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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The presentinventionrelatesto abreaker, more
particularly, relates to a breaker with optimized space
allocation. The breaker accommodates two overcurrent
protections poles and a leakage protection device within
a width of two modules.

2. The Related Art

[0002] Micro Circuit Breakers are normally used in
buildings such as homes, offices, hotels and shopping
malls. Micro Circuit Breakers provide single phase or
three-phase protections smaller than 125A, such as short
circuit protection, overload protection, overvoltage pro-
tection, etc,. Leakage circuit breaker is a switch, which
may work automatically when the leakage current in the
circuit excesses a preset value for preventing physical
shock. The leakage circuit breaker may be installed out-
side the breaker as a modular accessory.

[0003] The demand onthe market of the breakers hav-
ing various standards has been promoted by the wide
application of the breakers. To make the breakers be
miniaturized and multifunctional within modularized
housings is the focus in the industry. According to prior
art, if the breakers with different standards are used si-
multaneously, they will be arranged sequentially and ad-
jacently onrailsin a distribution box and make the volume
of the distribution box too large.

[0004] JP S61239532 A discloses a breaker compris-
ing a first overcurrent protection pole with a first input
wire terminal and a first output wire terminal, the first over-
current protection pole being in serial connection with a
first contact and the first overcurrent protection pole in-
cluding a first operation mechanism; a second overcur-
rent protection pole with a second input wire terminal and
a second output wire terminal, the second overcurrent
protection pole being in serial connection with a second
contact and the second overcurrent protection pole in-
cluding a second operation mechanism and a leakage a
leakage protection device comprising an instrument
transformer, an electromagnetic release, and a leakage
release mechanism.

SUMMARY

[0005] The present invention provides an internal
structure layout of a breaker that optimizes the space
application within the breaker. Two overcurrent protec-
tion poles and a leakage protection device are accom-
modated within a width of two modules (36mm).

[0006] According to the invention, a breaker with opti-
mized space allocation is provided, the breaker compris-
es a first overcurrent protection pole, a second overcur-
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rent protection pole, and a leakage protection device.
[0007] The first overcurrent protection pole has a first
input wire terminal and a first output wire terminal, the
first overcurrent protection pole is in serial connection
with a first contact and the first overcurrent protection
pole includes a first operation mechanism. The second
overcurrent protection pole has a second input wire ter-
minaland a second output wire terminal, the second over-
current protection pole is in serial connection with a sec-
ond contact and the second overcurrent protection pole
includes a second operation mechanism. The leakage
protection device comprises an instrument transformer,
an electromagnetic release, and a leakage release
mechanism, the leakage protection device further com-
prises a test circuit with a test button, the test circuit is in
serial connection with a test resistor, one terminal of the
test circuit being connected to the first input wire terminal,
and the other terminal of the test circuit being connected
to the second output wire terminal. The instrument trans-
former detects a leakage current and initiates the elec-
tromagnetic release to release the first operation mech-
anism and the second operation mechanism through the
leakage release mechanism, thereby the first contactand
the second contact are disconnected to realize the leak-
age protection.

[0008] Further, a housing of the breaker is inverted T-
shaped, the first overcurrent protection pole, the second
overcurrent protection pole and the leakage protection
device are disposed in the housing, the housing has a
first upper surface, a second upper surface, a third upper
surface, afirst side surface, a second side surface, a first
bottom surface, a third side surface, and a fourth side
surface.

[0009] The first operation mechanism, the first output
wire terminal and the firstinput wire terminal are disposed
in the front of the housing, wherein the first operation
mechanism is disposed within a space surrounded by
the first upper surface, the third side surface and the
fourth side surface, the first output wire terminal is dis-
posed within a space surrounded by the first side surface,
the second upper surface and the first bottom surface,
the first input wire terminal is disposed within a space
surrounded by the second side surface, the third upper
surface and the first bottom surface;

[0010] It further holds that the second operation mech-
anism, the second output wire terminal and the second
input wire terminal are disposed in the rear of the housing,
wherein the second operation mechanism is disposed
within a space surrounded by the first upper surface, the
third side surface and the fourth side surface, the second
output wire terminal is disposed within a space surround-
ed by the first side surface, the second upper surface
and the first bottom surface, the second input wire termi-
nal is disposed within a space surrounded by the second
side surface, the third upper surface and the first bottom
surface.

[0011] According to the invention, the leakage release
mechanism comprises a handle, a U-shaped rod, a lock,
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a link rod, a jump cue, a reset rod, a trip lever, and an
elastic reed. The handle is used as a leakage indicator,
and is rotatablely assembled on a housing of the breaker.
One end of the U-shaped rod is connected with the han-
dle, and the other end of the U-shaped rod is connected
with the lock. The lock is rotatablely connected with the
link rod, and the link rod is rotatablely connected with the
housing. The trip lever is rotatablely disposed above the
link rod. The reset rod is rotatablely connected with the
housing. The elastic reed is connected with the reset rod.
The trip lever is rotatablely connected with the housing.
[0012] Further it holds that the width of the housing of
the breaker is two-module, which is 36 mm, the first over-
current protection pole, the second overcurrent protec-
tion pole and the leakage protection device are disposed
in the housing, the leakage protection device is between
the first overcurrent protection pole and the second over-
current protection pole on the width direction of the hous-
ing.

[0013] Further, the first overcurrent protection pole fur-
ther comprises a first arc quenching device, disposed
between the first output wire terminal and the first input
wire terminal, above the first bottom surface.

[0014] The second overcurrent protection pole further
comprises a second arc quenching device, disposed be-
tween the second output wire terminal and the second
input wire terminal, above the first bottom surface.
[0015] Further, the first arc quenching device, the sec-
ond arc quenching device, and the instrument transform-
er are at the same height within the housing, the first arc
quenching device and the second arc quenching device
occupies one fourths of the width of the housing, and the
instrument transformer occupies half of the the width the
housing, or the first arc quenching device, the second
arc quenching device and the electromagnetic release
are atthe same heightin the housing, the firstarc quench-
ing device and the second arc quenching device occu-
pies one fourths of the width of the housing, and the elec-
tromagnetic release occupies half of the width of the
housing.

[0016] According to one embodiment, the handle has
a spring with two arms, one arm acts on the handle and
the other arm acts on the housing, the spring resets the
handle.

[0017] According to one embodiment, one end of U-
shaped rod is disposed in a first hole of the handle, the
other end of U-shaped rod is disposed in a second hole
ofthelock, athird hole of the lock is rotatablely assembled
in a shaft of the link rod, the link rod is rotatablely assem-
bled on the housing, the trip lever is disposed above the
link rod and rotates around a second shaft of the link rod.
[0018] According to one embodiment, the elastic reed
is fixed at the root of the reset rod.

[0019] Accordingto one embodiment, the first overcur-
rent protection pole and the second overcurrent protec-
tion pole occupies two fifths of the width respectively and
the leakage protection device occupies one fifth of the
width.

10

15

20

25

30

35

40

45

50

55

[0020] According to one embodiment, the first overcur-
rent protection pole is further in serial connection with a
first instantaneous short-circuit protection device, dis-
posed within a space above the first arc quenching de-
vice, on the right side of the first output wire terminal, and
beneath the second upper surface. The second overcur-
rent protection pole is further in serial connection with a
second instantaneous short-circuit protection device,
disposed within a space above the second arc quenching
device, in the left side of the second input wire terminal,
and beneath the second upper surface.

[0021] According to one embodiment, the first instan-
taneous short-circuit protection device and the second
instantaneous short-circuit protection device are at the
same height in the housing, the first instantaneous short-
circuit protection device and second instantaneous short-
circuit protection device occupied half of the width of the
housing respectively.

[0022] According to one embodiment, the test resistor
is disposed between the first operation mechanism and
the first instantaneous short-circuit protection device, ap-
proximate to the third side surface.

[0023] According to one embodiment, the first overcur-
rent protection pole further comprises a first release
mechanism, a contact of the first release mechanism is
disposed within a space above the first arc quenching
device, on the left side of the first input wire terminal, and
beneath the third upper surface. The second overcurrent
protection pole further comprises a second release
mechanism; a contact of the second release mechanism
is disposed within a space above the second arc quench-
ing device, on the right side of the second output wire
terminal, and beneath the third upper surface.

[0024] According to one embodiment, the first release
mechanism, the second release mechanism, and the
leakage protection mechanism are at the same height in
the housing, the first release mechanism and the second
release mechanism occupied two fifths of the width of
the housing respectively and the leakage protection
mechanism the leakage protection mechanism occupies
one fifth of the width of the housing.

[0025] According to one embodiment, the first overcur-
rent protection pole is further in serial connection with a
first long time delay overload protection device, the sec-
ond overcurrent protection pole is further in serial con-
nection with a second long time delay overload protection
device.

[0026] According to one embodiment, a first area is
formed by the second upper surface, the first side surface
and the first bottom surface, a second area is formed by
the third upper surface, the second side surface and the
first bottom surface. The instrument transformer is dis-
posed above the first bottom surface, on the right side of
the first area. The electromagnetic release is disposed
above the first bottom surface, on the right side of the
instrument transformer. The test button is disposed be-
neath the first upper surface, approximate to the fourth
side surface.
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[0027] According to one embodiment, the leakage re-
lease mechanism is disposed beneath the first upper sur-
face, above the first bottom surface, on the left side of
the second area, and on the right side of the leakage
indicator mechanism and the electromagnetic release.
[0028] Accordingto one embodiment, the leakage pro-
tection device further comprises an leakage indicator
mechanism. The leakage indicator mechanism is dis-
posed beneath the first upper surface, approximate to
the third side surface.

