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(54) CIRCUIT BREAKER

(57) A circuit breaker is obtained in which it is not
required to dispose a phase block between interrupting
units, and a case constituting an interrupting unit is hard-
ly broken by flowing of a blast of arc gas which is pro-
duced between contacts when a large current such as
a short-circuit current flows.

In a circuit breaker having: a contactor mechanism
which is configured by a movable contactor 18 and a
stationary contactor 17; an opening/closing mechanism
30 for causing the contactor mechanism to perform an
opening/closing operation; an arc distinguishing device
59 which attracts an arc in a predetermined direction,
the arc being generated when the contactor mechanism
is opened; and a housing 10 which is formed so as to
accommodate the mechanisms and the device, the con-
tactor mechanism and the arc distinguishing device are
accommodated in cases 51 and 52 made of an insulat-
ing material to constitute a single-pole interrupting unit
50, 53, or 56, and a plurality of such single-pole inter-
rupting units are closely juxtaposed to constitute a plu-
ral-pole interrupting unit.
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Description

Technical Field

[0001] The present invention relates to a circuit break-
er, and more particularly to a multipole circuit breaker in
which a contactor mechanism, an arc distinguishing de-
vice, and the like are configured by a single-pole inter-
rupting unit accommodated in a case, and a plurality of
such single-pole interrupting units are accommodated
in a housing.

Background Art

[0002] Fig. 12 is a partially cutaway section view of a
conventional art circuit breaker of the assignee of the
present invention and disclosed in, for example, the
specification of JP-A-11-221501, and shows a closed
state. Fig. 13 is a section view taken along the line a-a
of Fig. 12. Fig. 14 shows a state where the circuit break-
er shown in Fig. 12 performs an electromagnetic repul-
sive operation and a movable contactor is separated.
Fig. 15 shows a state where the circuit breaker shown
in Fig. 12 performs a tripping operation. Fig. 16 is a per-
spective view of an interrupting unit of the circuit breaker
shown in Fig. 12. In the figures, 10 denotes a housing
configured by a base 11, a cover 12, and an auxiliary
cover 13. These components are formed by a synthetic
resin material. The reference numeral 14 denotes a han-
dle formed by a similar material, and 35 denotes a cross
bar which is configured by rotor portions 15 that are
made of a synthetic resin material, and a coupling pin
16, and in which the rotor portions 15 for plural poles
are integrally coupled to one another by the coupling pin
16. The coupling pin 16 is coupled to an opening/closing
mechanism 30 which will be described later. The refer-
ence numeral 17 denotes a stationary contactor which
has a stationary contact 17a, and 18 denotes a movable
contactor which has a movable contact 18a, and which
is held by the rotor portion 15 so as to be swingable
about a shaft 19.
[0003] The movable contactor 18 is urged in the di-
rection of the arrow C by a movable element spring 21.
Namely, the movable element spring 21 is a tension
spring. One end of the spring is engaged with an outer
peripheral portion of the rotor portion 15, and the other
end is engaged with the movable contactor 18, thereby
urging the movable contactor 18 in the direction of the
arrow C. Therefore, the movable contactor 18 can swing
in the direction of the arrow D against the movable ele-
ment spring 21 irrespective of the rotor portion 15. The
movable contactor 18 is interlocked with the swinging
operation of the cross bar 35. Namely, when the rotor
portion 15 of the cross bar 35 is swung by the operation
of the opening/closing mechanism 30 which will be de-
scribed later, the movable contactor 18 is drivenly
moved by the swinging. In the above configuration, the
stationary contactor 17, the movable contactor 18, the

