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(54) AIR CIRCUIT BREAKER

(57) Temperature rise at an opening/closing contact
and a current-carrying portion near the contact due to
heat generation is suppressed. A housing 1 includes a
stationary conductor 3 fixed with a stationary contact 4,
a moving member 6 fixed with a moving contact 5, and
an arc extinguishing chamber 17 for extinguishing an
arc generated between the two contacts. Further, an
emission window 1c for emitting arc gas to outside, and
a vent hole 1d facing the emission window 1c are pro-
vided in the housing 1. A valve member 21 for closing
the vent hole 1c upon pressure rise is preferably provid-
ed. An arc block 22 with a stationary arcing contact 22a
to conduct an electric power and transfer a heat from
the stationary contact 4, and a moving arcing contact 6
to conduct the power and transfer the heat from the mov-
ing contact 5 are preferably provided.



EP 1 471 553 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to a structure for
suppressing rise in temperature of a current-carrying
conductor at a opening and closing contact as well as
in the vicinity of the contact in an air circuit breaker at
the time of applying an electric current to the conductor
under normal conditions.

Background Art

[0002] Fig. 3 is a side sectional view showing a con-
ventional air circuit breaker described in, for example,
the Japanese Patent Publication (unexamined) No.
303930/1993.
[0003] In the drawing, reference numeral 1 is a base
housing comprised of a main base 1a and a secondary
base 1b both formed of an insulating material. Numeral
1c is an arc gas emission window formed on the base
housing 1. Numeral 2 is a cover housing, numeral 3 are
stationary conductors disposed in parallel on the sec-
ondary base 1b and are the same in number as the poles
of this air circuit breaker, and in which a stationary con-
tact 4 is fixed onto one end of each stationary conductor,
and the other end is led out from the base housing 1 and
forms a terminal 3a on the power supply side. Numeral
5 is a moving contact that faces the stationary contact
4 and comes in contact with and separates from the sta-
tionary contact 4, and numeral 6 is a moving member to
which the moving contact 5 is fixed. Numeral 7 is a con-
tact arm rotatably holding the moving member 6, numer-
al 8 is a moving member stopper pin for blocking move-
ment of the moving member 6 toward any unnecessary
portion, and numeral 9 is a contact arm shaft rotatably
supporting the contact arm 7 on the base housing 1. Nu-
meral 10 is a terminal conductor, and a part of the ter-
minal conductor fixed to the main base 1a and led out
from the base housing 1 forms a load side terminal 10a.
Numeral 11 is a flexible conductor for connecting the
moving member 6 to the terminal conductor 10 so as
not to regulate movement of the moving member 6.
[0004] Numeral 12 is a contact pressure spring for
urging the moving member 6 in the opening direction,
and numeral 13 is a switch mechanism part for opening
and closing the moving member 6 connected to the con-
tact arm 7 by a shaft 14. Numeral 15 is a trip relay part.
The switch mechanism part 13 is comprised of a widely
known toggle link mechanism and is latched on a D-
shape latch 16 engaged with the trip relay part 15. Nu-
meral 17 is an arc extinguishing chamber having an
opening so that arc gas can be emitted to outside
through the arc gas emission window 1c. Numeral 18 is
a closing spring where closing drive force of the switch
mechanism part 13 is accumulated, and numeral 19 is
a ratchet mechanism where the closing spring 18 is
compressed and accumulated by a handle 20 or a motor