[0029] The breaker with optimized space allocation ac-
cording to the present invention, two overcurrent protec-
tion poles and aleakage protection module are integrated
into one breaker through optimized space allocation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The above and other features, natures, and ad-
vantages of the invention will be apparent by the following
description of the embodiments incorporating the draw-
ings, wherein,

Fig. 1 discloses an electrical schematic diagram of
a breaker with optimized space allocation according
to an embodiment of the invention.

Fig. 2a and 2b disclose a space allocation diagram
of a breaker with optimized space allocation accord-
ing to an embodiment of the invention, wherein Fig.
2ais a front view of the breaker, and Fig. 2b is a rear
view of the breaker.

Fig. 3a, 3b and 3c disclose a space allocation dia-
gram of the middle portion of a breaker with opti-
mized space allocation according to an embodiment
of the invention, wherein Fig. 3b is an A-A cross sec-
tional view of Fig. 3a, Fig. 3cis a B-B cross sectional
view of Fig. 3a.

Fig. 4 discloses an exploded view of a breaker with
optimized space allocation according to an embod-
iment of the invention.

Fig. 5 discloses a front view of the first overcurrent
protection pole of a breaker with optimized space
allocation according to an embodiment of the inven-
tion.

Fig. 6 discloses a front view of the second overcur-
rent protection pole of a breaker with optimized
space allocation according to an embodiment of the
invention.

Fig. 7 discloses a front view of a leakage protection
device of the breaker with optimized space allocation
according to an embodiment of the invention, where-
in the leakage release mechanism is at a closing
state.
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Fig. 8a, 8b, and 8c disclose a structure diagram of
a leakage release mechanism of a breaker with op-
timized space allocation according to an embodi-
ment of the invention, wherein the leakage release
mechanism is at a tripping position, Fig. 8b is a rear
view of Fig. 8a, Fig. 8c is a lateral view of Fig. 8b.

Fig. 9a, 9b, and 9c disclose a structure diagram of
a leakage release mechanism of a breaker with op-
timized space allocation according to an embodi-
ment of the invention, wherein the leakage release
mechanism is at a closing position, Fig. 9b is a rear
view of Fig. 9a.

Fig. 10 discloses arelease state of a leakage release
mechanism of a breaker with optimized space allo-
cation according to an embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0031] The present invention provides a breaker with
optimized space allocation, the breaker comprises: a first
overcurrent protection pole, a second overcurrent pro-
tection pole, and a leakage protection device. The first
overcurrent protection pole has a first input wire terminal
and a first output wire terminal, the first overcurrent pro-
tection pole is in serial connection with a first contact and
the first overcurrent protection pole includes a first oper-
ation mechanism. The second overcurrent protection
pole has a second input wire terminal and a second out-
put wire terminal, the second overcurrent protection pole
is in serial connection with a second contact and the sec-
ond overcurrent protection pole includes a second oper-
ation mechanism. The leakage protection device com-
prises an instrument transformer, an electromagnetic re-
lease, and a leakage release mechanism, the leakage
protection device further comprises a test circuit with a
test button, the test circuit is in serial connection with a
test resistor, one terminal of the test circuit is in parallel
connection with the firstinput wire terminal, and the other
terminal of the test circuit is in parallel connection with
the second output wire terminal. The instrument trans-
former detects a leakage current and initiates the elec-
tromagnetic release to transmit a signal, the first opera-
tion mechanism and the second operation mechanism
are released through the leakage release mechanism,
thereby the first contact and the second contact are dis-
connected to realize the leakage protection.

[0032] Referring to an embodiment of the present in-
vention, the breaker with optimized space allocation pro-
vides two overcurrent protection poles and a leakage pro-
tection device within a housing of two-module width. In
order to reach the object of space saving, the arrange-
ment of different components and the design of the hous-
ing is very important. In an embodiment, three parts of
main components are disposed in a housing of two-mod-
ule width (36mm): afirst part is an overcurrent protection
pole with a single contact, that is, the first overcurrent
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protection pole 6. The first overcurrent protection pole 6
comprises a first handle, a first operation mechanism, a
first instantaneous short-circuit protection device, a first
long time delay overload protection device, a first arc
quenching device, a test resistor, and two first wire ter-
minals. A second part is also an overcurrent protection
pole with a single contact, that is, the second overcurrent
protection pole 7. The second overcurrent protection pole
7 comprises a second handle, a second operation mech-
anism, a second instantaneous short-circuit protection
device, a second long time delay overload protection de-
vice, a second arc quenching device, and two second
wire terminals. Compared with the first overcurrent pro-
tection pole 6, the second overcurrent protection pole 7
does notinclude a test resistor. Except for the test resis-
tor, the remaining structure of the second overcurrent
protection pole 7 is the same as that of the first overcur-
rent protection pole 6. The second handle, the second
operation mechanism, the second instantaneous short-
circuit protection device, the second long time delay over-
load protection device, the second arc quenching device,
two second wire terminals are in mirror arrangement to
the first handle, the first operation mechanism, the first
instantaneous short-circuit protection device, the first
long time delay overload protection device, the first arc
quenching device, two first wire terminals A third part is
the leakage protection device 8. The leakage protection
device 8 comprises a instrument transformer, an electro-
magnetic release, a leakage release mechanism, a leak-
age indicator mechanism and a test circuit. On the width
direction of the housing, the leakage protection device 8
is disposed between the two overcurrent protection
poles, that is, between the first overcurrent protection
pole 6 and the second overcurrent protection pole 7.
[0033] The internal space of the within the housing of
the breaker with optimized space allocation are allocated
as follows:

[0034] The first overcurrent protection pole and the
second overcurrent protection pole occupies two fifths of
the width of the housing respectively and the leakage
protection device occupies one fifth of the width of the
housing.

[0035] The first release mechanism, the second re-
lease mechanism, and the leakage release mechanism
are at the same height within the housing, wherein the
first release mechanism and the second release mech-
anism occupies two fifths of the width of the housing re-
spectively, and the leakage release mechanism occupies
one fifth of the width of the housing.

[0036] The first instantaneous short-circuit protection
device and the second instantaneous short-circuit pro-
tection device are disposed at the same height within the
housing, the first instantaneous short-circuit protection
device and second instantaneous short-circuit protection
device occupies half of the width of the housing respec-
tivel y.

[0037] The first arc quenching device, the second arc
quenching device, and the instrument transformer are
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disposed at the same height within the housing, the first
arc quenching device and the second arc quenching de-
vice occupies one fourths of the width of the housing
respectively, and the instrument transformer occupies
half of the width of the housing.

[0038] The first arc quenching device, the second arc
quenching device and the electromagnetic release are
disposed at the same height within the housing, the first
arc quenching device and the second arc quenching de-
vice occupies one fourths of the width of the breaker re-
spectively, and the electromagnetic release occupies
half of the width of the breaker.

[0039] Referringto Fig. 1, Fig. 1 discloses an electrical
schematic diagram of a breaker with optimized space
allocation according to an embodiment of the invention.
The breaker comprises two overcurrent protection poles.
A first overcurrent protection pole is in serial connection
with a first contact 10, a first instantaneous protection
device 12 and a first long time delay overload protection
device 14. Correspondingly, a second overcurrent pro-
tection pole is in serial connection with a second contact
11, a second instantaneous protection device 13 and a
second long time delay overload protection device 15.
When leakage current occurs, the leakage current will
be detected by the instrument transformer 62 of the leak-
age protection device 8, a signal will be transmitted by
the electromagnetic release 18, and the first operation
mechanism 16 of the first overcurrent protection pole and
the second operation mechanism 35 of the second over-
current protection pole are released via the leakage re-
lease mechanism 21, thereby the first contact 10 and the
second contact 11 are disconnected to realize the leak-
age protection function. The leakage protection device 8
further comprises a test circuit 22, the test circuit 22 is in
serial connection with a test button 20 and a test resistor
19 (test resistor 19 is a portion of the first overcurrent
protection pole 6). One terminal of the test circuit 22 is
in parallel connection with the first input wire terminal 25
of the first overcurrent protection pole 6, and the other
terminal of the test circuit 22 is in parallel connection with
the second output wire terminal 26 of the second over-
current protection pole 7.

[0040] Fig. 2a and 2b disclose a space allocation dia-
gram of an breaker with optimized space allocation ac-
cording to an embodiment of the invention, wherein Fig.
2a discloses a front view of the breaker, and Fig. 2b dis-
closes a rear view of the breaker. As shown in the dia-
gram, the housing of the breaker has an inverted T-
shape, the housing comprises a first upper surface 101,
a second upper surface 102, a third upper surface 103,
afirst side surface 104, a second side surface 105, a first
bottom surface 106, a third side surface 107, and a fourth
side surface 108.