cross bar 35, and the like constitute a contactor mech-
anism.
[0004] The reference numeral 20 denotes a movable
element holder which is formed so that a pair of con-
necting conductors 20a (shown in Fig. 13) clamp the
both side faces of the movable contactor 18 from both
sides and are pressed by the movable element spring
21 to maintain electrical contact. The reference numeral
22 denotes a trip bar which is swung with being inter-
locked with an operation of an overcurrent tripping de-
vice (not shown). When the trip bar 22 is swung in a
counterclockwise direction with using the shaft 28 as the
fulcrum, the opening/closing mechanism 30 operates.
This operation causes the cross bar 35 to swing, where-
by the movable contactor 18 is separated from the sta-
tionary contactor 17 to perform automatic interruption
(trip). As well known in the art, the opening/closing
mechanism 30 can be operated by the handle 14.
[0005] The reference numeral 23 denotes an inter-
rupting unit which is configured by the contactor mech-
anism, an arc distinguishing device, and the like. Name-
ly, as shown in Fig. 13, 23a denotes a first case, and
23b denotes a second case. These cases are formed
by a synthetic resin, and accommodate the contactor
mechanism which is configured by the stationary con-
tactor 17, the movable contactor 18, the shaft 19, the
movable element holder 20, the movable element spring
21, and the cross bar 35, and the arc distinguishing de-
vice (not shown). The first case 23a and the second
case 23b are coupled into one unit by a plurality of rivets
24 (shown in Fig. 12). As shown in Fig. 13, a first case
through hole 23c is opened in a center pole and a side
wall of the first case 23a adjacent to the center pole, and
a second case through hole 23d is opened in the center
pole and a side wall of the second case 23b adjacent to
the center pole. A rotor through hole 15a is opened in a
pair of side walls of the rotor portions 15 of the cross bar
35.
[0006] The relationships among the rotor through
holes 15a and the case through holes 23c and 23d are
made so that, when the opening/closing mechanism 30
sets via the cross bar 35 the movable contactor 18 to a
closed state, the case through holes 23c and 23d and
the rotor through holes 15a communicate with each oth-
er to form main portions of an arc gas relief hole. The
arc gas relief hole is configured so that, when the open-
ing/closing mechanism 30 sets via the cross bar 35 the
movable contactor 18 to an opened state, the rotor por-
tion 15 is swung, and hence the case through holes 23c
and 23d are closed by the rotor portion 15, or namely
the arc gas relief hole which has been opened is closed.
[0007] The reference numeral 25 denotes phase
blocks which are formed inside the base 11 and the cov-
er 12. As shown in Fig. 13, base plates 25a and partition
walls 25b which protrude respectively from the base
plates 25a in both the sides are formed to set a prede-
termined dimension L between the center pole and ad-
jacent poles on both the sides. A first air vent channel
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25c which communicates with the first case through hole
23c is formed between the partition wall 25b, the center
pole of the interrupting unit 23, and an outer wall face
23e of the first case 23a adjacent to the center pole. A
second air vent channel 25d which communicates with
the second case through hole 23d is formed between
the partition wall 25b, the center pole of the interrupting
unit 23, and an outer wall face 23f of the second case
23b adjacent to the center pole. The whole of the arc
relief hole is formed by the rotor through hole 15a, the
first case through hole 23c and the second case through
hole 23d, and the first air vent channel 25c and the sec-
ond air vent channel 25d.
[0008] The reference numeral 26 denotes a tripping
actuator. As shown in Fig. 12, an engaging portion 26a
which is to be engaged with the trip bar 22 is formed in
one end, and a valve portion 26b is formed in the other
end. The actuator is rotatably journaled on a shaft 31.
The reference numeral 27 denotes a torsion spring
which urges the tripping actuator 26 in a counterclock-
wise direction, an which normally urges in a direction
along which the valve portion 26b closes the first air vent
channel 25c and the second air vent channel 25d. The
reference numeral 40 shown in Fig. 13 denotes a frame
for supporting the opening/closing mechanism 30 which
is to be incorporated into the center pole.
[0009] In the thus configured circuit breaker, when a
large current such as a short-circuit current flows, in the
initial state, parallel currents which flow through the sta-
tionary contactor 17 and the movable contactor 18 in
mutually opposite directions cause the stationary con-
tactor 17 and the movable contactor 18 to perform an
electromagnetic repulsive operation, thereby attaining
the state shown in Fig. 14. Because of this electromag-
netic repulsion, the movable contactor 18 is separated
from the stationary contactor 17, and an arc A is gener-
ated between the stationary contact 17a and the mova-
ble contact 18a. Then, the arc A becomes gaseous to
rapidly expand the surrounding gas to produce a blast,
and then flows into the whole space in the interrupting
unit 23.
[0010] The blast of the arc gas is guided by an arc
distinguishing device which is not shown, to be dis-
charged to the outside, and flows also in, for example,
a direction indicated by the arrow B in Fig. 13 to be dis-
charged toward the air vent channels 25c and 25d of the
phase block 25 with passing through the rotor through
holes 15a and the case through holes 23c and 23d. The
blast of the arc gas which is discharged toward the air
vent channels 25c and 25d presses the valve portion
26b of the tripping actuator 26 to drive the valve portion
in the leftward direction. As a result, as shown in Fig.
14, the tripping actuator 26 is swung in a clockwise di-
rection with using the shaft 31 as the fulcrum. This
swinging of the tripping actuator 26 causes the engaging
portion 26a to be engaged with the trip bar 22 and swing
the trip bar 22 in a counterclockwise direction. As a re-
sult of this swinging, the engagement with the opening/

