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() Circuit Breaker.

A circuit breaker having arc-extinguish grids on

which arc-proof insulation films are applied for

pre-

venting undesirable arc staying and for preventing
undesirable arc shori-circuit; by providing the insuia-

tion films superior breaking efficiency can be ob-
tained.
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Circuit breaker

FICLD OF THE INVENTION AND RELATED ART
STATEMENT

1. FIELD OF THE INVENTION

The present invention relates to a circuit break-
er. particularly to an improvement of arc extinguish
structure.

2. DESCRIPTION OF THE RELATED ART

FIG.1A shows structure nearby a contact and
arc extinguish grids 10 of a circuit breaker of the
prior art. A fixed contact 4 and an arc runner § are
fixed on a fixed arm 3. The fixed arm 3 is fixed by
a bolt 12 and a folded tip part 31 of the fixed arm 3
is also fixed by a bolt 12. A movable contact 2 is
provided on a movable arm 1. In a closing state,
the movable contact 2 and fixed contact 4 are
contacted.

When an over-current flows in a circuit, the
movable contact 2 is disconnected from the fixed
contact 4 by releasing device (not shown). At this
time. an arc 9a occurs between the movable con-
tact 2 and the fixed contact 4. When the movable
arm 1 is moved in position x, the arc is moved in a
position 9b. FIG.1B is a plan view for showing a
relation between the arc 9 and the arc extinguish
grind 10. The arc extinguish grid 10 is made of
magnetic material and has notch 10a for introduc-
ing the arc. Because the notch 10a is formed, lines
of magnetic force are deflected as shown in
FIG.1B. Therefore, the arc 9 is moved in a direction
shown by an arrow A. Referring not to FIG.1A, the
arc is moved from 9b to 9f through 9c, 9d and Se.
Moved arc 9 is stretched, divided and extinguished
as described above.

The conventional circuit breaker as above suf-
fers the following problems.

When the arc is not smoothly moved and thus
the arc moves to a side end of notch 10a. i.e.. to a
position 99 as shown in FIG.1B, the arc 99 stays in
this position by emission of thermoelectron from
the arc extinguish grid 10. Especially, such staying
of the arc is occurred in part S in FIG.1A. There-
fore. the arc runs slowly, the extinguishment is
delayed and thus breaking efficiency is deterio-
rated.
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When a high voltage is broken or a large
current shortcircuit arises, there are some cases
that arc runs over from the rear end of grids 10 and
makes arc shortcircuiting 9g as shown in FIG.1A.

OBJECT AND SUMMARY OF THE INVENTION

It is an object of the present invention to pro-
vide a circuit breaker having superior breaking effi-
ciency.

A circuit breaker in accordance with the
present invention comprises: ’

a fixed arm,
a fixed contact provided on the fixed arm.

a movable arm which is provided movable by a
releasing means.

a movable contact which provided on the
movable arm in a manner to be disconnected from
the fixed contact by the releasing means, X

an arc-runner end of which is fixed to the fixed
arm, and

arc extinguished grids of magnetic material
which are positioned in an upper space of the arc-
runner and have their surfaces nearby perpendicu-
lar to an arc, and have insulation films thereon
formed on the surface of arc-introducing parts
thereof.

A circuit breaker in accordance with the
present invention comprises:

a fixed arm,
a fixed contact provided on the fixed arm.

a movable arm which is provided movable by a
releasing means,

a movable contact which is disconnected from
the fixed contact by the releasing means,

an arc-runner end of which is fixed to the fixed
arm, and

arc extinguish grids of magnetic material which
are positioned upper space of the arc-runner and
which surfaces are nearly perpendicular to an arc
wherein insulation films are formed at rear end
thereof.

While the novel features of the invention are
set forth particuiarly in the appended claims, the
invention, both as to organization and content, will
be better understood and appreciated. along with
other objects and features thereof. from the follow-
ing detailed description taken in conjunction with
the drawings.
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BRIEF DESCRIPTION OF DRAWINGS

FIG.1A is the sectional view of the circuit
breaker of prior art.

FIG.1B is the plan view of the arc extinguish
grid of the circuit breaker of FIG.1A.