not illustrated.
[0005] This type of conventional air circuit breaker de-
tects an overcurrent flowing through a connected load
or an excessive current caused by an accident or the
like, and the trip relay part 15 releases the switch mech-
anism part 13 from the D-shape latch 16. Consequently,
the switch mechanism part 13 is put into operation, the
contact arm 7 is pushed upward turning round the con-
tact arm shaft 9 by the force of the contact pressure
spring 12. At the same time, the moving member 6 is
rotated counterclockwise turning round the shaft 14, the
moving contact 5 is moved away from the stationary
contact 4, and the electric current flowing between the
two contacts is interrupted. At this time, an arc between
the contacts is induced and extinguished by the arc ex-
tinguishing chamber 17, and arc gas produced in this
process is emitted through the arc gas emission window
1c.
[0006] A rated current of one thousand to several
thousands amperes flows in this type of air circuit break-
er, and a rise in temperature caused by the flowing rated
current accelerates deterioration of parts. In order to
prevent the deterioration, a maximum temperature of a
current-carrying part is normalized by a standard. In the
conventional air circuit breaker as described above, the
stationary contact 4, the moving contact 5, and periph-
eral conductive passages such as the moving member
6, etc. are arranged in a closed space having only the
arc gas emission window 1c in order to insulate a cur-
rent-carrying charging part and shield an arc generated
at the time of interrupting an excessive electric current
and prevent arc gas from leaking to the switch mecha-
nism part 13. As a result, when applying a rated current
thereto, a heat generated due to contact resistance be-
tween the stationary contact 4 and the moving contact
5 and due to resistance of the peripheral conductive
passages such as the moving member 6 stays and rais-
es the temperature in the base housing 1. Hence, a
problem exists in that the temperature of the current-
carrying part rises above the normalized maximum tem-
perature.
[0007] The present invention was made to solve the
above-discussed problem and has an object of sup-
pressing rise in temperature at the current-carrying part
in the air circuit breaker by effectively radiating a heat
generated in the air circuit breaker.

Disclosure of Invention

[0008] An air circuit breaker according to the invention
includes in a housing: a stationary conductor onto which
a stationary contact is fixed; a moving member onto
which a moving contact coming in contact with and mov-
ing away from the stationary contact by a switch mech-
anism is fixed; and an arc extinguishing chamber for ex-
tinguishing an arc generated between the mentioned
two contacts; and the air circuit breaker is provided with
an emission window formed on a part of the housing in
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order to emit arc gas out of the housing and a vent hole
that is opened at a portion facing the mentioned emis-
sion window and forms an air passage in the housing.
[0009] It is preferable that the mentioned air circuit
breaker is provided with a valve member for closing the
vent hole when a pressure rises in the housing.
[0010] It is preferable that an arc block provided with
a stationary arcing contact extending toward the arc ex-
tinguishing chamber so as to conduct an electric power
and transfer a heat from the stationary contact and a
moving arcing contact coming into contact with the sta-
tionary arcing contact at the time of opening the two con-
tacts are provided extending toward the arc extinguish-
ing chamber so that the electric power may be conduct-
ed and the heat be transferred from the moving contact.
[0011] It is preferable that one pole is opened and
closed bypluralmovingmembers, and each of the plural
moving members is provided with the moving arcing
contact extending toward the arc extinguishing cham-
ber.

Brief Description of Drawings

[0012]

Fig. 1 is a sectional view of an essential part of an
air circuit breaker according to the present inven-
tion.
Fig. 2 is a perspective view of a current-carrying part
of the air circuit breaker according to the invention.
Fig. 3 is a side sectional view of a air circuit breaker
according to the prior art.

Best Mode for Carrying Out the Invention

Embodiment 1.

[0013] Fig. 1 is a sectional view of an essential part
of an air circuit breaker showing Embodiment 1 accord-
ing to the present invention, and Fig. 2 is a perspective
view of a current-carrying part of the air circuit breaker
of Embodiment 1.
[0014] In the drawings, numerals 1, 3 to 13, and 17
are the same as those in the mentioned conventional
air circuit breaker, and further explanation of them is
omitted herein. Numeral 1d is a vent hole opened on the
base housing 1 and located on a side opposite of the
arc extinguishing chamber 17. Numeral 21 is a valve
member of the vent hole 1d, and this valve member 21
allows air to pass from outside to inside of the base
housing 1 under normal conditions and closes the vent
hole 1d when the pressure in the base housing 1 rises.
Numeral 6a is a moving arcing contact arranged by ex-
tending a moving member conductor from a portion
where the moving contact 5 of the moving member 6 is
fixed toward an end. Numeral 22 is an arc block that is
mounted on the stationary conductor 3 in the direction
of the arc extinguishing chamber 17, and in which one