[0041] As shown in Fig. 2a, the first overcurrent pro-
tection pole 6 is disposed at the frontage of the breaker
(the frontage of the housing). The first operation mech-
anism 16 of the first overcurrent protection pole 6 is dis-
posed within a space surrounded by the first upper sur-
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face 101, the third side surface 107, and the fourth side
surface 108. The first output wire terminal 24 is disposed
within a space surrounded by the first side surface 104,
the second upper surface 102 and the first bottom surface
106. The first input wire terminal 25 is disposed within a
space surrouned by the second side surface 105, the
third upper surface 103 and the first bottom surface 106.
The first arc quenching device 30 is disposed between
the first output wire terminal 24 and the first input wire
terminal 25, above the first bottom surface 106. The first
instantaneous short-circuit protection device 28 is dis-
posed within a space above the first arc quenching device
30, on right side of the first output wire terminal 24, and
beneath the second upper surface 102. The contact of
the first release mechanism 29 is disposed at a position
above the first arc quenching device 30, on the left side
of the first input wire terminal 25 and beneath the third
upper surface 103. The test resistor 19 is disposed be-
tween the first operation mechanism 16 and the first in-
stantaneous short-circuit protection device 28, approxi-
mate to the third side surface 107.

[0042] The second overcurrentprotection pole 7 is dis-
posed in the rear of the breaker (in the rear of the hous-
ing), as shown in Fig. 2b. The operation mechanism 35
of the second overcurrent protection pole 7 is disposed
within a space surrounded by the first upper end terminal
101, the third side surface 107 and the fourth side surface
108. The second output wire terminal 26 is disposed with-
in a space surrounded by the first side surface 104, the
second upper surface 102 and the first bottom surface
106. The second input wire terminal 27 is disposed within
a space surrounded by the second side surface 105, the
third upper surface 103 and the first bottom surface 106.
The second arc quenching device 33 is disposed be-
tween the second output wire terminal 26 and the second
inputwire terminal 27, above the first bottom surface 106.
The second instantaneous short-circuit protection device
34 isdisposed at a position above the second arc quench-
ing device 33, on the left side of the second input wire
terminal 27 and beneath the second upper surface 102.
The contact of the second release mechanism 32 is dis-
posed at a position above the second arc quenching de-
vice 33, on the right side of the second output wire ter-
minal 26 and beneath the third upper surface 103.
[0043] Fig. 3a, 3b and 3c disclose a space allocation
diagram of a middle portion of an breaker with optimized
space allocation according to an embodiment of the in-
vention, wherein Fig. 3b is an A-A cross sectional view
of Fig. 3a, Fig. 3c is a B-B cross sectional view of Fig.
3a. The middle portion of the breaker, that is, the front
view and the cross sectional view of the leakage protec-
tion device 8 is shown in Fig. 3. Fig. 3a is a front view
the leakage protection device 8. As shown in the drawing,
the leakage indicator mechanism 41 is disposed beneath
the first upper surface 101 of the breaker, approximate
to the third side surface 107. The test button mechanism
38 of the leakage protection device 8 is disposed beneath
the first upper surface 101 of the breaker, approximate
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to the fourth side surface 108. The rectifier element or
circuit board 64 is disposed in a first area 36 or a second
area 37. The first area 36 is formed by the second upper
surface 102, thefirst side surface 104, and the firstbottom
surface 106. The second area 37 is formed by the third
upper surface 103, the second side surface 105 and the
first bottom surface 106. The instrument transformer 17
is disposed above the first bottom surface 106, and on
the right side of the first area 36. The first instantaneous
short-circuit protection device 28 of the first overcurrent
protection pole 6 and the second instantaneous short-
circuit protection device 34 of the second overcurrent pro-
tection pole 7 are disposed between the instrument trans-
former 17 and the leakage indicator mechanism 41. The
electromagnetic release 39 is disposed above the first
bottom surface 106, on the right side of the instrument
transformer 17. The leakage release mechanism 40 is
disposed beneath the first upper surface 101, above the
first bottom surface 106, on the left side of the second
area 37, and on the right side of the following compo-
nents: leakage indicator mechanism 41, the first instan-
taneous short-circuit protection device 28, the second
instantaneous short-circuit protection device 34 and the
electromagnetic release 39.

[0044] Fig. 3a and Fig. 3b are cross sectional views
along A-Aline and B-B line of Fig. 3, it indicates explicitly
the space allocation condition of three portions, such as
two overcurrent protection poles and the leakage protec-
tion device disposed therebetween of the embodiment.
[0045] Referringto Fig. 3a, thefirstrelease mechanism
29 of the first overcurrent protection pole 6, the second
release mechanism 32 of the second overcurrent protec-
tion pole 7, and the leakage release mechanism 40 of
the leakage protection device 8 are disposed atthe same
height in the housing. As to the space allocation on the
width of the housing, each of the first release mechanism
29 of the first overcurrent protection pole 6 and the sec-
ond release mechanism 32 of the second overcurrent
protection pole 7 occupies about two fifths of the width
of the breaker (equal to the width of the housing), the
leakage release mechanism 40 of the leakage protection
device 8 occupies one fifth of the width of the breaker
(the width of the housing). The first instantaneous short-
circuit protection device 28 of the first overcurrent pro-
tection pole 6 and the second instantaneous short-circuit
protection device 34 of the second overcurrent protection
pole 7 are disposed at the same height in the housing.
As to the space allocation on the width of the housing,
each of the first instantaneous short-circuit protection de-
vice 28 of the first overcurrent protection pole 6 and the
second instantaneous short-circuit protection device 34
of the second overcurrent protection pole 7 occupies half
of the width of the breaker (the width of the housing).
[0046] The first arc quenching device 30 of the first
overcurrent protection pole 6, the second arc quenching
device 33 of the second overcurrent protection pole 7,
and the instrument transformer 17 of the leakage protec-
tion device 8 are disposed at the same heightin the hous-
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ing. As to the space allocation on the width of the housing,
each of the first arc quenching device 30 of the first over-
current protection pole 6 and the second arc quenching
device 33 of the second overcurrent protection pole 7
occupies one fourth of the width of the housing (the width
of the breaker), and the instrument transformer 17 of the
leakage protection device 8 occupies half of the width of
the housing (the width of the breaker).

[0047] ReferringtoFig. 3b, thefirstrelease mechanism
29 of the first overcurrent protection pole 6, the second
release mechanism 32 of the second overcurrent protec-
tion pole 7 and the leakage protection mechanism 40 of
the leakage protection device 8 are disposed at the same
height in the housing. As to the space allocation on the
width of the housing, each of the first release mechanism
29 of the first overcurrent protection pole 6 and the sec-
ond release mechanism 32 of the second overcurrent
protection pole 7 occupies about two fifths of the width
of the breaker (the width of the housing), and the leakage
release mechanism 40 of the leakage protection device
8 occupies one fifth of the width of the breaker (the width
of the housing).

[0048] The first arc quenching device 30 of the first
overcurrent protection pole 6, the second arc quenching
device 33 of the second overcurrent protection pole 7,
and the electromagnetic release 39 of the leakage pro-
tection device 8 are disposed at the same height in the
housing. As to the space allocation on the width of the
housing, the firstarc quenching device 30 of the first over-
current protection pole 6 and the second arc quenching
device 33 of the second overcurrent protection pole 7
occupies one fourth of the width of the housing, and the
electromagnetic release of the leakage protection device
8 occupies half of the width of the housing.

[0049] Fig. 4 discloses an exploded view of a breaker
with optimized space allocation according to an embod-
iment of the invention. The assemblies of the first over-
current protection pole 6 are included in the first housing
1andthe second housing 2, the assemblies ofthe second
overcurrent protection pole 7 are included in the third
housing 3 and the fourth housing 4, the assemblies of
the leakage protection device 8 are included in the sec-
ond housing 2 and the third housing 3.

[0050] Fig. 5 discloses a front view of the first overcur-
rent protection pole of a breaker with optimized space
allocation according to an embodiment of the invention.
Wherein the first operation mechanism 16, the test re-
sistor 19, the first output wire terminal 24, the first input
wire terminal 25, the first instantaneous short-circuit pro-
tection device 28, the first release mechanism 29, the
first arc quenching device 30 have been illustrated by
specific elements. Compared with the space allocation
diagram shown in Fig. 2a, the schematic block diagram
of 2a has been substituted by specific elements in Fig.
5. However, the space allocation and the layout plan of
both are the same. A coil 46 and a soft wire 44 of the first
instantaneous short-circuit protection device 28 are also
shown in Fig. 5.
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[0051] Similar as Fig. 5, Fig. 6 discloses a front view
of the second overcurrent protection pole 7 of a breaker
with optimized space allocation according to an embod-
iment of the invention. The second operation mechanism
35, the second output wire terminal 26, the second input
wire terminal 27, the second instantaneous short-circuit
protection device 34, the second release mechanism 32,
the second arc quenching device 33 have beeniillustrated
by specific elements, compared with the space allocation
diagram shown in Fig. 2b, the schematic block diagram
of Fig. 2b has been substituted by specific elements in
Fig. 6. However, the space allocation and the layout plan
of both are the same. A coil 47 and a soft wire 45 of the
first instantaneous short-circuit protection device 28 are
also shown in Fig. 6.