closing mechanism 30 by a well-known toggle link
mechanism is cancelled, and automatic interruption
(trip) is performed at an earlier time after the occurrence
of the arc A, thereby attaining the state shown in Fig. 15.
[0011] In order to configure such a multipole circuit
breaker, a plurality of single-pole interrupting units 23
are arranged inside the housing 10 having an appropri-
ate width.
[0012] In the above-mentioned circuit breaker of the
conventional art, as shown in Fig. 13, three single-pole
interrupting units 23 each configured by the contactor
mechanism, the arc distinguishing device, and the like
are accommodated in parallel inside the housing 10 to
configure a three-pole circuit breaker. In the case where
a large number of circuit breakers are adjacently ar-
ranged on a distribution panel to be connected to feeder
bars or the like, the distance between the stationary con-
tactors 17 for the poles serving as connecting terminals
must be set to the predetermined distance L, for exam-
ple, 35 millimeters, and the phase blocks 25 are dis-
posed respectively between the interrupting units 23.
Since the interrupting units 23 are positioned via the
phase blocks 25, there are problems in that adjustments
in longitudinal, laterally, and vertical directions are diffi-
cult to do, and that the width of each of the interrupting
units 23 is limited.
[0013] The three identical interrupting units 23 are ar-
ranged in parallel, and side walls 23h and 23j of the first
case 23a, and side walls 23m and 23n of the second
case 23b are formed so as to have the same thickness.
In the interrupting unit 23 for the center pole, the side
walls 23h, 23j, 23m, and 23n are reinforced by the frame
40 for supporting the opening/closing mechanism 30. In
the interrupting units 23 for the left and right poles (here-
inafter, the upper pole in Fig. 13 is referred to as the left
pole, and the lower pole as the right pole) which are ad-
jacent to the center pole, the outer side walls 23h, 23j,
23m, and 23n are reinforced by a base side wall 11a of
the housing 10. However, the side walls 23m and 23n,
and 23h and 23j, on the side of the center pole, of the
case 23b of the interrupting unit 23 for the left pole, and
the case 23a of the interrupting unit 23 for the right pole
are not reinforced and are thin, thereby producing a fur-
ther problem in that the side walls are easily broken by
a blast of arc gas which is produced at interruption of a
large current such as a short-circuit current.
[0014] Since the phase blocks 25 are disposed, the
thickness of the cases 23a and 23b of each interrupting
unit 23 are naturally limited, and hence it is impossible
to provide the cases 23a and 23b of higher strength.
[0015] The invention has been conducted in order to
solve the problems. It is an object of the invention to
provide a circuit breaker in which it is not required to
dispose a phase block between interrupting units, and
a case constituting an interrupting unit is hardly broken.
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Disclosure of Invention

[0016] The circuit breaker according to the invention
is a circuit breaker having: a contactor mechanism
which is formed so that, when a short-circuit current
flows through a current-flowing circuit, electromagnetic
repulsion occurs between a movable contactor and a
stationary contactor; an opening/closing mechanism
which is coupled via a cross bar to the movable contac-
tor of the contactor mechanism, thereby causing the
movable contactor to perform an opening/closing oper-
ation; a tripping mechanism which, when a current flow-
ing through the current-flowing circuit exceeds a prede-
termined value, operates a trip bar to open the contactor
mechanism via the opening/closing mechanism; an arc
distinguishing device which attracts an arc in a prede-
termined direction, the arc being generated when the
contactor mechanism is opened; and a housing which
is formed so as to accommodate the mechanisms and
the device, wherein the contactor mechanism, the cross
bar, and the arc distinguishing device are accommodat-
ed in a case made of an insulating material to constitute
a single-pole interrupting unit, and a plurality of single-
pole interrupting units are closely juxtaposed to consti-
tute a plural-pole interrupting unit.
[0017] The circuit breaker comprises: an interrupting
unit for a center pole; and an interrupting unit for an ad-
jacent pole, the interrupting unit being adjacent to the
interrupting unit for the center pole and the housing, and
a thickness of a side wall of the case of the interrupting
unit for the adjacent pole, on a side adjacent to the cent-
er pole is larger than a thickness of a side wall on a side
adjacent to the housing.
[0018] A fastening portion is disposed in the interrupt-
ing unit for the adjacent pole, and the interrupting unit
is fixed in the fastening portion to a base of the housing
by a fastening member.
[0019] The circuit breaker comprises a protrusion
which is disposed on the case of the interrupting unit for
the center pole, and a recess which is disposed in the
case of the interrupting unit for the adjacent pole, and
which is to be fitted with the protrusion, to integrate plu-
ral interrupting units with each other.
[0020] The protrusion has a wedge-like shape, and
the recess is a dovetail groove.
[0021] The circuit breaker comprises: an interrupting
unit for a center pole; and an interrupting unit for an ad-
jacent pole, the interrupting unit being adjacent to the
interrupting unit for the center pole and the housing, and
a thickness of a side wall of the case of the interrupting
unit for the adjacent pole, on a side adjacent to the hous-
ing is larger than a thickness of a side wall on a side
adjacent to the center pole.
[0022] The circuit breaker further comprises a recess
which is disposed in the case of the interrupting unit,
and a stationary contactor having a protrusion which is
to be fitted with the recess.