face is closely fitted on the stationary conductor 3 and
another face crossing at right angles is closely fitted on
a bottom face of the base housing 1. This arc block 22
is provided with a stationary arcing contact 22a formed
at a position facing the moving arcing contact 6a. Plural
moving members 6 disposed in parallel form an opening
and closing part of one pole as shown in Fig. 2. In addi-
tion, a recess groove 22b is formed on the arc block 22
at a portion with which the moving arcing contact 6a
does not come in contact.
[0015] The air circuit breaker of above construction is
installed with the power supply side terminal 3a upward,
whereby the arc extinguishing chamber 17 is located at
the top and the vent hole 1d is at the bottom side as
illustrated in the drawing. Accordingly, an air passage is
formed between the vent hole 1d and the arc gas emis-
sion window 1c.
[0016] Consequently, a heat generated at a portion
where the moving contact 5 is in contact with the sta-
tionary contact 4 and at the peripheral conductive pas-
sages such as the moving members 6 when an electric
current is applied, is cooled by natural convection from
the vent hole 1d to the arc gas emission window 1c,
whereby a rise in inside temperature is suppressed.
[0017] Further, when the applied electric current is in-
terrupted, the valve member 21 closes the vent hole 1d
by the produced arc gas pressure, and this prevents arc
grounding to any metal material located below the vent
hole 1d.
[0018] Now, operation of the moving arcing contact 6a
and the stationary arcing contact 22a is describedbelow.
Themoving members 6 connected to the switch mech-
anism part 13 are in an interlocking positional relation
with the contact arm 7, the moving member stopper pin
8 and the contact arm shaft 9 so as to oscillate at the
time of turning on/off. On the way of turning on, first the
moving arcing contact 6a comes in contact with the sta-
tionary arcing contact 22a, whereby application of an
electric current comes to start. The switch mechanism
pushes in further, whereby the contact point comes to
act as a fulcrum, and the moving contact 5 comes in
contact with the stationary contact 4. Subsequently, the
switch mechanism continues to push in, whereby the ful-
crum shifts to the face where the moving contact 5 is in
contact with the stationary contact 4. Consequently, the
moving arcing contact 6a separates or moves away
from the stationary arcing contact 22a, and the electric
current flows through all over the face where the moving
contact 5 is in contact with the stationary contact 4.
[0019] In the interruption of the electric current, with
the raise of the moving members 6 by the switch mech-
anism, the moving contact 5 is slightly moved away from
the stationary contact 4, and the electric current is ap-
plied to between the two contacts through an arc. Sub-
sequently, the moving members 6 are pushed by the
contact pressure spring 12 and rotated clockwise round
the shaft 14, and the moving arcing contact 6a comes
in contact with the stationary arcing contact 22a. At this
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point of time, the current flows through the point where
the moving arcing contact 6a is in contact with the sta-
tionary arcing contact 22a in parallel with the arc current
between the two contacts. By a further raising operation
of the switch mechanism, while keeping the moving arc-
ing contact 6a in contact with the stationary arcing con-
tact 22a, the moving contact 5 is widely moved away
from the stationary contact 4 using the contact point act-
ing as a fulcrum, thereby extending the arc between the
contacts. With the extension of the arc, arc resistance
is increased, and the current flow shifts mainly to the
point where the moving arcing contact 6a is in contact
with the stationary arcing contact 22a. With a further
opening operation by the switch mechanism, the moving
arcing contact 6a moves away from the stationary arcing
contact 22a, and the arc generated there is induced and
extinguished by the arc extinguishing chamber 17.
[0020] As described above, under the normal condi-
tion of application of electric current other than the open-
ing and closing operation, the current flows through nei-
ther the moving arcing contact 6a nor the stationary arc-
ing contact 22a, and therefore any heat generation due
to the application of current does not take place at this
portion. However, there may be any heat conduction
from the contact portion, and this renders an advantage
of increasing the heat radiation area.
[0021] The moving arcing contact 6a and the arc block
22 both connected with the contact face where the mov-
ing contact 5 is in contact with the stationary contact 4
and a heat is mainly generated, act as a heat radiation
member cooled by convection air in the air passage be-
tween the vent hole 1d and the arc gas emission window
1c, and therefore the current-carrying part is restrained
from rise in temperature.
[0022] Further, the opening and closing part of one
pole is comprised of plural moving members 6 including
the moving arcing contacts 6a arranged in parallel, and
therefore the moving arcing contacts 6a have a large
heat radiation area as a whole. The arc block 22 is pro-
vided with recess grooves 22b formed along the direc-
tion of airflow, and therefore the heat radiation area is
increased andheat radiation effect is improved.
[0023] The arc block 22 forming the stationary arcing
contact 22a has one face tightly fitted on the stationary
conductor 3 and another face tightly fitted on the bottom
face of the base housing 1, and therefore any heat in
the stationary contact 4 is transferred to the arc block
22 via the stationary conductor 3. Then, the radiation of
heat by the mentioned convection air and the radiation
of heat from the rear face to the outside air through the
bottom face of the base housing 1 are promoted, and
the current-carrying part is suppressed from rise in tem-
perature. In this sense, if the bottom rear face of the
base housing 1 is corrugated to increase the heat radi-
ation area in the bottom rear face, the heat radiation ef-
fect will be improved all the more.