[0052] In an embodiment, the leakage release mech-
anism 40 of the leakage protection device 8 has three
states: a tripping state, a closing state, and a releasing
state. Fig. 7 discloses afront view of a leakage protection
device of the breaker with optimized space allocation ac-
cording to an embodiment of the invention, the leakage
release mechanism is at the closing state. In Fig. 8a, 8b,
and 8c, the leakage release mechanism is at a tripping
position, Fig. 8b is a rear view of Fig. 8a, Fig. 8c is a
lateral view of Fig. 8b. In Fig. 9a, 9b, and 9c, the leakage
release mechanism is at a closing position, Fig. 9b is a
rear view of Fig. 9a. In Fig. 10, the leakage release mech-
anism is at a releasing state.

[0053] Specifically, Fig. 8bis a left view of Fig. 8a, Fig.
8cis a rear view of Fig. 8a. As shown in the diagram, the
leakage release mechanism 40 comprises a handle 50,
a U-shaped rod 51, a lock 52, a link rod 54, a jump cue
56, areset rod 61, a trip lever 59, and an elastic reed 60.
The handle 50 of the leakage release mechanism 40 may
be used as a leakage indicator, and may be rotatablely
assembled on the first shaft 74 of the third housing 3.
The spring 49 of the handle 50 is disposed on the handle
50, the spring 49 has two arms, one arm functions on the
handle 50, the other arm functions on the housing 3. The
spring 49 is used to reset the handle 50. One end of the
U-shaped rod is disposed in a first hole 71 of the handle
50, and the other end is disposed in a second hole 72 of
the lock 52. Another hole on the lock 52, the third hole
73, is rotatablely assembled on the shaft of the link rod
54. A hole 533 of the link rod 54 is rotatablely assembled
on the seventh shaft 88 of the housing 3. The trip lever
56 is rotatablely disposed above the link rod 54, and may
rotate around the second shaft 78 of the link rod 54. The
reset rod 61 is rotatablely assembled on a third shaft 84
of the housing 3, a elastic reed 60 is fixed to the root 46
of the reset rod 61, the trip lever 59 is rotatablely assem-
bled on a fourth shaft 85 of the housing 3. A torsion spring
70 is fixed on the seventh shaft 88, one arm thereof func-
tions on the housing 3, the other arm functions on a eighth
shaft 89 of the link rod 54. The torsion spring 70 produces
a clockwise force on the link rod 54. The electromagnetic
release 63 is fixed on a fifth shaft 86 and a sixth shaft 87
of the housing 3. It can be seen more clearly in Fig. 8c
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the space allocation condition among the components,
such as the lock 52, link rod 54, jump cue 56, reset rod
61, trip lever 59, etc,. On the width direction, the link rod
54 and the reset rod 61 are coplanar, the jump cue 56
and the trip lever 59 are coplanar, the area of the lower
portion 83 of the elastic reed 60 is larger than other po-
sitions of the reed, so that it can contact the trip lever 59
on the width direction.

[0054] At the tripping state, as shown in Figs. 8a-8c,
two release surfaces of the lock 52 and jump cue 56 at
can be seen under this state, the first release surface 75
and the second release surface 76 are separate. At the
closing state, the handle jacket of the breaker drives the
handle 50 to overcome the force generated by the spring
49 and rotate counterclockwise. The handle 50 make the
lock 52 and the jump cue 56 lock at the first release sur-
face 75 and the second release surface 76 via the U-
shaped rod 51, thereby the link rod 54 is driven to over-
come the huge torsion force of the torsion spring 70 and
rotated counterclockwise, the lance 81 at the lower por-
tion of the link rod 54 hits the upper portion 80 of the reset
rod 61, and drives the reset rod 61 and elastic reed 60
to rotate clockwise. The putter 79 on the electromagnetic
release 63 is driven to return back to its initial position,
and completes the reset of the electromagnetic release
63. At the same time, one arm 90 of the jump cue 56
drives one arm 91 of the trip lever 59, making the trip
lever 59 rotate counterclockwise and resets.

[0055] When the above actions are completed, the
leakage release mechanism 40 is at a closing state, as
shown in Figs. 9a-9c.

[0056] When leakage currentis detected by the instru-
ment transformer 62, an action signal will be transmitted
to the electromagnetic release 63 by the instrument
transformer 62 to pop out the putter 79 of the electro-
magnetic release 63, thereby the lower portion 83 of the
elastic reed 60 is hit, the hit force is transferred to a con-
tacted convex portion 41 on the trip lever 59 via the elastic
reed 60, and the trip lever 59 rotates clockwise, the lower
portion 90 of the jump cue 56 will be hit by the upper
portion 91 of the trip lever 59, and after a counterclock-
wise force acting on the jump cue 56, the first release
surface (the upper release surface) 75 will be separated
from the second release surface 76 of the lock 52, the
release is completed by the leakage release mechanism
40, at the same time when the leakage release mecha-
nism 40 is released, the ninth shaft 65 may be hit by the
bend portion 82 of the link rod 54, the ninth shaft 65 is
connected with the release rod of the first operation
mechanism and the second operation mechanism of the
first overcurrent protection pole and the second overcur-
rent protection pole of the breaker, thereby the breaker
is released.

[0057] In Figs. 9a-9c, the popping out of the putter 79
of the electromagnetic release 63 is instantaneous, the
U-shaped rod 51 connected with the handle cannot act
instantaneously, therefore the lock 52 connected with the
U-shaped rod 51 is at a temporary standstill state, while
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the jump cue 56 rotates counterclockwise under the mo-
mentum of the trip lever 59.

[0058] The numeral 38 in Fig. 3a indicates that the test
button 55 locates at the upper surface 101 and side sur-
face 108. The torsion spring 57 is fixed on the shaft 58
of the housing 3, one arm 68 of the torsion spring 57 is
electrically connected with the second wire terminal (in-
put wire terminal) of the second overcurrent protection
pole 7 through the housing 3. The test resistor 19 is fixed
inside the first overcurrent protection pole 6 (See Fig. 5),
one pin of the test resistor 19 goes through the housing
2, and is fixed on a semi-pass slot 66, which locates be-
tween the area 28 (the first instantaneous short-circuit
protection device 28) and the handle 50 (the leakage
indicator handle), at the middle upper portion of housing
3 (See Fig. 7). Another pin of the test resistor 19 is elec-
trically connected electrically with the coil 46 of the first
instantaneous short-circuit protection device 28 of the
first overcurrent protection pole 6, the coil 46 is pierced
from the instrument transformer 62 via the soft wire 44
(the structure of the second instantaneous short-circuit
protection device 34 and the coil 47 and the soft wire 45
are similar), and is soldered with the first wire terminal
24 (outputterminal) of the first overcurrent protection pole
6. A fracture may be formed at a position 69 by another
arm 67 of the torsion spring 57 and one pin of the test
resistor 19.

[0059] When the test button 55 is depressed, one arm
67 of the torsion spring 57 is pressed by the pressure
column at the lower portion of the test button, and is con-
tacted with the pin of the test resistor 19 disposed in the
semi-pass slot 66. The test circuit 22 is turned on to form
test leakage current, then the leakage release mecha-
nism 40 is released and the breaker is disconnected.
[0060] A spring 53 is tightly hooped on a cylinder of
the test button 55, when the leakage mechanism is at
the closing state, the lower portion of the spring 53 is
vacant; when the leakage mechanism is at the tripping
state, a tiny clockwise reset force is produced for the
jump cue 56 by the spring 53 on a platform 77 at right
side of the jump cue 56.

[0061] InFig. 10, the leakage release mechanism is at
the release state. The respective components shown in
Fig. 10 are similar as those described in Figs. 8a-8c and
Figs. 9a-9c, and will not be described repeatedly.
[0062] The effect of reducing the space volume is
reached by the breaker with optimized space allocation
of the presentinvention, the internal space of the breaker
has been reasonably optimized and spatially arranged
to integrate two overcurrent protection poles and a leak-
age protection module into one breaker product.