Brief Description of Drawings

[0023]

Fig. 1 is a perspective view of a circuit breaker
showing Embodiment 1 of the invention.
Fig. 2 is a plan view of the circuit breaker showing
Embodiment 1 of the invention.
Fig. 3 is a section view taken along the line b-b of
Fig. 2.
Fig. 4 is a plan section view of main portions of in-
terrupting units of the circuit breaker showing Em-
bodiment 1 of the invention.
Fig. 5 is a plan section view of main portions of in-
terrupting units of a circuit breaker showing Embod-
iment 2 of the invention.
Fig. 6 is a section view taken along the line c-c of
Fig. 5.
Fig. 7 is a plan section view of main portions of in-
terrupting units of a circuit breaker showing Embod-
iment 3 of the invention.
Fig. 8 is a plan section view of main portions of in-
terrupting units of a circuit breaker showing Embod-
iment 4 of the invention.
Fig. 9 is a plan section view of main portions of in-
terrupting units of a circuit breaker showing Embod-
iment 5 of the invention.
Fig. 10 is a view of an interrupting unit of a circuit
breaker showing Embodiment 6 of the invention, (A)
is a front section view, and (B) is a side view.
Fig. 11 is a trihedral view showing a stationary con-
tactor of Embodiment 6 of the invention.
Fig. 12 is a partially cutaway section view showing
a conventional art circuit breaker.
Fig. 13 is a section view taken along the line a-a of
Fig. 12.
Fig. 14 is a partially cutaway view showing a state
where the circuit breaker shown in Fig. 12 performs
an electromagnetic repulsive operation.
Fig. 15 is a partially cutaway view showing a state
where the circuit breaker shown in Fig. 12 performs
a tripping operation.
Fig. 16 is a perspective view showing an interrupt-
ing unit of the conventional art circuit breaker.

Best Mode for Carrying Out the Invention

Embodiment 1.

[0024] In order to describe the invention in more de-
tail, the invention will be described with reference to the
accompanying drawings.
[0025] Fig. 1 is a perspective view of a circuit breaker
showing Embodiment 1 of the invention. Fig. 2 is a plan
view of the circuit breaker of Fig. 1 in which a cover is
removed away. Fig. 3 is a section view taken along the
line b-b of Fig. 2. Fig. 4 is a plan section view showing
main portions of interrupting units of the circuit breaker.
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[0026] In the figures, 10 to 22, 24, 28, 30, 35, and 40
are identical with those of the above-described appara-
tus of the conventional art, and their description is omit-
ted.
[0027] In the circuit breaker shown in Figs. 1 to 3, in-
terrupting units 50, 53, and 56 which will be described
later are accommodated in the housing 10 configured
by the base 11, the cover 12, and the auxiliary cover 13
that are formed by an insulating material such as a syn-
thetic resin material. Referring to Fig. 4, 50 denotes the
interrupting unit for the center pole (hereinafter, referred
to as C-pole), 53 denotes the interrupting unit for the left
pole (hereinafter, referred to as L-pole) which is adjacent
to the center pole, and 56 denotes the interrupting unit
for the right pole (hereinafter, referred to as R-pole)
which is adjacent to the center pole.
[0028] The reference numeral 51 denotes a first case
for the C-pole, 52 denotes a second case for the C-pole,
54 denotes a first case for the L-pole, 55 denotes a sec-
ond case for the L-pole, 57 denotes a first case for the
R-pole, and 58 denotes a second case for the R-pole.
These cases are formed by an insulating material such
as a synthetic resin, and accommodate a contactor
mechanism which is configured by the stationary con-
tactor 17, the movable contactor 18, the shaft 19, the
movable element holder 20, the movable element spring
21, and the cross bar 35, and an arc distinguishing de-
vice 59 (shown in Fig. 3). Each of the interrupting units
50, 53, and 56 is coupled by a plurality of rivets 24 to be
formed as a unit.
[0029] As shown in Fig. 4, a side wall 51a of the first
case 51 for the C-pole and a side wall 52a of the second
case 52 have the same thickness, and a side wall 51b
of the first case 51 and a side wall 52b of the second
case 52 have the same thickness. The thicknesses are
equal to those of the apparatus of the conventional art.
A side wall 54a of the first case 54 for the L-pole and
the side wall 51a of the first case 51 for the C-pole have
the same thickness, and a side wall 54b of the first case
54 for the L-pole and the side wall 51b of the first case
51 for the C-pole have the same thickness. However,
the thickness of a side wall 55a of the second case 55
for the L-pole is formed to be larger than that of the side
wall 54a of the first case 54 for the L-pole, and the thick-
ness of a side wall 55b of the second case 55 for the L-
pole is formed to be larger than that of the side wall 54b
of the first case 54 for the L-pole.
[0030] Furthermore, a side wall 58a of the second
case 58 for the R-pole and the side wall 52b of the sec-
ond case 52 for the C-pole have the same thickness,
and a side wall 58b of the second case 58 for the R-pole
and the side wall 52b of the second case 52 for the C-
pole have the same thickness. The walls are thin in the
same manner as those of the apparatus of the conven-
tional art. However, the thickness of a side wall 57a of
the first case 57 for the R-pole is formed to be larger
than that of the side wall 58a of the second case 58 for
the R-pole, and the thickness of aside wall 57b of the

