeordnet ist, die elasti-
sche Kraft einer Energiespeicherfeder benutzt wird,
um die zusammengesetzten Betriebsmechanismen
zur Auslésung anzutreiben, und die elastische Kraft
einer Rickstellfeder benutzt wird, um die mechani-
sche Verriegelung (17) zur Verriegelung anzutrei-
ben.

Niederspannungs-Leistungsschalter mit  einer
Reststromausldsungsvorrichtung nach Anspruch
1, worin das Reststromiberwachungselement einen
ringférmigen Eisenkern (27), eine Prim&rwicklung
(45), die durch den ringférmigen Eisenkern (27)
dringt und mit den Leistungsschalterpolen elektrisch
verbunden ist, und eine Sekundarwicklung, die am
ringférmigen Eisenkern (27) gewickelt ist, umfasst,
worin die Sekundarwicklung mit dem elektromagne-
tischen Relais (42) verbunden ist, und das elektro-
magnetische Relais (42) in mechanischer und zu-
sammenwirkender Wirkung mit den zusammenge-
setzten Betriebsmechanismen der Leistungsschal-
terpole an zwei Seiten iber den Hilfs-Auslésungs-
mechanismus und die Rotationsverbindungsstange
(35) steht.

Niederspannungs-Leistungsschalter mit  einer
Reststromauslésungsvorrichtung nach Anspruch 1
oder 6, worin der Hilfs-Ausldsungsmechanismus ei-
nen Hilfs-Handgriff (29), eine U-férmige Hilfsstange
(33), eine Hilfs-Rotationsplatte (34), eine Hilfs-Aus-
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I6sungsstange (51), eine Schlof3klinke (36), einen
Rickstellhebel (37), eine Hilfs-Energiespeicherfe-
der und eine Hilfs-Riickstellfeder umfasst, worin
die Schlof3klinke (36) mit dem elektromagnetischen
Relais (42) mechanisch gekoppelt ist, und die Hilfs-
Rotationsplatte (34) mit zwei Kurzschlussauslo-
sungsstichleitungen (50 und 56) der zwei zusam-
mengesetzten Betriebsmechanismen der Leis-
tungsschalterpole an zwei Seiten Uber die Rota-
tionsverbindungsstange 35 mechanisch gekoppelt
ist.

Niederspannungs-Leistungsschalter mit  einer
Reststromausldsungsvorrichtung nach Anspruch 1
oder 6, worin die Primarwicklung des Reststrom-
Uberwachungselementes aus einem flexiblen Leiter
besteht, der auch als flexibler Leiter jedes Leistungs-
schalterpols dient, und ein Anschluss des flexiblen
Leiters mit einem entsprechenden Abgangsan-
schluss der elektromagnetischen Auslésungsvor-
richtung (14 oder 53) des Leistungsschalterpols
elektrisch verbunden ist.

Niederspannungs-Leistungsschalter mit  einer
Reststromausldsungsvorrichtung nach Anspruch
1, worin eine (")ffnung flr einen elektrischen Verbin-
dungsprozess in dem Boden einer entsprechenden
Stellung gebildet ist, wo die Reststromauslésungs-
vorrichtung der geformten Isolierschale (8) ange-
ordnetist, und es bevorzugt ist, dass ein abnehmba-
rer Leitblechblock fiir die Montage und Fehlerbesei-
tigung des elektromagnetischen Relais (42) glinst-
igerweise am Boden des elektromagnetischen Re-
lais (42) angeordnet ist.

Revendications

Disjoncteur basse tension avec un dispositif de dé-
clenchement sur courant résiduel, dans lequel une
pluralité de pdles de disjoncteur qui sont agencés en
paralléle et le dispositif de déclenchement sur cou-
rant résiduel sont agencés dans une coque d’isola-
tion moulée (8), chaque pdle de disjoncteur
comprend une paire de bornes de connexion d’en-
trée/sortie (10et11,20et21,30et31,et40et41),un
dispositif de déclenchement électromagnétique (14
ou 53) sensible a un courant de court-circuit, un
dispositif de déclenchement thermique (26 ou 60)
sensible a un courant de surcharge, un contact
statique (22) fixé sur un boitier moulé intégré, un
contact mobile (23) en ajustement de fermeture/rup-
ture avec le contact statique, et un dispositif d’extinc-
tion d’arc (18), dans lequel