[0063] The above embodiments are provided to those
skilled in the art to realize or use the invention, under the
condition that various modifications or changes being
made by those skilled in the art without departing the
scope of the claims, the above embodiments may be
modified and changed variously, therefore the protection
scope of the invention is not limited by the above embod-
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iments, rather, it should conform to the maximum scope
of the innovative features mentioned in the Claims.

nism (16) is disposed within a space surrounded
by the first upper surface (101), the third side
surface (107) and the fourth side surface (108),
the first output wire terminal (24) is disposed
within a space surrounded by the first side sur-
face (104), the second upper surface (102) and
the first bottom surface (106), the first input wire
terminal (25) is disposed within a space sur-

Claims 5

1. A breaker with optimized space allocation, charac-
terized in that the breaker comprises:

rounded by the second side surface (105), the

a first overcurrent protection pole (6) with a first 70 third upper surface (103) and the first bottom
input wire terminal (25) and a first output wire surface (106);
terminal (24), the first overcurrent protection wherein the second operation mechanism (35),
pole (6) being in serial connection with a first the second outputwire terminal (26) and the sec-
contact (10) and the first overcurrent protection ond input wire terminal (27) are disposed in the
pole (6) including a first operation mechanism 15 rear of the housing, wherein the second opera-
(16); tion mechanism (35) is disposed within a space
a second overcurrent protection pole (7) with a surrounded by the first upper surface (101), the
second input wire terminal (27) and a second third side surface (107) and the fourth side sur-
output wire terminal (26), the second overcur- face (108), the second output wire terminal (26)
rent protection pole (7) being in serial connection 20 is disposed within a space surrounded by the
with a second contact (11) and the second over- first side surface (104), the second upper sur-
current protection pole (7) including a second face (102) and the first bottom surface (106), the
operation mechanism (35); second input wire terminal (27) is disposed with-
a leakage protection device (8) comprising an in a space surrounded by the second side sur-
instrument transformer (17), an electromagnetic 25 face (105), the third upper surface (103) and the
release (18), and a leakage release mechanism, first bottom surface (106), wherein the leakage
the leakage protection device further comprising release mechanism comprises a handle (50), a
a test circuit (22) with a test button (20), the test U-shaped rod, a lock, a link rod (54), a first ele-
circuit being in serial connection with a test re- ment (56), a reset rod (61), a trip lever (59), and
sistor (19), 30 an elastic reed (60);
wherein the handle (50) is used as a leakage indicator,
one terminal of the test circuit (22) being con- and is rotatably assembled on a housing of the
nected to the first input wire terminal (25), and breaker,
the other terminal of the test circuit (22) being one end of the U-shaped rod is connected with
connected to the second output wire terminal 35 the handle (50), and the other end of the U-
(26); shaped rod is connected with the lock (52);
wherein the instrument transformer (17) detects the lock (52) is rotatably connected with the link
a leakage current and initiates the electromag- rod (54), and the link rod (54) is rotatably con-
netic release (18) to release the first operation nected with the housing;
mechanism (16) and the second operation 40 thefirstelement (56) is rotatably disposed above
mechanism (35) through the leakage release the link rod (54);
mechanism, thereby the first contact and the theresetrod (61) is rotatably connected with the
second contact are disconnected to realize the housing;
leakage protection; the elastic reed (60) is connected with the reset
wherein a housing of the breaker is inverted T- 45 rod (61);
shaped, the first overcurrent protection pole (6), the trip lever (59) is rotatably connected with the
the second overcurrent protection pole (7) and housing, and
the leakage protection device (8) are disposed wherein the width of the housing of the breaker
in the housing, the housing has a first upper sur- is two-module, which is 36 mm, wherein the first
face (101), a second upper surface (102), a third 50 overcurrent protection pole (6), the second over-
upper surface (103), a first side surface (104), current protection pole (7) and the leakage pro-
a second side surface (105), a first bottom sur- tection device (8) are disposed in the housing,
face (106), a third side surface (107), and a the leakage protection device (8) is between the
fourth side surface (108); first overcurrent protection pole (6) and the sec-
55

wherein the first operation mechanism (16), the
first output wire terminal (24) and the first input
wire terminal (25) are disposed in the front of
the housing, wherein the first operation mecha-

ond overcurrent protection (7) pole on the width
direction of the housing,

the first overcurrent protection pole (6) further
comprises a first arc quenching device (30), dis-
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posed between the first output wire terminal (24)
and the first input wire terminal (25), above the
first bottom surface (106);

the second overcurrent protection pole (7) fur-
ther comprises a second arc quenching device
(33), disposed between the second output wire
terminal (26) and the second input wire terminal
(27), above the first bottom surface (106);

the first arc quenching device (30), the second
arc quenching device (33), and the instrument
transformer (17) are at the same height within
the housing, the first arc quenching device (30)
and the second arc quenching device (33) oc-
cupies one fourths of the width of the housing,
and the instrument transformer occupies half of
the width the housing; or

the first arc quenching device (30), the second
arc quenching device (33) and the electromag-
netic release (18) are at the same height in the
housing, the first arc quenching device (30) and
the second arc quenching device (33) occupies
one fourths of the width of the housing, and the
electromagnetic release (18) occupies half of
the width of the housing.

The breaker with optimized space allocation accord-
ing to claim 1, characterized in that

the handle (50) has a spring (49) with two arms, one
arm acts on the handle (50) and the other arm acts
on the housing, the spring (49) resets the handle
(50);

one end of U-shaped rod (51) is disposed in a first
hole (71) of the handle (50), the other end of U-
shaped rod (51) is disposed in a second hole (72) of
the lock (52), a third hole (73) of the lock (52) is ro-
tatably assembled in a shaft of the link rod (54), the
link rod (54) is rotatably assembled on the housing,
the first element (56) is disposed above the link rod
(54) and rotates around a second shaft (78) of the
link rod (54);

the elastic reed (60) is fixed at the root of the reset
rod (61).

The breaker with optimized space allocation accord-
ing to claim 1, characterized in that

the first release mechanism (29) of the first overcur-
rent protection pole (6), the second release mecha-
nism (32) of the second overcurrent protection pole
(7), and the leakage release mechanism (40) of the
leakage protection device (8) are disposed at the
same height in the housing, wherein each of the first
release mechanism (29) of the first overcurrent pro-
tection pole (6) and the second release mechanism
(32) of the second overcurrent protection pole (7)
occupies about two fifths of the width of the breaker,
the leakage release mechanism (40) of the leakage
protection device (8) occupies one fifth of the width
of the breaker.
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4.

The breaker with optimized space allocation accord-
ing to claim 1, characterized in that

the first overcurrent protection pole (6) is further in
serial connection with a first instantaneous short-cir-
cuit protection device (28), disposed within a space
above thefirst arc quenching device (30), on the right
side of the first output wire terminal (24), and beneath
the second upper surface (102);

the second overcurrent protection pole (7) is further
in serial connection with a second instantaneous
short-circuit protection device (34), disposed within
a space above the second arc quenching device
(33), in the left side of the second input wire terminal
(27), and beneath the second upper surface (102);
the firstinstantaneous short-circuit protection device
(28) and the second instantaneous short-circuit pro-
tection device (34) are atthe same heightin the hous-
ing, the first instantaneous short-circuit protection
device (28) and second instantaneous short-circuit
protection device (34) occupied half of the width of
the housing respectively.

The breaker with optimized space allocation accord-
ing to claim 4, characterized in that

the test resistor (19) is disposed between the first
operation mechanism (16) and the first instantane-
ous short-circuit protection device (28), approximate
to the third side surface (107).

The breaker with optimized space allocation accord-
ing to claim 5, characterized in that

the first overcurrent protection pole (6) further com-
prises a first release mechanism (29), a contact of
the first release mechanism (29) is disposed within
a space above the first arc quenching device (30),
on the left side of the first input wire terminal (25),
and beneath the third upper surface;

the second overcurrent protection pole (7) further
comprises a second release mechanism (32), a con-
tact of the second release mechanism (32) is dis-
posed within a space above the second arc quench-
ing device (30), on the right side of the second output
wire terminal (26), and beneath the third upper sur-
face (103);

the first release mechanism (29), the second release
mechanism (32), and the leakage protection mech-
anism (40) are at the same height in the housing,
the first release mechanism (29) and the second re-
lease mechanism (32) occupied two fifths of the
width of the housing respectively and the leakage
protection mechanism (40) occupies one fifth of the
width of the housing.

The breaker with optimized space allocation accord-
ing to claim 1, characterized in that

the first overcurrent protection pole (6) is further in
serial connection with afirst long time delay overload
protection device (14);
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the second overcurrent protection pole (7) is further
in serial connection with a second long time delay
overload protection device (15).

The breaker with optimized space allocation accord-
ing to claim 1, characterized in that

a first area (36) is formed by the second upper sur-
face (102), the first side surface (104) and the first
bottom surface (106), a second area (37) is formed
by the third upper surface (103), the second side
surface (105) and the first bottom surface (106);
the instrument transformer (17) is disposed above
the first bottom surface (106), on the right side of the
first area (36);

the electromagnetic release (18) is disposed above
the first bottom surface (106), on the right side of the
instrument transformer (17);

the test button (20) is disposed beneath the first up-
per surface (101), approximate to the fourth side sur-
face (108).

The breaker with optimized space allocation accord-
ing to claim 1, characterized in that

the leakage release mechanism (40) is disposed be-
neath the first upper surface (101), above the first
bottom surface (106), on the left side of the second
area (37), and on the right side of the leakage indi-
cator mechanism (41) and the electromagnetic re-
lease (18).

The breaker with optimized space allocation accord-
ing to claim 1, characterized in that

the leakage protection device further comprises an
leakage indicator mechanism (41);

the leakage indicator mechanism (41) is disposed
beneath the first upper surface (101), approximate
to the third side surface.

Patentanspriiche

1.