first case 57 for the R-pole is formed to be larger than
that of the side wall 58b of the second case 58 for the
R-pole.
[0031] In the thus configured circuit breaker, when a
large current such as a short-circuit current flows, in the
initial state, parallel currents which flow through the sta-
tionary contactor 17 and the movable contactor 18 in
mutually opposite directions cause the stationary con-
tactor 17 and the movable contactor 18 to electromag-
netically repel each other. Because of this electromag-
netic repulsion, the movable contactor 18 is separated
from the stationary contactor 17, and an arc A (shown
in Fig. 3) is generated between the stationary contact
17a and the movable contact 18a. Then, the arc A be-
comes gaseous to rapidly expand the surrounding gas
to produce a blast, and then flows into the whole space
in the interrupting unit 50.
[0032] In the following operation, the trip bar 22 is
swung with being interlocked with an operation of an
overcurrent tripping device (not shown), the engage-
ment with the opening/closing mechanism 30 by a well-
known toggle link mechanism is cancelled, and auto-
matic interruption (trip) is performed at an earlier time
after the occurrence of the arc A.
[0033] According to the configuration of Embodiment
1, the contactor mechanism, the cross bar 35, and the
arc distinguishing device 59 are accommodated in a
case made of an insulating material to constitute a sin-
gle-pole interrupting unit, and a plurality of such single-
pole interrupting units are closely juxtaposed to consti-
tute a plural-pole interrupting unit. Therefore, it is pos-
sible to obtain a circuit breaker of a high rated interrupt-
ing capacity in which, unlike the circuit breaker of the
conventional art, the phase blocks 25 that are disposed
respectively between the interrupting units in order to
ensure the predetermined distances L between the sta-
tionary contactors 17 for the poles are not necessary,
which is economical, and in which the predetermined
distances L can be easily ensured, the interrupting units
can be made wider, and, for example, the stationary
contactors 17 can be made wider.
[0034] Furthermore, the portions of the interrupting
units 53 and 56 for the L- and R-poles on the side of the
center pole, i.e., the thicknesses of the side walls 55a
and 55b of the second case 55 for the L-pole, and those
of the side walls 57a and 57b of the first case 57 for the
R-pole are formed to be larger, and the outer end faces
of the side walls 55a, 55b, 57a, and 57b abut against
the side walls 51a, 51b, 52a, and 52b for the C-pole, so
as to ensure the predetermined distances L. Therefore,
the side walls are enhanced in strength, so that the cas-
es 55 and 57 are hardly broken by a blast of arc gas
which is produced at interruption of a large current such
as a short-circuit current.

Embodiment 2.

[0035] Fig. 5 is a plan section view showing main por-
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tions of interrupting units of a circuit breaker showing
Embodiment 2 of the invention. Fig. 6 is a section view
taken along the line c-c of Fig. 5. In the figures, 17 to
21, and 50 to 58 are identical with those of Embodiment
1. The reference numerals 55c and 55e denote a fas-
tening portion and a through hole (which is disposed be-
low the fastening portion 55c and corresponds to a
through hole 57c, and which is not shown) formed in the
second case 55 for the L-pole, and 57c and 57e denote
a fastening portion and a through hole formed in the first
case 57 for the R-pole. As shown in Fig. 6, the interrupt-
ing units 53 and 56 are fixed to the base 11 of the hous-
ing 10 by a fastening member configured by an attach-
ment screw 60, a nut 61, and the like.
[0036] As the fastening member, in place of the at-
tachment screw 60, a self-tapping screw (not shown)
may be used to be screwed into cases 55 and 57 in
which the through holes 55e and 57e are not opened,
so as to fix the interrupting units to the base 11. Alter-
natively, the interrupting units may be fixed to the base
11 by using rivets (not shown).
[0037] According to the configuration of Embodiment
2, the interrupting units 53 and 56 for the L- and R-poles
are fixed to the base 11 by using the fastening member,
and hence it is possible to prevent the interrupting units
53 and 56 for the L- and R-poles from being moved in
a direction along which the interrupting units are sepa-
rated from the interrupting unit 50 for the C-pole by the
electromagnetic repulsive force generated by the cur-
rent flowing through a conductor for the C-pole and the
currents flowing through the L- and R-poles in the same
direction, and the base 11 and the cover 12 constituting
the housing 10 from being broken.

Embodiment 3.

