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. . CIRCUIT BREAKER

BACKGROUND OF THE INVENTION

a) Field of the Invention

This invention relates to a molded-case circuit
breaker, and more particularly to an improvement of the
movable member in the circuit breaker which is operated to

open and close the circuit.
b) i Description of the Related Art
FIGS. 8 through 10 shows a conventional circuit

breakgr disclosed by, for instance, Japanese Utility Patent

FIG.

Publication No.

32922/1993. 8 is a side view of the

circuit breaker which is tripped, and FIG. 9 is a side view

of the latter which is in "on" state (the circuit béing
closed). 1In those figures, reference numeral 1 designates a
casing of synthetic resin”comprising a cover la and a base
1b; 2, a stationary member provided on the bottom of the base
1b, the sta;ionary member 2 having a stationary contact 2a;
3, a frame éecured to the base 1b of the casing 1 with screws
4; 5, an operating handle which is swingable about a

protrusibn 3a formed on the frame 3; 6, a cradle rotatably

mounted on the operating handle 5; 7, an upper link pin; and

8, a link mechanism comprising an upper link 8a and a lower

link 8b which are coupled to each other through a coupling

pin 9. Further in FIGS. 8 and 9, reference numeral 10

designates a pulling spring.which urges the coupling pin 9
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circuit breaker which is tripped, and FIG 9 is a side view of the |atter
which is in."on" state.(the circuit being closed). In those figures,

rief erence nuneral 1 designates a casing of synthetic resin conprising a
cover la and a base Ib; 2, a stationary nmenber provided on the bottom of
the base | b, the stationary nenber 2 having a stationary contact 2a; 3, a
frame secured to the base | b of the casing 1 with screws 4; 5, an operating
handl e which is smﬁngable about a protrusion 3a forned on the franme 3; 6 a

U RN M AN ST o NI
the upper llnk pin 7; 11, a cross bar which is rotatably
provided with respect to the base lb, the cross bar being
coupled to the lower link 8b through a lower link pin 12; and
13, a movable member having a movable contact 13a, the
movable member 13 being rotatably mounted on a movable member
shaft 14 embedded in the cross bar 11.

In FIG. 9, reference numeral 15 denotes a stationary
conductor secured to the base 1lb; 16, a flexible conductor
connected between the stationary conductor 15 and the movable
member 13; 17, an instantaneous tripping electromagnetic
device mounted on the base 1b, having a movable iron core
17a; 18, a timed tripping bimetal device; 18a, an adjusting
screw for adjusting the tripping operation; 19, a trip bar
which.is engaged with the movable iron core 17a and the
adjusting screw 18a; 20, a hook which is engaged with the
trip bar 19; and 21, a latch adapted to engage with the hook
20, with the cradle 6 being engaged with the latch 21.
Further in FIG. 9, reference numeral 22 designates a stopper
pin on the frame 3; 23, a link stopper adapted to abut
against the stopper pin 22, the link stopper 23 having an
abutment portion 23a with which the upper link 8a is -
elastically brought into contact when tripped; and 24, a
conventional de-ionization arc extinguish chamber.

For the above-described. circuit breaker, a variety of

movable members may be employed. FIG. 10 shows an example of

-

ot Has Been

© il



link 8b which are coupled to each other through a coupling pin 9. Further
in FIGS. 8 and 9, reference nuneral 10 designates a pulling spring which

utges the coupling pin 9 2 towards the operating handle 5 to | ock the

upper link 8a to the upper link pin 7; 11, a cross bar which is rotatably
provided with respect to the base I b, the cross bar being coupled to the

| ower link 8b through a lower link pin 12; and

the movable member which is made up of a flat-plate-shaped
movable conductor 13b, and a movable contact 13a blazed to
one surface of the conductor 13b which corresponds to the
thickness of the latter 13b. FIG. 11 shows a movable member
13 disclosed by Japanese Utility Patent Application (OPI) No.
41348/1990 (the term "OPI" as used herein means an
"unexamined application"), which is coupled to the base 1b.
The movable membexr 13 is also made up of a flat-plate-shaped
movable conductor 13b, and a movable cohtact 13a which is
blazed to one surface of the movable conductor 13b which
corresponds to the width of the latter 13b. FIG. 12 shows
another example of the flat-plate-shaped movable member,
which is formed as follows: One end portion of a flat-plate-
shaped arm 13b is bent L-shaped to form a flat ear, and a
movable contact 13a is blazed to the flat ear thus formed.
The arm 13b has a hole l4a into which the movable membexr
shaft is inserted. FIG. 13 is a plan view outlining the
arrangement of a plurality of the movable members 13 shown in
FIG. 12 which are built in a multi-pqle circuit breaker. The
centers of the movable contacts 13a and those of the
stationary contacts 2a are shifted as much as L from the
positions on the common movable member shaft 14 where the
movable members 13 are supported by the latter 14.