Schutzschalter mit optimierter Raumzuweisung, da-
durch gekennzeichnet, dass der Schutzschalter
Folgendes umfasst:

einen ersten Uberstromschutzpol (6) mit einer
ersten Eingangsdrahtklemme (25) und einer
ersten Ausgangsdrahtklemme (24), welcher
erste Uberstromschutzpol (6) in Serie mit einem
ersten Kontakt (10) verbunden ist und der erste
Uberstromschutzpol einen ersten Bedienungs-
mechanismus (16) umfasst;

einen zweiten Uberstromschutzpol (7) mit einer
zweiten Eingangsdrahtklemme (27) und eine
zweite Ausgangsdrahtklemme (26), welcher
zweite Uberstromschutzpol (7) in Serie mit ei-
nem zweiten Kontakt (11) verbunden ist und der
zweite Uberstromschutzpol (7) einen zweiten
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Bedienungsmechanismus (35) umfasst;

eine Leckschutzvorrichtung (8), umfassend ei-
nen Instrumententransformator (17), eine elek-
tromagnetische Freigabe (18) und einen Leck-
freigabemechanismus, welche Leckschutzvor-
richtung ferner einen Testschaltkreis (22) mit ei-
nem Testknopf (20) umfasst, welcher Test-
schaltkreis in Serie mit einem Testwiderstand
(19) verbunden ist,

wobei

eine Klemme des Testschaltkreises (22) mit der
ersten Eingangsdrahtklemme (25) verbunden
ist und die andere Klemme des Testschaltkrei-
ses (22) mit der zweiten Ausgangsdrahtklemme
(26) verbunden ist;

wobeider Instrumententransformator (17) einen
Leckstrom erkennt und die elektromagnetische
Freigabe (18) ausloést, um den ersten Bedie-
nungsmechanismus (16) und den zweiten Be-
dienungsmechanismus (35) durch den Leckfrei-
gabemechanismus freizugeben, sodass da-
durch der erste Kontakt und der zweite Kontakt
getrennt werden, um den Leckschutz zu be-
werkstelligen;

wobei ein Gehduse des Schutzschalters umge-
kehrt T-férmig ist, der erste Uberstromschutzpol
(6), der zweite Uberstromschutzpol (7) und die
Leckschutzvorrichtung (8) in dem Gehduse an-
geordnet sind, das Gehause eine erste obere
Flache (101), eine zweite obere Flache (102),
eine dritte obere Flache (103), eine erste Sei-
tenflache (104), eine zweite Seitenflache (105),
eine erste untere Flache (106), eine dritte Sei-
tenflaiche (107) und eine vierte Seitenflache
(108) hat;

wobei der erste Bedienungsmechanismus (16)
die erste Ausgangsdrahtklemme (24) und die
erste Eingangsdrahtklemme (25) vorne am Ge-
hause angeordnet sind, wobei der erste Bedie-
nungsmechanismus (16) in einem Raum, um-
geben von der ersten oberen Flache (101), der
dritten Seitenflache (107) und der vierten Sei-
tenflache (108), angeordnet ist, die erste Aus-
gangsdrahtklemme (24) in einem Raum, umge-
ben von der ersten Seitenflache (104), der zwei-
ten oberen Flache (102) und der ersten unteren
Flache (106), angeordnet ist, die erste Ein-
gangsdrahtklemme (25) in einem Raum, umge-
ben von der zweiten Seitenflache (105) der drit-
ten oberen Flache (103) und der ersten unteren
Flache (106) angeordnet ist;

wobei der zweite Bedienungsmechanismus
(35), die zweite Ausgangsdrahtklemme (26) und
die zweite Eingangsdrahtklemme (27) hinten im
Gehause angeordnet sind, wobei der zweite Be-
dienungsmechanismus (35) in einem Raum,
umgeben von der ersten oberen Flache (101)
der dritten Seitenflache (107) und der vierten
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Seitenflache (108), angeordnet ist, die zweite
Ausgangsdrahtklemme (26) in einem Raum,
umgeben von der ersten Seitenflache (104), der
zweiten oberen Flache (102) und der ersten un-
teren Flache (106), angeordnet ist, die zweite
Eingangsdrahtklemme (27) in einem Raum, um-
geben von der zweiten Seitenflache (105), der
dritten oberen Flache (103) und der ersten un-
teren Flache (106) angeordnet ist,

wobei der Leckfreigabemechanismus einen
Griff (50), eine U-férmige Stange, einen Riegel,
eine Verbindungsstange (54), ein erstes Ele-
ment (56), eine Ricksetzstange (61), einen
Auslésehebel (59) und einen elastischen Reed
(60) umfasst;

der Griff (50) als ein Leckanzeiger verwendet
wird und drehbar an einem Gehause des
Schutzschalters angebaut ist,

ein Ende der U-férmigen Stange mit dem Griff
(50) verbunden ist und das andere Ende der U-
férmigen Stange mitdem Riegel (52) verbunden
ist;

der Riegel (52) drehbar mit der Verbindungs-
stange (54) verbunden ist und die Verbindungs-
stange (54) drehbar mit dem Geh&use verbun-
den ist;

das erste Element (56) drehbar tber der Ver-
bindungsstange (54) angeordnet ist; die Riick-
setzstange (61) drehbar mit dem Gehause ver-
bunden ist;

die elastische Stange (60) mit der Ricksetz-
stange (61) verbunden ist;

der Ausldsehebel (59) drehbar mit dem Gehau-
se verbunden ist, und

wobei die Breite des Gehéduses des Schutz-
schalters zweimodulig ist, was 36 mm ist, wobei
der erste Uberstromschutzpol (6), der zweite
Uberstromschutzpol (7) und die Leckschutzvor-
richtung (8) in dem Gehéause angeordnet sind,
die Leckschutzvorrichtung (8) zwischen dem
ersten Uberstromschutzpol (6) und dem zweiten
Uberstromschutzpol (7) auf der Breitenrichtung
des Gehauses ist,

der erste Uberstromschutzpol (6) ferner eine
erste Lichtbogenléschvorrichtung (30) umfasst,
angeordnet zwischen der ersten Ausgangs-
drahtklemme (24) und der ersten Eingangs-
drahtklemme (25) Uber der ersten unteren Fla-
che (106);

der zweite Uberstromschutzpol (7) ferner eine
zweite Lichtbogenléschvorrichtung (33) um-
fasst, angeordnet zwischen der zweiten Aus-
gangsdrahtklemme (26) und der zweiten Ein-
gangsdrahtklemme (27) Gber der ersten unteren
Flache (106);

die erste Lichtbogenldschvorrichtung (30), die
zweite Lichtbogenldschvorrichtung (33) und der
Instrumententransformator (17) auf der glei-
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chenHo6heindem Geh&use sind, die erste Licht-
bogenléschvorrichtung (30) und die zweite
Lichtbogenléschvorrichtung (33) ein Viertel der
Breite des Gehauses belegen, und der Instru-
mententransformator die Halfte der Breite des
Gehauses belegt; oder

die erste Lichtbogenldschvorrichtung (30), die
zweite Lichtbogenléschvorrichtung (33) und die
elektromagnetische Freigabe (18) auf der glei-
chenHo6heindem Geh&use sind, die erste Licht-
bogenléschvorrichtung (30) und die zweite
Lichtbogenléschvorrichtung (33) ein Viertel der
Breite des Gehauses belegen und die elektro-
magnetische Freigabe (18) die Halfte der Breite
des Gehauses belegt.

Schutzschalter mit optimierter Raumzuweisung
nach Anspruch 1, dadurch gekennzeichnet, dass
der Griff (50) eine Feder (49) mit zwei Armen hat,
wovon ein Arm auf den Griff (50) wirkt und der andere
Arm auf das Gehause wirkt, welche Feder (49) den
Griff (50) zurlcksetzt;

ein Ende der U-férmigen Stange (51) in dem ersten
Loch (71) des Griffs (50) angeordnet ist, das andere
Ende der U-férmigen Stange (51) in einem zweiten
Loch (72) des Riegels (52) angeordnetiist, ein drittes
Loch (73) des Riegels (52) drehbar in einen Schaft
der Verbindungsstange (54) eingebaut ist, die Ver-
bindungsstange (54) drehbar an dem Gehause an-
gebaut ist, das erste Element (56) tber der Verbin-
dungsstange (54) angeordnet ist und sich um einen
zweiten Schaft (78) der Verbindungsstange (54)
dreht;

der elastische Reed (60) am Ful? der Riicksetzstan-
ge (61) befestigt ist.

Schutzschalter mit optimierter Raumzuweisung
nach Anspruch 1, dadurch gekennzeichnet, dass
der erste Freigabemechanismus (29) des ersten
Uberstromschutzpols (6), der zweite Freigabeme-
chanismus (32) des zweiten Uberstromschutzpols
(7) und der Leckfreigabemechanismus (40) der
Leckschutzvorrichtung (8) auf der gleichen Hohe in
dem Gehaduse angeordnet sind, wobei jeder des ers-
ten Freigabemechanismus (29) des ersten Uber-
stromschutzpols (6) und des zweiten Freigabeme-
chanismus (32) des zweiten Uberstromschutzpols
(7) ungefahr zwei Finftel der Breite des Schutzhal-
ters belegen, und der Leckfreigabemechanismus
(40) der Leckschutzvorrichtung (8) ein Flnftel der
Breite des Schutzschalters belegt.