Industrial Applicability

[0024] As described above, an air circuit breaker ac-
cording to the invention includes in a housing: a station-
ary conductor onto which a stationary contact is fixed;
a moving member onto which a moving contact coming
in contact with and separating from the stationary con-
tact by a switch mechanism is fixed; and an arc extin-
guishing chamber for extinguishing an arc generated
between the mentioned two contacts; and the air circuit
breaker is provided with an emission window formed on
a part of the housing in order to emit arc gas out of the
housing and a vent hole that is opened at a portion fac-
ing the mentioned emission window and forms an air
passage in the housing, and as a result, air convection
from the vent hole to the emission window in the housing
cools the contacts and a current-carrying part in the vi-
cinity of the contacts, and a rise in temperature due to
a heat generated by the flowing current is suppressed.
[0025] Further, the mentioned air circuit breaker is
provided with a valve member for closing the vent hole
when a pressure rises in the housing, and as a result,
the valve member prevents arc gas from blowing out
through the vent hole when the current is interrupted due
to any accident.
[0026] Furthermore, an arc block provided with a sta-
tionary arcing contact extending toward the arc extin-
guishing chamber so as to conduct an electric power
and transfer a heat from the stationary contact and a
moving arcing contact coming into contact with the sta-
tionary arcing contact at the time of opening the two con-
tacts are provided extending toward the arc extinguish-
ing chamber so that the electric power can be conducted
and the heat be transferred from the moving contact,
and as a result, the arc block and the moving arcing con-
tact, to which any electric current is not applied when
the contacts are connected under normal conditions,
can be increased in heat radiation area and cooled ef-
fectively.
[0027] Further, one pole is opened and closed by plu-
ral moving members, and each of the plural moving
members is provided with the moving arcing contact ex-
tending toward the arc extinguishing chamber, and as a
result, all of the moving arcing contacts act as radiation
fins, and the heat radiation area is increased more. It is
therefore possible to suppress rise in temperature of the
current-carrying part of the air circuit breaker within a
range of regulated maximum temperature.

Claims

1. An air circuit breaker comprising:

a stationary conductor onto which a stationary
contact is fixed;
a moving member onto which a moving contact
coming in contact with and moving away from
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said stationary contact by a switch mechanism
is fixed; and
an arc extinguishing chamber for inducing and
extinguishing an arc generated between said
moving contact and said stationary contact;
said stationary conductor, said moving member
and said arc extinguishing chamber being dis-
posed in a housing; and
said air circuit breaker being characterized by
further comprising an emission window that is
provided on a part of said housing to emit arc
gas from said housing to outside of the housing
and a vent hole that is opened at a portion fac-
ing said emission window and forms an air pas-
sage in said housing.

2. The air circuit breaker according to claim 1, char-
acterized by further comprising a valve member for
closing said vent hole when a pressure rises in said
housing.

3. The air circuit breaker according to claim 1 or 2,
characterized in that:

an arc block provided with a stationary arcing
contact extending toward said arc extinguish-
ing chamber so as to conduct an electric power
and transfer a heat from said stationary contact,
and a moving arcing contact coming into con-
tact with said stationary arcing contact at the
time of opening said two contacts and, are pro-
vided extending toward said arc extinguishing
chamber so that the electric power may be con-
ducted and the heat be transferred from said
moving contact.

4. The air circuit breaker according to claim 3, char-
acterized in that one pole is opened and closed by
plural moving members, and each of said plural
moving members is provided with the moving arcing
contact extending toward said arc extinguishing
chamber.
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