les pdles de disjoncteur sont agencés uniformé-
ment des deux cotés du dispositif de déclen-
chement sur courant résiduel, les pdles de dis-
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joncteur adjacents de chaque c6té partagent un
meécanisme d’ actionnement composite qui est
utilisé pour commander I'activation et la désac-
tivation de deux paires de contacts mobiles etde
contacts statiques, et chaque mécanisme d’ac-
tionnement composite est doté d’une poignée
(13), d’'une plaque de rotation (54) dotée d’'un
mécanisme de connexion de contact pour deux
contacts mobiles (23) des deux pdles de dis-
joncteur adjacents entrainés par la plaque de
rotation (54), d’une tige de connexion de déclen-
chement (24) agencée de maniére pivotante sur
la plaque de rotation (54) et d’'une tige de dé-
clenchement (55) ;

le dispositif de déclenchement sur courant rési-
duel comprend un élément de surveillance de
courant résiduel, un relais électromagnétique
(42), un mécanisme de déclenchement auxi-
liaire avec une poignée auxiliaire (29), une tige
de connexion de rotation (35) couplée mécani-
quement a chaque mécanisme d’actionnement
composite et une boucle de test (49) ;

un élément de liaison (15) est en connexion
mécanique mutuelle et en liaison avec la poi-
gnée auxiliaire (29) du mécanisme de déclen-
chement auxiliaire du dispositif de déclenche-
ment sur courant résiduel et la poignée (13) de
chacun des mécanismes de commande compo-
sites des deux cotés ;

caractérisé en ce que le disjoncteur comprend
en outre une tige d’entrainement (28) qui est en
connexion et en liaison avec la poignée (13) de
chacun des mécanismes de commande compo-
sites et la poignée auxiliaire (29) du mécanisme
de déclenchement auxiliaire du dispositif de
déclenchement sur courant résiduel.

Disjoncteur basse tension avec un dispositif de dé-
clenchement sur courant résiduel selon la revendi-
cation 1, dans lequel sont présents quatre pdles de
disjoncteur, qui constituent deux paires de pdles de
disjoncteur de maniére combinée par paire, deux
pbles de disjoncteur dans chaque paire de pdles de
disjoncteur partagent un mécanisme d’actionne-
ment composite, et le dispositif de déclenchement
sur courantrésiduel estagencé entre les deux paires
de pbles de disjoncteur en paralléle ; ou sont pré-
sents trois pbles de disjoncteur, dans lequel deux
des podles de disjoncteur constituent une paire de
pbles de disjoncteur dans lesquels deux pbles de
disjoncteur partagent un mécanisme d’actionne-
ment composite, le pdle de disjoncteur restant utilise
un mécanisme d’actionnement séparément, et le
dispositif de déclenchement sur courant résiduel
est agencé entre la paire de pdles de disjoncteur
et le pble de disjoncteur simple en paralléle.

Disjoncteur basse tension avec un dispositif de dé-
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clenchement sur courant résiduel selon la revendi-
cation 1, dans lequel une tige de connexion de rota-
tion (35) du dispositif de déclenchement sur courant
résiduel est dotée d’une structure de couplage mé-
canique qui est couplée mécaniquement avec des
ergots de déclenchement de court-circuit (50 et 56)
des mécanismes d’actionnement composites des
pbles de disjoncteur des deux cotés adjacents en
méme temps.

Disjoncteur basse tension avec un dispositif de dé-
clenchement sur courant résiduel selon la revendi-
cation 1, dans lequel une pluralité de chicanes para-
lieles sont agencées a l'intérieur de la coque d’isola-
tion moulée (8), une pluralité de chambres paralléles
sont formées a lintérieur de la coque d’isolation
moulée (8) a travers les chicanes, le dispositif de
déclenchement sur courant résiduel est agencé a
l'intérieur de la chambre centrale, et le pble de dis-
joncteur est agencé a lintérieur de chacune des
chambres sur deux cétés.

