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(54) AIR CIRCUIT BREAKER

(567)  Provided is an air circuit breaker having a drain-
age structure that enables water entering through a vent
to be drained to outside without entering a current-inter-
ruption portion and can prevent water entry from outside.
An air circuit breaker (100) includes: a current-interrup-
tion portion (13); an arc-extinguishing portion (12); an
upper casing (14) having a vent (17) and storing the
arc-extinguishing portion; a lower casing (15) storing the
current-interruption portion; and an intermediate plate

FIG.2

(16). The intermediate plate has outer and inner periph-
eral walls (19) and (21) protruding toward the upper cas-
ing side. The outer peripheral wall has a slit (20) at least
at one location. An outer peripheral side of the outer pe-
ripheral wall is covered by an outer edge portion of the
upper casing. Inside of the upper casing and outside of
the upper casing and the lower casing communicate with
each other via the slit.

12

p
é

14

100
17.\‘

15

Processed by Luminess, 75001 PARIS (FR)



1 EP 4411771 A1 2

Description
TECHNICAL FIELD

[0001]
breaker.

The present disclosure relates to an air circuit

BACKGROUND ART

[0002] An air circuit breaker includes a current-inter-
ruption portion having a fixed element and a movable
elementforinterrupting current, and an arc-extinguishing
portion which extinguishes an arc generated between
the fixed elementand the movable element. The air circuit
breaker is placed outdoors and therefore has a casing
for preventing rain water, dust, or the like from entering
the inside of a device. The casing is composed of an
upper casing storing the arc-extinguishing portion, a low-
er casing storing the current-interruption portion, and an
intermediate plate provided between the upper casing
and the lower casing. In the air circuit breaker, hot gas
is generated at the arc-extinguishing portion by heat of
an arc generated between the movable element and the
fixed element at the time of current interruption. The in-
termediate plate is provided for protecting the interruption
portion from the hot gas. In addition, the upper casing
has a ventfor preventingincrease in the internal pressure
due to the hot gas. For preventing entry of a foreign ma-
terial such as water or dust through the vent, the vent
has a structure such as a labyrinth structure or a flapper
structure.

[0003] However, even if the vent has a structure such
as a labyrinth structure or a flapper structure, it is impos-
sible to perfectly prevent entry of a foreign material such
as water or dust through the vent. Accordingly, such a
structure that a drainage hole is provided to an outer wall
of a casing and water having entered through a vent is
drained through the drainage hole to the outside, is dis-
closed (see, for example, Patent Document 1). In addi-
tion, such a structure that aninside wall is provided inside
a vent and water having entered through the vent is
drained downward inside a casing through a bottom sur-
face between an outer wall of the casing and the inside
wall, is disclosed (see, for example, Patent Document 2).

CITATION LIST

PATENT DOCUMENT

[0004]
Patent Document 1: Japanese Laid-Open Patent
Publication No. 2004-129403

Patent Document 2: Japanese Laid-Open Utility
Model Publication No. 4-111223
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SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0005] However, in the structure in which the drainage
hole is provided to the outer wall of the casing, the drain-
age hole is exposed to the outside, thus having a problem
that a foreign material enters through the drainage hole.
Meanwhile, in the structure in which water is drained
downward inside the casing, water having entered can-
not be drained to the outside, thus having a problem that
water enters the current-interruption portion stored inside
the lower casing.

[0006] The presentdisclosure has been made to solve
the above problems, and an object of the present disclo-
sure is to provide an air circuit breaker having a drainage
structure that enables water having entered through a
vent to be drained to the outside without letting the water
enter a current-interruption portion, and can prevent entry
of water from the outside.