Schutzschalter mit optimierter Raumzuweisung
nach Anspruch 1, dadurch gekennzeichnet, dass
der erste Uberstromschutzpol (6) ferner in serieller
Verbindung mit einer ersten sofortigen Kurzschluss-
schutzvorrichtung (28) ist, angeordnet in einem
Raum uber der ersten Lichtbogenldschvorrichtung
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(30) aufderrechten Seite der ersten Ausgangsdraht-
klemme (24) und unter der zweiten oberen Flache
(102);

der zweite Uberstromschutzpol (7) ferner in serieller
Verbindung mit einer zweiten sofortigen Kurz-
schlussschutzvorrichtung (34) ist, angeordnet in ei-
nem Raum Uber der zweiten Lichtbogenléschvor-
richtung (33) in der linken Seite der zweiten Ein-
gangsdrahtklemme (27) und unter der zweiten obe-
ren Flache (102);

die erste sofortige Kurzschlussschutzvorrichtung
(28) und die zweite sofortige Kurzschlussschutzvor-
richtung (34) auf der gleichen Héhe in dem Gehause
sind, welche erste sofortige Kurzschlussschutzvor-
richtung (28) und zweite sofortige Kurzschluss-
schutzvorrichtung (34) jeweils die Halfte der Breite
des Gehéauses belegen.

Schutzschalter mit optimierter Raumzuweisung
nach Anspruch 4, dadurch gekennzeichnet, dass
der Testwiderstand (19) zwischen dem ersten Be-
dienungsmechanismus (16) und der ersten soforti-
gen Kurzschlussschutzvorrichtung (28) nahe der
dritten Seitenflache (107) angeordnet ist.

Schutzschalter mit optimierter Raumzuweisung
nach Anspruch 5, dadurch gekennzeichnet, dass
dererste Uberstromschutzpol (6) ferner einen ersten
Freigabemechanismus (29) umfasst, wobei ein Kon-
takt des ersten Freigabemechanismus (29) in einem
Raum uber der ersten Lichtbogenl&schvorrichtung
(30) auf der linken Seite der ersten Eingangsdraht-
klemme (25) und unter der dritten oberen Flache an-
geordnet ist;

der zweite Uberstromschutzpol (7) ferner einen
zweiten Freigabemechanismus (32) umfasst, ein
Kontakt des zweiten Freigabemechanismus (32) in
einem Raum Uber der zweiten Lichtbogenldschvor-
richtung (30) auf der rechten Seite der zweiten Aus-
gangsdrahtklemme (26) und unter der dritten oberen
Flache (103) angeordnet ist;

der erste Freigabemechanismus (29), der zweite
Freigabemechanismus (32) und der Leckschutzme-
chanismus (40) auf der gleichen Héhe in dem Ge-
hause sind, der erste Freigabemechanismus (29)
und der zweite Freigabemechanismus (32) jeweils
zwei Funftel der Breite des Gehduses belegen und
der Leckschutzmechanismus (40) ein Funftel der
Breite des Gehauses belegt.

Schutzschalter mit optimierter Raumzuweisung
nach Anspruch 1, dadurch gekennzeichnet, dass
der erste Uberstromschutzpol (6) ferner in serieller
Verbindung mit einer ersten Langzeit-Uberlastungs-
schutzvorrichtung (14) ist;

der zweite Uberstromschutzpol (7) ferner in serieller
Verbindung mit einer zweiten Langzeit-Uberlas-
tungsschutzvorrichtung (15) ist.
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Schutzschalter mit optimierter Raumzuweisung
nach Anspruch 1, dadurch gekennzeichnet, dass
ein erster Bereich (36) von der zweiten oberen Fla-
che (102), der ersten Seitenflache (104) und der ers-
ten unteren Flache (106) gebildet wird, ein zweiter
Bereich von der dritten oberen Flache (103), der
zweiten Seitenflache (105) und der ersten unteren
Flache (106) gebildet wird;

der Instrumententransformator (17) tUber der ersten
unteren Flache (106) auf der rechten Seite des ers-
ten Bereichs (36) angeordnet ist;

die elektromagnetische Freigabe (18) Uber der ers-
ten unteren Flache (106) auf der rechten Seite des
Instrumententransformators (17) angeordnet ist;
der Testknopf (20) unter der ersten oberen Flache
(101) nahe der vierten Seitenflache (108) angeord-
net ist.

Schutzschalter mit optimierter Raumzuweisung
nach Anspruch 1, dadurch gekennzeichnet, dass
der Leckfreigabemechanismus (40) unter der ersten
oberen Flache (101) Uber der ersten unteren Flache
(106) auf der linken Seite des zweiten Bereichs (37)
und auf der rechten Seite des Leckanzeigemecha-
nismus (41) und der elektromagnetischen Freigabe
(18) angeordnet ist.

Schutzschalter mit optimierter Raumzuweisung
nach Anspruch 1, dadurch gekennzeichnet, dass
die Leckschutzvorrichtung ferner einen Leckanzei-
gemechanismus (41) umfasst;

der Leckanzeigemechanismus (41) unter der ersten
oberen Flache (101) nahe der dritten Seitenflache
angeordnet ist.

Revendications

1.

Disjoncteur avec une attribution d’espace optimisée,
caractérisé en ce que le disjoncteur comprend :

un premier pole de protection contre les surin-
tensités (6) avec une premiere borne de fil d’en-
trée (25) et une premiére borne de fil de sortie
(24), le premier pole de protection contre les su-
rintensités (6) étant connecté en série a un pre-
mier contact (10) etle premier pdle de protection
contre les surintensités (6) comprenant un pre-
mier mécanisme d’actionnement (16) ;

un deuxieme pble de protection contre les su-
rintensités (7) avec une deuxieme borne de fil
d’entrée (27) et une deuxiéme borne de fil de
sortie (26), le deuxieme podle de protection con-
tre les surintensités (7) étant connecté en série
a un deuxieme contact (11) et le deuxieme pole
de protection contre les surintensités (7) com-
prenant un deuxiéme mécanisme d’actionne-
ment (35) ;
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un dispositif de protection contre les fuites (8)
comprenant un transformateur d’instrument
(17), un élément de déclenchement électroma-
gnétique (18), et un mécanisme de déclenche-
ment en cas de fuite, le dispositif de protection
contre les fuites comprenant en outre un circuit
detest (22) avec un bouton de test (20), le circuit
de test étant connecté en série a une résistance
de test (19),

dans lequel

une borne du circuit de test (22) est connectée
ala premiere borne de fil d’entrée (25), et'autre
borne du circuit de test (22) est connectée a la
deuxiéme borne de fil de sortie (26) ;

dans lequel le transformateur d’instrument (17)
détecte un courant de fuite et amorce I'élément
de déclenchement électromagnétique (18) pour
déclencher le premier mécanisme d’actionne-
ment (16) et le deuxieme mécanisme d’action-
nement (35) par l'intermédiaire du mécanisme
de déclenchement en cas de fuite, de ce fait le
premier contact et le deuxiéme contact sont dé-
connectés pour réaliser la protection contre les
fuites ;

dans lequel un logement du disjoncteur est en
forme de T inversé, le premier pdle de protection
contre les surintensités (6), le deuxieme pole de
protection contre les surintensités (7) et le dis-
positif de protection contre les fuites (8) sont dis-
posés dans le logement, le logement comporte
une premiere surface supérieure (101), une
deuxiéme surface supérieure (102), une troisie-
me surface supérieure (103), une premiéere sur-
face latérale (104), une deuxiéme surface laté-
rale (105), une premiére surface inférieure
(106), une troisieme surface latérale (107), et
une quatrieme surface latérale (108) ;

dans lequel le premier mécanisme d’actionne-
ment (16), la premiére borne de fil de sortie (24)
et la premiere borne de fil d’entrée (25) sont dis-
posés a l'avant du logement, dans lequel le pre-
mier mécanisme d’actionnement (16) est dispo-
sé dans un espace entouré par la premiére sur-
face supérieure (101), la troisieme surface laté-
rale (107) et la quatrieme surface latérale (108),
la premiére borne de fil de sortie (24) est dispo-
sée dans un espace entouré par lapremiére sur-
face latérale (104), la deuxiéme surface supé-
rieure (102) et la premiere surface inférieure
(106), la premiere borne de fil d’entrée (25) est
disposée dans un espace entouré par la deuxié-
me surface latérale (105), la troisi€me surface
supérieure (103) et la premiére surface inférieu-
re (106) ;

dans lequel le deuxiéme mécanisme d’action-
nement (35), la deuxiéme borne de fil de sortie
(26) et la deuxieme borne de fil d’entrée (27)
sont disposés a l'arriere du logement, dans le-
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quel le deuxiéeme mécanisme d’actionnement
(35) est disposé dans un espace entouré par la
premiere surface supérieure (101), la troisieme
surface latérale (107) et la quatrieme surface
latérale (108), la deuxieme borne de fil de sortie
(26) est disposée dans un espace entouré par
la premiere surface latérale (104), la deuxiéme
surface supérieure (102) et la premiere surface
inférieure (106), la deuxiéme borne de fil d’en-
trée (27) est disposée dans un espace entouré
par la deuxiéme surface latérale (105), la troi-
siéme surface supérieure (103) et la premiere
surface inférieure (106),

dans lequel le mécanisme de déclenchement
en cas de fuite comprend une poignée (50), une
tige en forme de U, un verrou, une tige de liaison
(54), un premier élément (56), une tige de réar-
mement (61), un levier de déclenchement (59),
et un interrupteur a lames souples élastique
(60);

la poignée (50) est utilisée en tant qu’indicateur
de fuite, et est assemblée en rotation sur un lo-
gement du disjoncteur,

une extrémité de la tige en forme de U est reliée
a la poignée (50), et I'autre extrémité de la tige
en forme de U est reliée au verrou (52) ;

le verrou (52) est relié en rotation a la tige de
liaison (54), et la tige de liaison (54) est reliée
en rotation au logement ;

le premier élément (56) est disposé en rotation
au-dessus de la tige de liaison (54) ;

la tige de réarmement (61) est reliée en rotation
au logement ;