[0038] Fig. 7 is a plan section view showing main por-
tions of interrupting units of a circuit breaker showing
Embodiment 3 of the invention. In the figure, 17 to 21,
and 50 to 58 are identical with those of Embodiment 1.
The reference numerals 51d, 51e, 51f, and 51g denote
a plurality of protrusions which are formed on the side
walls 51a and 51b of the first case 51 for the C-pole, and
52d, 52e, 52f, and 52g denote a plurality of protrusions
which are formed on the side walls 52a and 52b of the
second case 52. The reference numerals 55d and 55g
denote a plurality of recesses which are formed in the
side walls 55a and 55b of the second case 55 for the L-
pole, and 57d and 57g denote a plurality of recesses
which are formed in the side walls 57a and 57b of the
first case 57 for the R-pole. The reference numerals 40a
and 40b denote a plurality of through holes which are
formed in the frame 40.
[0039] According to the configuration of Embodiment
3, when the interrupting units 53 and 56 for the L- and
R-poles are to be combined with both the sides of the
interrupting unit 50 for the C-pole to configure interrupt-
ing units of a three-pole circuit breaker, the plural pro-

trusions 51d and 51g, and 52d and 52g are fitted into
the plural recesses 55d and 55g, and 57d and 57g, and
the plural protrusions 51e, 51f, 52e, and 52f are fitted
into the through holes 40a and 40b of the frame 40.
Therefore, the plural interrupting units 50, 53, and 56
can be surely positioned and integrated with each other,
whereby an assembling work is facilitated.
[0040] Furthermore, the interrupting unit 50 for the C-
pole, and the interrupting units 53 and 56 for the L- and
R-poles are restricted in mutual movement in a plane
perpendicular to the shaft 19. Therefore, it is possible
to prevent the interrupting unit 50, 53, or 56 for only one
pole from being moved at interruption.
[0041] Such a fitting portion configured a protrusion
and a recess is required to be disposed in at least one
of the interrupting units 50, 53, and 56. As in Embodi-
ment 3, preferably, a plurality of fitting portions may be
disposed.

Embodiment 4.

[0042] Fig. 8 is a plan section view showing main por-
tions of interrupting units of a circuit breaker showing
Embodiment 4 of the invention. In the figure, 17 to 21,
40, 40a, 40b, 50 to 58, 51e, 51f, 52e, and 52f are iden-
tical with those of Embodiment 1.
[0043] The reference numerals 51h and 51j denote a
plurality of wedge-like protrusions which are formed on
the side walls 51a and 51b of the first case 51 for the C-
pole, and 52h and 52j denote a plurality of wedge-like
protrusions which are formed on the side walls 52a and
52b of the second case 52. The reference numerals 55h
and 55j denote a plurality of dovetail grooves which are
formed in the side walls 55a and 55b of the second case
55 for the L-pole, and 57h and 57j denote a plurality of
dovetail grooves which are formed in the side walls 57a
and 57b of the first case 57 for the R-pole.
[0044] According to the configuration of Embodiment
4, when the interrupting units 53 and 56 for the L- and
R-poles are to be combined with both the sides of the
interrupting unit 50 for the C-pole to configure interrupt-
ing units of a three-pole circuit breaker, the plural
wedge-like protrusions 51h and 51j, and 52h and 52j are
fitted into the plural dovetail grooves 55h and 55j, and
57h and 57j. Therefore, the plural interrupting units 50,
53, and 56 can be surely positioned and integrated with
each other, whereby an assembling work is facilitated.
Furthermore, it is possible to prevent the interrupting
units 53 and 56 for the L- and R-poles from being moved
in a direction along which the interrupting units are sep-
arated from the center pole by the electromagnetic re-
pulsive force generated by the current flowing through
a conductor for the C-pole and the currents flowing
through the L- and R-poles in the same direction, and
the base 11 and the cover 12 constituting the housing
10 from being broken.
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Embodiment 5.

[0045] Fig. 9 is a plan section view of main portions
of interrupting units of a circuit breaker showing Embod-
iment 5 of the invention. In the figure, 17 to 21, 40, and
50 to 58 are identical with those of Embodiment 1. The
side wall 51a of the first case 51 for the C-pole and the
side wall 52a of the second case 52 have the same thick-
ness, and the side wall 51b of the first case 51 for the
C-pole and the side wall 52b of the second case 52 have
the same thickness. The walls are thin in the same man-
ner as those of the apparatus of the conventional art.
[0046] The side wall 55a of the second case 55 for the
L-pole and the side wall 52a of the second case 52 for
the C-pole have the same thickness, and the side wall
55b of the second case 55 for the L-pole and the side
wall 52b of the second case 52 for the C-pole have the
same thickness. However, the thickness of the side wall
54a of the first case 54 for the L-pole is formed to be
larger than that of the side wall 55a of the second case
55 for the L-pole, and the thickness of the side wall 54b
of the first case 54 for the L-pole is formed to be larger
than that of the side wall 55b of the second case 55 for
the L-pole.
[0047] The side wall 57a of the first case 57 for the R-
pole and the side wall 51a of the first case 51 for the C-
pole have the same thickness, and the side wall 57b of
the first case 57 for the R-pole and the side wall 51b of
the first case 51 for the C-pole have the same thickness.
The walls are thin in the same manner as those of the
apparatus of the conventional art. However, the thick-
ness of the side wall 58a of the second case 58 for the
R-pole is formed to be larger than that of the side wall
57a of the first case 57 for the R-pole, and the thickness
of the side wall 58b of the second case 58 for the R-pole
is formed to be larger than that of the side wall 57b of
the first case 57 for the R-pole.
[0048] The reference numerals 51m and 51n denote
positioning protrusions which protrude from the side
walls 51a and 51b of the first case 51 for the C-pole, and
52m and 52n denote positioning protrusions which pro-
trude from the side walls 52a and 52b of the second case
52 for the C-pole. The protrusions are configured so that
their tip end portions abut against the outer walls of the
cases 55 and 57 for the adjacent poles to ensure the
predetermined distances L, respectively.
[0049] According to the configuration of Embodiment
5, since the side walls 54a and 54b, and 58a and 58b
of the outer cases 54 and 58 for the L- and R-poles are
formed to be thick, the base side wall 11a (indicated by
the two-dot chain line) of the portions which are adjacent
to the side walls 54a and 54b, and 58a and 58b can be
formed to be thin.
[0050] In the case where an expensive material of ex-
cellent strength is used as the material of the base 11
into which the interrupting units are to be accommodat-
ed, for example, the material cost of the base 11 is low
because the base side wall 11a can be formed to be thin,