MEANS TO SOLVE THE PROBLEM

[0007] An air circuit breaker according to the present
disclosure includes: a current-interruption portion includ-
ing a fixed element and a movable element; an arc-ex-
tinguishing portion which extinguishes an arc generated
between the fixed element and the movable element; an
upper casing having a vent and storing the arc-extin-
guishing portion; a lower casing storing the current-inter-
ruption portion; and an intermediate plate provided be-
tween the upper casing and the lower casing. The inter-
mediate plate has an outer peripheral wall protruding to-
ward the upper casing side, and an inner peripheral wall
provided on an inner side of the outer peripheral wall so
as to be opposed thereto. The outer peripheral wall has
a slit at least at one location thereof. An outer peripheral
side of the outer peripheral wall is covered by an outer
edge portion of the upper casing. Inside of the upper cas-
ing and outside of the upper casing and the lower casing
communicate with each other via the slit.

EFFECT OF THE INVENTION

[0008] Intheaircircuitbreakeraccordingtothe present
disclosure, the intermediate plate has the outer periph-
eral wall protruding toward the upper casing side and the
inner peripheral wall provided on the inner side of the
outer peripheral wall so as to be opposed thereto, the
outer peripheral wall has the slit at least at one location
thereof, the outer peripheral side of the outer peripheral
wall is covered by the outer edge portion of the upper
casing, and inside of the upper casing and outside of the
upper casing and the lower casing communicate with
each other via the slit. Thus, it becomes possible to drain
water having entered through the vent, to the outside,
without letting the water enter the current-interruption
portion, and prevent entry of water from the outside.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

[FIG. 1] FIG. 1 is a schematic view showing a major
part of an air circuit breaker according to embodi-
ment 1.

[FIG. 2] FIG. 2 is a schematic sectional view showing
the configuration of the air circuit breaker according
to embodiment 1.

[FIG. 3] FIG. 3 is a perspective view showing an in-
termediate plate according to embodiment 1.

[FIG. 4] FIG. 4 is an enlarged top view of the inter-
mediate plate according to embodiment 1.

[FIG. 5] FIG. 5 is an enlarged perspective view of
the intermediate plate according to embodiment 1.
[FIG. 6] FIG. 6 is a sectional view of the air circuit
breaker according to embodiment 1.

[FIG. 7] FIG. 7 is an enlarged sectional view of the
air circuit breaker according to embodiment 1.
[FIG. 8] FIG. 8 illustrates drainage in the air circuit
breaker according to embodiment 1.

[FIG. 9] FIG. 9 is an enlarged sectional view of an
air circuit breaker according to embodiment 2.
[FIG. 10] FIG. 10 is an enlarged sectional view of an
air circuit breaker according to embodiment 3.

DESCRIPTION OF EMBODIMENTS

[0010] Hereinafter, an air circuit breaker according to
embodiments for carrying out the present disclosure will
be described in detail with reference to the drawings. In
the drawings, the same reference characters denote the
same or corresponding parts.

Embodiment 1

[0011] FIG. 1is a schematic view showing a major part
of an air circuit breaker according to embodiment 1. FIG.
1 shows a state in which contacts of an air circuit breaker
100 are closed. The air circuit breaker 100 includes a
fixed element 3 composed of a fixed contact 1 and a
fixed-contact metal base 2, and a movable element 6
composed of a movable contact 4 and a movable-contact
metal base 5. An upper conductor 8 is electrically con-
nected to the fixed element 3, and a lower conductor 9
is electrically connected to the movable element 6. In a
closed state, the movable element 6 is moved to the fixed
element 3 side by an actuator 7 so that the movable con-
tact 4 is in contact with the fixed contact 1. Current is
flowing through the upper conductor 8, the fixed element
3, the movable element 6, and the lower conductor 9.

[0012] A current detector 10 is provided to the lower
conductor 9. When fault current exceeding the rated cur-
rent flows in the air circuit breaker 100, the current de-
tector 10 detects the fault current. When the fault current
is detected by the current detector, a latch 11 holding the
movable element 6 is released, so that the movable el-
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ement 6 is separated from the fixed element 3. Thus,
opening operation is executed in the air circuit breaker
100. The fixed element 3, the movable element 6, the
actuator 7, the upper conductor 8, the lower conductor
9, the current detector 10, and the latch 11 compose a
current-interruption portion 13.