Disjoncteur basse tension avec un dispositif de dé-
clenchement sur courant résiduel selon la revendi-
cation 1, dans lequel la poignée (13) de chaque
mécanisme d’actionnement composite est agencée
de maniére pivotante surla coque d’isolation moulée
(8), la plaque de rotation (54) est agencée de ma-
niére pivotante sur la coque d’isolation moulée (8),
une tige en U (52) est articulée sur la poignée (13) et
la tige de connexion de déclenchement (24) respec-
tivement, la tige de déclenchement (55) agencée de
maniére pivotante sur la plaque de rotation (54) est
dotée de deux ergots de déclenchement de court-
circuit (50 et 56) qui sont appariés avec deux dis-
positif de déclenchement électromagnétique (14 et
53)de deux pdles de disjoncteur adjacents comman-
dés parlatige de déclenchement (55), et est en outre
dotée de deux ergots de déclenchement de sur-
charge (58 et 59) qui sont appariés avec les deux
dispositif de déclenchement thermique (26 et 60)
des deux péles de disjoncteur adjacents comman-
dés par la tige de déclenchement (55), un verrouil-
lage mécanique (17) est agencé entre la tige de
connexion de déclenchement (24) et la tige de dé-
clenchement (55), la force élastique d’un ressort
accumulateur d’énergie est utilisé pour amener les
mécanismes d’actionnement composites a se dé-
clencher, et la force élastique d’un ressort de réen-
clenchement est utilisée pour amener le verrouillage
mécanique (17) a se verrouiller.

Disjoncteur basse tension avec un dispositif de dé-
clenchement sur courant résiduel selon la revendi-
cation 1, dans lequel I'élément de surveillance de
courantrésiduel comprend un noyau de ferannulaire
(27), un enroulement primaire (45) qui pénétre dans
le noyau de fer annulaire (27) et est connecté élec-
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triquement aux péles du disjoncteur, et un enroule-
ment secondaire enroulé sur le noyau de fer annu-
laire (27), dans lequel I'enroulement secondaire est
connecté au relais électromagnétique (42), et le
relais électromagnétique (42) est une action méca-
nique et coopérative avec les mécanismes d’action-
nement composites des pdles du disjoncteur sur
deux coOtés par l'intermédiaire du mécanisme de
déclenchement auxiliaire et de la tige de connexion
de rotation (35).

Disjoncteur basse tension avec un dispositif de dé-
clenchement sur courant résiduel selon la revendi-
cation 1 ou 6, dans lequel le mécanisme de déclen-
chement auxiliaire comprend une poignée auxiliaire
(29), une tige auxiliaire en U (33), une plaque de
rotation auxiliaire (34), une tige de déclenchement
auxiliaire (51), une patte de verrouillage (36), un
levier de réenclenchement (37), un ressort accumu-
lateur d’énergie auxiliaire et un ressort de réenclen-
chement auxiliaire, dans lequel la patte de verrouil-
lage (36) est couplée mécaniquement au relais élec-
tromagnétique (42), etla plaque de rotation auxiliaire
(34) est couplée mécaniquement a deux ergots de
déclenchement de court-circuit (50 et 56) des deux
mécanismes d’actionnement composites des pobles
de disjoncteur sur deux cbtés par I'intermédiaire de
la tige de connexion de rotation 35.

Disjoncteur basse tension avec un dispositif de dé-
clenchement sur courant résiduel selon la revendi-
cation 1 ou 6, dans lequel I'enroulement primaire de
I'élément de surveillance de courant résiduel est
constitué d’un conducteur flexible qui sert également
de conducteur flexible de chaque pdle de disjonc-
teur, et une borne du conducteur flexible est élec-
triquement connectée a une borne de sortie corres-
pondante du dispositif de déclenchement électro-
magnétique (14 ou 53) du pdle de disjoncteur.

Disjoncteur basse tension avec un dispositif de dé-
clenchement sur courant résiduel selon la revendi-
cation 1, dans lequel une ouverture pour un proces-
sus de connexion électrique est formée dans la
partie inférieure d’une position correspondante ou
le dispositif de déclenchement sur courant résiduel
delacoque d’isolation moulée (8) estagencé, etil est
préférable qu'un bloc déflecteur amovible pour le
montage et le débogage du relais électromagné-
tique (42) soit agencé de maniére pratique sur la
partie inférieure du relais électromagnétique (42).
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