with the result that an economical circuit breaker can be
obtained.

Embodiment 6.

[0051] Fig. 10 is a view showing an interrupting unit
of a circuit breaker showing Embodiment 6 of the inven-
tion, (A) is a front section view, and (B) is a side view.
Fig. 11 is a view showing a stationary contactor which
is to be incorporated into the interrupting unit of Fig. 10,
(A) is a plan view, (B) is a front view, and (C) is a side
view. In the figures, 15 to 21, 24, and 50 to 52 are iden-
tical with those of Embodiment 1, and their description
is omitted.
[0052] The reference numeral 17b denotes a protru-
sion which is disposed on a terminal portion 17c of the
stationary contactor 17, 50s denote a terminal take-out
port which is disposed in the cases 51 and 52 of the
interrupting unit 50, and 50t denotes a case recess
which is disposed continuously with the terminal take-
out port 50s. When the stationary contactor 17 is incor-
porated into the terminal take-out port 50s, the protru-
sion 17b is fitted into the case recess 50t. At this time,
gaps G are formed between the end faces of the termi-
nal portion 17c and side walls 51u and 52u of the termi-
nal take-out port 50s.
[0053] According to the configuration of Embodiment
6, the protrusion 17b is disposed on the stationary con-
tactor 17 so as to be fitted into the case recess 50t of
the cases 51 and 52 of the interrupting unit 50. In the
case where a short-circuit current is interrupted, or
where an external wire is to be fastened by a terminal
screw (not shown) to the terminal portion 17c, even
when the terminal portion 17b is rotated, therefore, the
rotating force is received by the case recess 50t via the
protrusion 17b, and the rotating force does not act on
the side walls of the terminal take-out port 50s because
of the gaps G, and acts on the thick portions of high
strength between the case recess 50t and the end faces
51v and 52v of the interrupting units 51 and 52. Conse-
quently, the interrupting units 51 and 52 are hardly bro-
ken.
[0054] Unlike the circuit breaker of the conventional
art, the phase blocks 25 are not disposed, and the in-
terrupting unit can be made wider, and hence the case
recess 50t also can be made wider, so that the embod-
iment can be favorably used.