[0013] When opening operation is performed in the air
circuit breaker 100, an arc is generated between the fixed
contact 1 and the movable contact 4. The arcis elongated
toward an arc-extinguishing portion 12. The arc-extin-
guishing portion 12 includes a plurality of arc-extinguish-
ing plates 12a, and the arc elongated to the inside of the
arc-extinguishing portion 12 is divided by the plurality of
arc-extinguishing plates 12a, so that the arc voltage in-
creases. In the air circuit breaker 100, when the arc volt-
age increases to power supply voltage of the circuit or
higher, the current is interrupted.

[0014] FIG.2isaschematic sectional showingthe con-
figuration of the air circuit breaker according to the
present embodiment. In FIG. 2, the detailed configura-
tions of the arc-extinguishing portion 12 and the current-
interruption portion 13, which are a major part of the air
circuit breaker 100, are not shown. In the air circuit break-
er 100, for preventing entry of a foreign material such as
rain or dust, the arc-extinguishing portion 12 and the cur-
rent-interruption portion 13 are stored inside a casing.
The air circuit breaker 100 of the present embodiment
includes an upper casing 14 storing the arc-extinguishing
portion 12, a lower casing 15 storing the current-inter-
ruption portion 13, and an intermediate plate 16 provided
between the upper casing 14 and the lower casing 15.
The upper casing 14 is located vertically above the lower
casing 15. The upper casing 14, the lower casing 15, and
the intermediate plate 16 are made of materials such as
resin having an insulation property, for example. Since
an arc generated between the fixed contact 1 and the
movable contact 4 has a high temperature, metal, resin,
and the like forming the arc-extinguishing portion 12 are
melted and vaporized to generate hot gas. Due to gen-
eration of hot gas, the gas pressure in the upper casing
14 increases. For preventing damage to the upper casing
14 or the like due to increase in the gas pressure, a vent
17 is provided at a side surface of the upper casing 14.
For preventing entry of rain, dust, or the like from the
outside, a flapper 18 is provided on the outer side of the
vent 17. The flapper 18 is formed by a flexible insulation
sheet, for example. The flapper 18 normally closes the
vent 17 and serves as a pressure relief device that opens
the vent 17 only when the gas pressure inside the upper
casing 14 increases. The intermediate plate 16 is provid-
ed for protecting the current-interruption portion 13 from
hot gas.

[0015] However, the flapper 18 cannot perfectly pre-
vent entry of a foreign material from the outside. For ex-
ample, entry of water through a gap at a connection part
of the flapper 18 or entry of rain, mist, or the like by wind
blowing up from a lower side, cannot be perfectly pre-
vented. The air circuit breaker of the presentembodiment
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enables water having entered through the vent to be
drained to the outside without letting the water enter the
current-interruption portion.