FIG.2A is a side view of a circuit breaker of
an embodiment of present invention.

FIG.2B is a plan view of the embodiment of
FIG.2A.

F1G.2C is a sectional view of the embodi-
ment of FIG.2A.

FIG.3A is a sectional view of a circuit break-
er of another embodiment of present invention.

FIG.3B is a plan view of the embodiment of
FIG.3A.

FIG.4A is a side view of a circuit breaker of
another embodiment of present invention.

F1G.4B is a plan view of the same.

FIG.5A is a side view of a circuit breaker of
another embodiment of the present invention.

FIG.5B is a plan view of the same.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

FIG.2A shows a preferred embodiment of a
circuit breaker embodying the present invention. A
fixed contact 4 and an arc runner 5 are fixed on a
fixed arm 3. The fixed arm 3 is fixed by a bolt 12,
and a folded tip part 31 of the fixed arm 3 is also
fixed by a bolt 12. A movable contact 2 is provided
on a movable arm 1. Arc extinguish grids 30 are
fixed to side plates 11 by caulking protrusions 50
provided at side part of the extinguish grids 30
after inserting the protrusions 50 info holes of the
side plates 11. The arc extinguish grid 30 is made
of magnetic material and has its surface nearly
perpendicular to an arc. An insulation film 32 cov-
ers a front part of the extinguish grid 30. Therefore,
the extinguish grid 30 has insulation part 32 and
metallic part 34. Arc-proof insulating paint, such as
arc-proof epoxy coating paint (Limitrack: trademark
of Ryoden Kasei), or liquid ceramic, is suitable for
the insulation film 32. In this embodiment. the
insulation film 32 is formed by dipping the arc
extinguish grids 30 and the side plates 11 into a
solution of the arc-proof insulating paint. The in-
sulation film 32 covers arc introducing part 30b of
arc extinguish grid 30. In addition, when the
caulked parts 50 are also covered with the arc-
proof insulating paint. the caulked parts 50 are
prevented from rusting.

There is often a trouble that powder is gen-
erated from the edge of side plate 11 by vibration
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of the circuit breaker and the powder causes in-
complete connection of contact. Such trouble is
prevented by prevention of generation of the pow-
der by the arc-proof insulating paint.

Referring now to FIG.2A, operation of the cir-
cuit breaker is described hereafter. In a- closing
state, the movable contact 2 and fixed contact 4
are made contact. When an over-current flows in a
circuit, the movable contact 2 is disconnected from
the fixed contact 4 by known releasing device (not
shown). At this time, an arc 9a is produced be-
tween the movable contact 2 and the fixed contact
4,

The arc extinguish grid 10 is made of magnetic
material such as iron and has notch 10a for in-
troducing the arc. Because the notch 10a is
formed, lines of magnetic force are deflected (see
FIG.1B). Therefore, the arc 9 is moved in the
direction shown by an arrow A.

Even when the arc touching the insulation part
32 of extinguish grid 30, thermoelectrons are not
emitted from the arc extinguish grid 30 since the
arc-proof insulation film 32 is formed. Therefors,
the arc does not stay, but is smoothly move in the
metallic part 34 of arc extinguish grid 30. When the
arc 9 touches the metallic part 34 of the arc extin-
guish grid 30, the arc 9 is smoothly quenched.

In other embodiment, after dripping the arc
extinguish grids 30 into a solvent arc-proof insulat-
ing paint to such a predstermined portion that the
side plate 11 only is dipped wholly in the arc-proof
insuiating paint. In this embodiment, generation of
the powder from the edge of side plate 11 due to
vibration of the circuit breaker is prevented.

FIG.3A is a sectional view of a circuit breaker
of another embodiment, and FIG.3B is a plan view
thereof. In this embodiment, the insulation films 32
are formed in such a manner that the arc extin-
guish grid is covered by the insulation film 32
wider at the part near the arc-runner 5, but nar-
rower at the portion far from the arc-runner 5.

Since the arc extinguish grids 30 which are
nearer to the arc runner 5 has higher liability of
sticking by the arc than those farther therefrom (as
has been described with reference to FIG.1A), the
above-mentioned configuration of making the in-
sulation film 32 wider near the arc-runners § than
other portion results in better prevention of the arc-
staying at arc extinguish grids 30.