I'interrupteur a lames souples élastique (60) est
relié a la tige de réarmement (61) ;

le levier de déclenchement (59) est relié en ro-
tation au logement, et

dans lequel la largeur du logement du disjonc-
teur est de deux modules, laquelle est de 36
mm, dans lequel le premier pdle de protection
contre les surintensités (6), le deuxieme péle de
protection contre les surintensités (7) et le dis-
positif de protection contre les fuites (8) sont dis-
posés dans le logement, le dispositif de protec-
tion contre les fuites (8) se trouve entre le pre-
mier pble de protection contre les surintensités
(6) et le deuxieme péle de protection contre les
surintensités (7) dans la direction de largeur du
logement,

le premier pble de protection contre les surin-
tensités (6) comprend en outre un premier dis-
positif d’extinction d’arc (30), disposé entre la
premiere borne defil de sortie (24) etla premiere
borne de fil d’entrée (25), au-dessus de la pre-
miére surface inférieure (106) ;

le deuxieme pdle de protection contre les surin-
tensités (7) comprend en outre un deuxieme dis-
positif d’extinction d’arc (33), disposé entre la
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deuxiéme borne de fil de sortie (26) et la deuxié-
me borne de fil d’entrée (27), au-dessus de la
premiére surface inférieure (106) ;

le premier dispositif d’extinction d’arc (30), le
deuxiéme dispositif d’extinction d’arc (33) et le
transformateur d’instrument (17) sontalaméme
hauteur dans le logement, le premier dispositif
d’extinction d’arc (30) et le deuxieme dispositif
d’extinction d’arc (33) occupent un quart de la
largeur du logement, et le transformateur d’ins-
trument occupe la moitié de la largeur du
logement ; ou

le premier dispositif d’extinction d’arc (30), le
deuxieme dispositif d’extinction d’arc (33) et
I'élément de déclenchement électromagnétique
(18) sont a la méme hauteur dans le logement,
le premier dispositif d’extinction d’arc (30) et le
deuxiéme dispositif d’extinction d’arc (33) occu-
pentun quart de la largeur du logement, et I'élé-
ment de déclenchement électromagnétique
(18) occupe la moitié de la largeur du logement.

Disjoncteur avec une attribution d’espace optimisée
selon la revendication 1, caractérisé en ce que

la poignée (50) comporte un ressort (49) avec deux
leviers, un levier agit sur la poignée (50) et I'autre
levier agit sur le logement, le ressort (49) réinitialise
la poignée (50) ;

une extrémité de la tige en forme de U (51) est dis-
posée dans un premier trou (71) de la poignée (50),
l'autre extrémité de la tige en forme de U (51) est
disposée dans un deuxiéme trou (72) du verrou (52),
un troisieme trou (73) du verrou (52) est assemblé
en rotation dans un arbre de la tige de liaison (54),
la tige de liaison (54) est assemblée en rotation sur
le logement, le premier élément (56) est disposé au-
dessus de la tige de liaison (54) et tourne autour d’'un
deuxiéme arbre (78) de la tige de liaison (54) ;
l'interrupteur a lames souples élastique (60) est fixé
a la base de la tige de réarmement (61).

Disjoncteur avec une attribution d’espace optimisée
selon la revendication 1, caractérisé en ce que

le premier mécanisme de déclenchement (29) du
premier pOle de protection contre les surintensités
(6), le deuxieme mécanisme de déclenchement (32)
du deuxieme pdle de protection contre les surinten-
sités (7) et le mécanisme de déclenchement en cas
de fuite (40) du dispositif de protection contre les
fuites (8) sont disposés a la méme hauteur dans le
logement, dans lequel chacun du premier mécanis-
me de déclenchement (29) du premier pole de pro-
tection contre les surintensités (6) et du deuxieme
mécanisme de déclenchement (32) du deuxiéme p6-
le de protection contre les surintensités (7) occupe
environ deux cinquiemes de la largeur du disjonc-
teur, le mécanisme de déclenchement en cas de fui-
te (40) du dispositif de protection contre les fuites (8)
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occupe un cinquiéme de la largeur du disjoncteur.

Disjoncteur avec une attribution d’espace optimisée
selon la revendication 1, caractérisé en ce que

le premier pble de protection contre les surintensités
(6) est en outre connecté en série a un premier dis-
positif de protection contre les courts-circuits instan-
tané (28), disposé dans un espace au-dessus du
premier dispositif d’extinction d’arc (30), a droite de
la premiére borne de fil de sortie (24), et au-dessous
de la deuxieéme surface supérieure (102) ;

le deuxieme pole de protection contre les surinten-
sités (7) est en outre connecté en série a un deuxié-
me dispositif de protection contre les courts-circuits
instantané (34), disposé dans un espace au-dessus
du deuxiéme dispositif d’extinction d’arc (33), a gau-
che de la deuxiéme borne de fil d’entrée (27), et au-
dessous de la deuxiéme surface supérieure (102) ;
le premier dispositif de protection contre les courts-
circuits instantané (28) et le deuxiéme dispositif de
protection contre les courts-circuits instantané (34)
sontala méme hauteur dans le logement, le premier
dispositif de protection contre les courts-circuits ins-
tantané (28) et le deuxieme dispositif de protection
contre les courts-circuits instantané (34) occupent
respectivement la moitié de la largeur du logement.

Disjoncteur avec une attribution d’espace optimisée
selon la revendication 4, caractérisé en ce que

la résistance de test (19) est disposée entre le pre-
mier mécanisme d’actionnement (16) et le premier
dispositif de protection contre les courts-circuits ins-
tantané (28), a proximité de la troisieme surface la-
térale (107).

Disjoncteur avec une attribution d’espace optimisée
selon la revendication 5, caractérisé en ce que

le premier pble de protection contre les surintensités
(6) comprend en outre un premier mécanisme de
déclenchement (29), un contact du premier méca-
nisme de déclenchement (29) est disposé dans un
espace au-dessus du premier dispositif d’extinction
d’arc (30), a gauche de la premiére borne de fil d’en-
trée (25), et au-dessous de la troisieme surface
supérieure ;

le deuxieme pole de protection contre les surinten-
sités (7) comprend en outre un deuxieme mécanis-
me de déclenchement (32), un contact du deuxiéme
meécanisme de déclenchement (32) est disposé
dans un espace au-dessus du deuxiéme dispositif
d’extinction d’arc (30), a droite de la deuxiéme borne
de fil de sortie (26), et au-dessous de la troisieme
surface supérieure (103) ;

le premier mécanisme de déclenchement (29), le
deuxieme mécanisme de déclenchement (32) et le
meécanisme de protection contre les fuites (40) sont
ala méme hauteur dans le logement, le premier mé-
canisme de déclenchement (29) et le deuxieme mé-
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canisme de déclenchement (32) occupent respecti-
vement deux cinquiémes de la largeur du logement
et le mécanisme de protection contre les fuites (40)
occupe un cinquiéme de la largeur du logement.

Disjoncteur avec une attribution d’espace optimisée
selon la revendication 1, caractérisé en ce que

le premier pble de protection contre les surintensités
(6) est en outre connecté en série a un premier dis-
positif de protection contre les surcharges a long
temps de retard (14) ;

le deuxieme pole de protection contre les surinten-
sités (7) est en outre connecté en série a un deuxié-
me dispositif de protection contre les surcharges a
long temps de retard (15).

Disjoncteur avec une attribution d’espace optimisée
selon la revendication 1, caractérisé en ce que
une premiére zone (36) est formée par la deuxiéme
surface supérieure (102), la premiere surface laté-
rale (104) et la premiere surface inférieure (106), une
deuxiéme zone (37) est formée par la troisieme sur-
face supérieure (103), la deuxieme surface latérale
(105) et la premiére surface inférieure (106) ;

le transformateur d’'instrument (17) est disposé au-
dessus de la premiere surface inférieure (106), a
droite de la premiére zone (36) ;

I'élément de déclenchement électromagnétique (18)
est disposé au-dessus de la premiére surface infé-
rieure (106), a droite du transformateur d’instrument
7);

le bouton de test (20) est disposé au-dessous de la
premiére surface supérieure (101), a proximité de la
quatrieme surface latérale (108).

Disjoncteur avec une attribution d’espace optimisée
selon la revendication 1, caractérisé en ce que

le mécanisme de déclenchement en cas de fuite (40)
est disposé au-dessous de la premiére surface su-
périeure (101), au-dessus de la premiére surface in-
férieure (106), a gauche de la deuxiéme zone (37),
et a droite du mécanisme d’indication de fuite (41)
et de I'élément de déclenchement électromagnéti-
que (18).

Disjoncteur avec une attribution d’espace optimisée
selon la revendication 1, caractérisé en ce que

le dispositif de protection contre les fuites comprend
en outre un mécanisme d’indication de fuite (41) ;
le mécanisme d’indication de fuite (41) est disposé
au-dessous de la premiére surface supérieure (101),
a proximité de la troisieme surface latérale.
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