[0016] FIG. 3 is a perspective view of the intermediate
plate of the air circuit breaker according to the present
embodiment. The intermediate plate 16 of the present
embodiment has a rectangular shape of which the short-
side length is about 40 cm and the long-side length is
about 70 cm. The intermediate plate 16 has an outer
peripheral wall 19 protruding from the outer peripheral
edge toward the upper casing side, and an inner periph-
eral wall 21 provided on the inner side of the outer pe-
ripheral wall 19 so as to be opposed to the outer periph-
eral wall 19. The wall thicknesses of the outer peripheral
wall 19 and the inner peripheral wall 21 are about 6 mm,
the wall height of the outer peripheral wall 19 is about 5
mm, and the wall height of the inner peripheral wall 21
is about 15 mm. The outer peripheral wall 19 has slits 20
provided at two locations on each side. FIG. 4 is an en-
larged top view of the intermediate plate at a part where
the slitis provided. FIG. 5is an enlarged perspective view
of the intermediate plate at the part where the slit is pro-
vided. As shown in FIG. 4 and FIG. 5, the outer peripheral
wall 19 has the slit 20 formed by cutting a part of the outer
peripheral wall 19. The slit 20 is formed such that an
upper part of the outer peripheral wall 19 and a side wall
onthe outer peripheral side are cut. Inthe air circuitbreak-
er of the present embodiment, a transverse width 22 of
the slit 20 is about 8 mm and a depth 23 on the outer
peripheral side of the slit 20 is about 3 mm. The sizes of
the outer peripheral wall 19 and the inner peripheral wall
21, and the number and the sizes of the slits 20 can be
arbitrarily set in accordance with the size of the casing,
an assumed amount of entering water, and the like.
[0017] FIG. 6is asectional view of the air circuit break-
er according to the present embodiment. In FIG. 6, the
arc-extinguishing portion and the current-interruption
portion, which are a major part of the air circuit breaker
100, are not shown. Also, the flapper is not shown. FIG.
7 is an enlarged sectional view of a slit part of the inter-
mediate plate. As shown in FIG. 7, the outer peripheral
side of the outer peripheral wall 19 of the intermediate
plate 16 is covered by an outer edge portion at a lower
part of the upper casing 14. Thus, a space enclosed by
the upper casing 14 and the intermediate plate 16 is
sealed by the outer edge portion at the lower part of the
upper casing 14 and the outer peripheral wall 19, but the
inside of the upper casing 14 and the outside of the upper
casing 14 and the lower casing 15 communicate with
each other via the slit 20. The outer size of an outer edge
portion at an upper part of the lower casing 15 is approx-
imately equal to the outer size of the outer edge portion
at the lower part of the upper casing 14. The outer edge
portion at the upper part of the lower casing 15 has a
cutout 24. The cutout 24 further ensures communication
between the inside and the outside of the upper casing
14 via the slit 20.

[0018] Next, drainage in the air circuit breaker of the
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present embodiment will be described. FIG. 8 illustrates
an action of drainage. Water having entered through the
vent of the upper casing 14 drops to the intermediate
plate 16 along the inner side of the upper casing 14 as
shown by an arrow 25. The water dropped to the inter-
mediate plate 16 is temporarily accumulated in a water-
receiving portion 26 on a surface of the intermediate plate
16 between the outer peripheral wall 19 and the inner
peripheral wall 21 of the intermediate plate 16. The water
accumulated in the water-receiving portion 26 is drained
through the slit 20 and the cutout 24 to the outside of the
upper casing 14 and the lower casing 15, as shown by
an arrow 27.

[0019] The air circuit breaker configured as described
above enables water having entered from the vent to be
drained to the outside without letting the water enter the
current-interruption portion. In addition, since the outer
peripheral side of the outer peripheral wall of the inter-
mediate plate where the slitis provided is covered by the
outer edge portion of the upper casing, entry of water
into the slit from the outside can be prevented.

[0020] In the air circuit breaker of the present embod-
iment, the outer size of the outer edge portion atthe upper
part of the lower casing is approximately equal to the
outer size of the outer edge portion at the lower part of
the upper casing, and the outer edge portion at the upper
part of the lower casing has the cutout. If the outer size
of the outer edge portion at the upper part of the lower
casing is set to be smaller than the outer size of the outer
edge portion at the lower part of the upper casing, water
accumulated in the water-receiving portion is drained
through the slit to the outside without the cutout.

Embodiment 2

[0021] FIG. 9 is an enlarged sectional view of an air
circuit breaker according to embodiment 2. The config-
uration of the air circuit breaker in the present embodi-
ment is the same as the configuration of the air circuit
breaker in embodiment 1. In the present embodiment,
the structure of the intermediate plate is different from
that in embodiment 1.

[0022] As shown in FIG. 9, the intermediate plate 16
in the present embodiment is formed with the surface of
the water-receiving portion 26 sloped. The water-receiv-
ing portion 26 descends toward the outer peripheral wall
19 side.