FIG.4A is a sectional view of a circuit breaker
of still another embodiment which is suitable for
high voltage and large current, and FIG.4B is a
plan view thereof. In this embodiment, the insula-
tion films 32 are formed at rear ends of the arc
extinguish grids 30.

In a closing state, the movable contact 2 is
touching with the fixed contact 4. When an over-
current flows in a circuit, the movable contact 2 is
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disconnected from the fixed contact 4 by a known
releasing device (not shown). At this time, an arc 9
arises between the movable contact 2 and the fixed
contact 4.

The arc extinguish grid 10 is made of magnetic
material and has notch 10a for introducing the arc.
Because the notch 10a is formed, lines of magnetic
force are deflected (see FIG.1B). Therefore. the arc
9 is moved in the direction shown by an arrow A.
Finally, the arc 9 is moved in the rear ends of the
arc extinguish grids 30. Because the rear ends of
of the grids 30 are covered by the insulation film
32, shortcircuiting by an arc at the rear part as 9g
in FIG.1A is prevenied, and thus superior and sta-
ble breaker efficiency is obtainable.

FIG.5A and FIG.5B show still other modified
embodiment, wherein the insulation film 32 covers
limited part behind the notch 30a of the arc extin-
guish grid 30. In this embodiment, since consider-
able metallic part 34 is exposed. arc contact time
to the metallic part 34 of the arc extinguish grid 30
is longer than that in the embodiment of FIG.4A.
Therefore, the cooling and quenching of arc is
efficient.

Although the invention has been described in
its preferred form with a certain degree of particu-
larity, it is understood that the present disclosure of
the preferred form has been changed in the details
of construction and the combination and arrange-
ment of parts may be resorted to without departing
from the spirit and the scope of the invention as
hereinafter claimed.

Claims

1. A circuit breaker comprising:
a fixed arm,
a fixed contact provided on said fixed arm,
a movable arm which is provided movable by
a releasing means,

a movable contact which provided on said
movable arm in a manner to be disconnected from
said fixed contact by said releasing means.

an arc-runner end of which is fixed to said
fixed arm, and

arc extinguish grids of magnetic material which
are positioned in an upper space of said arc-runner
and have their surfaces nearly perpendicular to an
arc, and have insulation films thereon formed on
the surface of arc-introducing parts thereof.

2. A circuit breaker in accordance with Claim 1.
wherein

said insulation films are formed wider on arc

extinguish grid near said arc-runner than on other
arc extinguish grid.
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3. A circuit breaker in accordance with Claim 1
or 2, wherein,
said arc extinguish grid is fixed to a pair of
side plates having plural holes by caulking protru-
sions provided at side parts of said extinguish grids
after inserting said protrusions into said holes.
4. A circuit breaker in accordance with Claim 3.
wherein
said insulation films are layers of dip-coat
layer made on the surface said arc extinguish grids
and said side plates.
5. A circuit breaker comprising:
a fixed arm,
a fixed contact provided on said fixed arm.
a movable arm which is provided movably by
a releasing means,
a movable contact which is disconnected from
said fixed contact by said releasing means,
an arc-runner end of which is fixed to said
fixed arm, and
arc extinguish grids of magnetic material which
are positioned upper space of said arc-runner and
which surfaces are nearly perpendicular to an arc
wherein insulation films are formed at rear end
thereof.
6. A circuit breaker in accordance with Claim 5.
wherein
each of said arc extinguish grid has a notch at
front end thereof and said insulation film is pro- °
vided behind said notch.
7. A circuit breaker in accordance with Claim 5
or 6, wherein
said ar¢ extinguish grid is fixed to a pair of
side plates having plural holes by caulking protru-
sions provided at side part of said extinguish grid
after inserting said protrusions into said holes.
8. A circuit breaker in accordance with Claim 7,
wherein
said insulation films are layers of dip-coat
layer made on the surface said arc extinguish grids
and said side plates.
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FIGA1A(Prior Art)
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FIG. 1B (Prior Art)
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FIG.2C
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FIG _3A
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FIG 3B
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