Industrial Applicability

[0055] As described above, according to the circuit
breaker of the invention, a contactor mechanism, a
cross bar, and an arc distinguishing device are accom-
modated in a case made of an insulating material to con-
stitute a single-pole interrupting unit, and a plurality of
single-pole interrupting units are closely juxtaposed to
constitute a plural-pole interrupting unit. Therefore, it is
possible to obtain a circuit breaker of a high rated inter-
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rupting capacity in which, unlike a circuit breaker of the
conventional art, phase blocks that are disposed re-
spectively between interrupting units in order to ensure
predetermined distances between stationary contactors
for poles are not necessary, which is economical, and
in which the predetermined distances can be easily en-
sured, and the interrupting units can be made wider.
[0056] Furthermore, the circuit breaker of the inven-
tion comprises: an interrupting unit for a center pole; and
an interrupting unit for an adjacent pole, the interrupting
unit being adjacent to the interrupting unit for the center
pole and a housing, and a thickness of a side wall of the
case of the interrupting unit for the adjacent pole, on a
side adjacent to the center pole is larger than a thickness
of a side wall on a side adjacent to the housing. There-
fore, side walls are enhanced in strength, so that the
cases are hardly broken by a blast of arc gas which is
produced at interruption of a large current such as a
short-circuit current.
[0057] Furthermore, according to the circuit breaker
of the invention, a fastening portion is disposed in the
interrupting unit for the adjacent pole, and the interrupt-
ing unit is fixed in the fastening portion to a base of the
housing by a fastening member. Therefore, the inter-
rupting unit for the adjacent pole is hardly moved by the
electromagnetic repulsive force generated by the cur-
rent flowing through a conductor for the Center-pole and
the current flowing through the adjacent pole in the
same direction, and the base and the cover constituting
the housing can be prevented from being broken.
[0058] Furthermore, according to the circuit breaker
of the invention, a protrusion which is disposed on the
case of the interrupting unit for the center pole, and a
recess which is disposed in the case of the interrupting
unit for the adjacent pole, and which is to be fitted with
the protrusion are disposed. Therefore, the plural inter-
rupting units can be surely positioned and integrated
with each other, and an assembling work is facilitated.
[0059] Furthermore, according to the circuit breaker
of the invention, the protrusion has a wedge-like shape
and the recess is a dovetail groove. Therefore, the plural
interrupting units can be surely positioned and integrat-
ed with each other, whereby an assembling work is fa-
cilitated. Moreover, the interrupting unit for the adjacent
pole is hardly moved by the electromagnetic repulsive
force generated by the current flowing through a con-
ductor for the Center-pole and the current flowing
through the adjacent pole in the same direction, and the
base and the cover constituting the housing can be pre-
vented from being broken.
[0060] Furthermore, the circuit breaker of the inven-
tion comprises: an interrupting unit for a center pole; and
an interrupting unit for an adjacent pole, the interrupting
unit being adjacent to the interrupting unit for the center
pole and the housing, and a thickness of a side wall of
the case of the interrupting unit for the adjacent pole, on
a side adjacent to the housing is larger than a thickness
of a side wall on a side adjacent to the center pole. In

the case where an expensive material of excellent
strength is used as the material of the base into which
the interrupting units are to be accommodated, there-
fore, the material cost of the base is low because the
base side wall can be formed to be thin, with the result
that an economical circuit breaker can be obtained.
[0061] Furthermore, according to the circuit breaker
of the invention, a recess which is disposed in the case
of the interrupting unit, and a stationary contactor having
a protrusion which is to be fitted with the recess are dis-
posed. When a short-circuit current is interrupted, or
when an external wire is to be fastened to a terminal
portion of the stationary contactor, therefore, the inter-
rupting unit is hardly broken.

Claims

1. A circuit breaker having: a contactor mechanism
which is formed so that, when a short-circuit current
flows through a current-flowing circuit, electromag-
netic repulsion occurs between a movable contac-
tor and a stationary contactor; an opening/closing
mechanism which is coupled via a cross bar to said
movable contactor of said contactor mechanism,
thereby causing said movable contactor to perform
an opening/closing operation; a tripping mecha-
nism which, when a current flowing through said
current-flowing circuit exceeds a predetermined
value, operates a trip bar to open said contactor
mechanism via said opening/closing mechanism;
an arc distinguishing device which attracts an arc in
a predetermined direction, the arc being generated
when said contactor mechanism is opened; and a
housing which is formed so as to accommodate said
mechanisms and said device, wherein said contac-
tor mechanism, said cross bar, and said arc distin-
guishing device are accommodated in a case made
of an insulating material to constitute a single-pole
interrupting unit, and a plurality of single-pole inter-
rupting units are closely juxtaposed to constitute a
plural-pole interrupting unit.

2. A circuit breaker according to claim 1, wherein said
circuit breaker comprises: an interrupting unit for a
center pole; and an interrupting unit for an adjacent
pole, said interrupting unit being adjacent to said in-
terrupting unit for said center pole and said housing,
and a thickness of a side wall of said case of said
interrupting unit for said adjacent pole, on a side ad-
jacent to the center pole is larger than a thickness
of a side wall on a side adjacent to said housing.

3. A circuit breaker according to claim 1 or 2, wherein
a fastening portion is disposed in said interrupting
unit for the adjacent pole, and said interrupting unit
is fixed in said fastening portion to a base of said
housing by a fastening member.
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4. A circuit breaker according to any one of claims 1
to 3, wherein said circuit breaker comprises a pro-
trusion which is disposed on said case of said inter-
rupting unit for the center pole, and a recess which
is disposed in said case of said interrupting unit for
the adjacent pole, and which is to be fitted with said
protrusion.

5. A circuit breaker according to claim 4, wherein said
protrusion has a wedge-like shape, and said recess
is a dovetail groove.

6. A circuit breaker according to claim 1, wherein said
circuit breaker comprises: an interrupting unit for a
center pole; and an interrupting unit for an adjacent
pole, said interrupting unit being adjacent to said in-
terrupting unit for the center pole and said housing,
and a thickness of a side wall of said case of said
interrupting unit for the adjacent pole, on a side ad-
jacent to said housing is larger than a thickness of
a side wall on a side adjacent to the center pole.

7. A circuit breaker according to any one of claims 1
to 6, wherein said circuit breaker comprises a re-
cess which is disposed in said case of said inter-
rupting unit, and a stationary contactor having a pro-
trusion which is to be fitted with said recess.
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