[0023] Inthe aircircuitbreaker configured as described
above, water temporarily accumulated in the water-re-
ceiving portion 26 moves to the slit side along the slope,
whereby the water can be efficiently drained. Thus, the
air circuit breaker has improved reliability even in a case
where a large amount of water enters.

Embodiment 3

[0024] FIG. 10 is an enlarged sectional view of an air
circuit breaker according to embodiment 3. The config-
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uration of the air circuit breaker in the present embodi-
ment is the same as the configuration of the air circuit
breaker in embodiment 1. In the present embodiment,
the structure of the lower casing is different from that in
embodiment 1.

[0025] AsshowninFIG. 10, the lower casing 15 in the
present embodiment has a protrusion 28 protruding to-
ward the intermediate plate 16 side, on the inner side of
the outer edge portion at the upper part. A distal end of
the protrusion 28 contacts with a surface of the interme-
diate plate 16.

[0026] Intheaircircuitbreaker configured as described
above, evenifwaterdrained through the slit to the outside
enters the inside of the lower casing 15 through a gap
between connection surfaces of the intermediate plate
16 and the lower casing 15, the entry of water can be
prevented by the protrusion 28. Thus, entry of water into
the current-interruption portion stored inside the lower
casing can be prevented, whereby reliability of the air
circuit breaker is improved.

[0027] Although the disclosure is described above in
terms of various exemplary embodiments and implemen-
tations, it should be understood that the various features,
aspects, and functionality described in one or more of
the individual embodiments are not limited in their appli-
cability to the particular embodiment with which they are
described, but instead can be applied, alone or in various
combinations to one or more of the embodiments of the
disclosure.

[0028] It is therefore understood that numerous mod-
ifications which have not been exemplified can be de-
vised without departing from the scope of the present
disclosure. For example, at least one of the constituent
components may be modified, added, or eliminated. At
least one of the constituent components mentioned in at
least one of the preferred embodiments may be selected
and combined with the constituent components men-
tioned in another preferred embodiment.

DESCRIPTION OF THE REFERENCE CHARACTERS

[0029]

1 fixed contact

2 fixed-contact metal base
3 fixed element

4 movable contact

5 movable-contact metal base
6 movable element

7 actuator

8 upper conductor

9 lower conductor

10 current detector

11 latch

12 arc-extinguishing portion
12a  arc-extinguishing plate

13 current-interruption portion
14 upper casing
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15 lower casing

16 intermediate plate

17 vent

18 flapper

19 outer peripheral wall
20 slit

21 inner peripheral wall
24 cutout

26 water-receiving portion
28 protrusion

Claims

1. An air circuit breaker comprising:

a current-interruption portion including a fixed
element and a movable element;

an arc-extinguishing portion which extinguishes
an arc generated between the fixed elementand
the movable element;

an upper casing having a vent and storing the
arc-extinguishing portion;

a lower casing storing the current-interruption
portion; and

an intermediate plate provided between the up-
per casing and the lower casing, wherein

the intermediate plate has an outer peripheral
wall protruding toward the upper casing side,
and aninner peripheral wall provided onan inner
side of the outer peripheral wall so as to be op-
posed thereto,

the outer peripheral wall has a slit at least at one
location thereof,

an outer peripheral side of the outer peripheral
wall is covered by an outer edge portion of the
upper casing, and

inside of the upper casing and outside of the
upper casing and the lower casing communicate
with each other via the slit.

The air circuit breaker according to claim 1,
wherein

a surface of the intermediate plate between the outer
peripheral wall and the inner peripheral wall de-
scends toward the outer peripheral wall side.

The air circuit breaker according to claim 1 or 2,
wherein

the lower casing has, onan inner side of an outer
edge portion thereof, a protrusion protruding to-
ward the intermediate plate side, and

a distal end of the protrusion contacts with a sur-
face of the intermediate plate.
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