The operations of the circuit breaker thus organized,
such as the on-off operation with the operating handle 5 and

the tripping operation by the electromagnetic device 7 or the
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13,- a novabl e nenber having a novabl e contact 13a, the novable nenber 13
bei ng rotatably nounted:.en a novabl e nmenber shaft 14 enbedded in the cross
bar 11. In FIG 9, reference nuneral 15 denotes a stationary conductor
secured to the base | b; 16, a flexible conductor connected between the
stationary conductor 15 and the novable nmenber 13; 17, an instantaneous
tripping el ectromagneti c device nounted on the base | b, having a novable
iron core 17a; 18, a tinmed tripping binmetal device; 18a, an adjusting screw

for adj usting the tippino, goerati pn; (19, .2, Lrip fay, el ics §gaged with
are as disclosed by the aforementioned Japanese Utility
Patent Publication No. 32922/1993.

In the conventional circuit breaker as described
above, the movable member 13 which, as shown in FIG. 10, is
formed by blazing the movable contact 13a to the surface of
the flat-plate-shaped movable conductor 13b which corresponds
to the thickness of the latter 13b, suffers from the
following difficulties: The fiatFplate—shaped movable
conductor 13b is reduced in mechanical strength by blazing
heat. On the other hand, depending on the thickness of the
movable conductor 13b, the blazing area of the movable
contact 13a is small,.so thét the movable contact welded to
the movable conductor is not sufficiently secured thereto.

In addition,.for the same reason, the heat generated in the
movable contact 13a by current is not readily conducted'to
the movable conductor 13a; so that thé movable contact 13a is
liable to become high in temperature. On the other hand, the
blazing work is liable to be fluctuated in welding pressure,
in welding current, in welding time, and therefore the
resultant weld is not stable in mechanical strength. Hence,
the blazing work takes time and labor, which increases the
manufacturing cost.

The movable member made up of the flat-plate-shaped
movable conductor 13b as shown in FIG. 11 is advantageous as

follows: Since the movable conductor 13b is relatively large
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adj usting screw 18a; 20, a hook which is engaged with the trip bar 19; and
21, a latch adapted to engage with the hook 20, with the cradle 6 being
engaged with the latch 21. Further in FIG 9, reference nuneral 22
designates a stopper pin on the frame 3; 23, a |ink stopper adapted to abut
agai nst the stopper pin 22, the |link stopper 23 having an abutnment portion
23a with which the upper link 8a is elastically brought into contact when
tripped; and 24, a conventional de-ionization arc extinguish chanber. For

t he above-described circuit bregker, a variet nbers nay be
enpl oyed. FIE?'YBS Ronthg,may2a @eceptact faglcan eeﬁﬂazégato

conductor 13b with ease, or it may be joined to the latter
13b by caulking. In addition, the elasticity of the movable
conductor 13b enhances the operation of the latter 13b and
that of a link mechanism (not shown). However, the movable
member suffers from the following difficulty: Since the slit
1d is large in correspondence to the large width of the
movable conductor 13b, arc gas produced at the contact when
the circuit is opened is liable to flow through the slit 1d
to the tripping device (17 and 18 in FIG. 9).

On the other hand, the movab;e member shown in FIG.
12, which comprises; the flat-plate-shaped movable conductor
13b whose one end portion is bent L-shaped to form the flat
ear; and movable contact 13a blazed to the flat ear thus
formed, is also disadvantagéous in the following points: The
movable contact 13a is liable to be shifted as shown in FIG.
13. In other woxrds, the centers.of the movable.contacts 13a
are shifted as much as L to the left from the central lines
of the flat-plate-shaped conductors 13b, respectively, which
are supported on the movable member shaft 14. Accordingly,
the center of each of the movable contacts 13a is shifted by
L to the left from the center of the casing 1. This shift
makes the positional relationship between the stationary
contact 2a and the movable contact 13a liable to change, and’
increases the external dimensions of the circuit breaker

depending on its structure.
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3 the novabl e nenber which is made up of a flat-plate-shaped novable
conduct or 13b, and a novabl e contact 13a bl azed to one $iurface of the
cenduct or 13b which corresponds to the thickness of the latter 13b. FIG 11
shows a novabl e nmenber 13 disclosed by Japanese Utility Patent Application
(OPlI') No. 41348/1990 (the term"OPI" as used herein neans an "unexam ned
application"), which is coupled to the base |Ib.

SUMMARY OF THE INVENTION

Accordingly, an object of this invention is to
eliminate the above-described difficulties accompanying a
conventional circuit breaker. More specifically, a first
object of the invention is to provide a circuit breaker in
which its movable member made up of a movable conductor such
as a thin metal plate is sufficiently high in mechanical
strength, and the movable contact welded to the movable
conductor is positively secured to the latter, showing high
weld strength, and which is low in manufacturing cost when
compared with the conventional one. A second object of the
invention is to provide a circuit breaker in which arc gas
produced at the contact when the circuit is opened scarcely
flows to the tripping device (17 and 18 in FIG. 9).

The foregoiné object of the invention has been
achieved by the provision of a circuit breaker which,
according to the invention, comprises:

a stationary member having a stationary
contact on one end portion thereof, the stationary member
being provided on the side of the bottom of a synthetic resin
casing; |

a movable member including first and second
plate-shaped portions which are formed by twisting the middle
portion of a metal plate so that the plate-shaped pértions
form 90° with each other,

the first plate-shaped portion having

-
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The <novabl e nmenber 13 is al so nade up of a flat-plate-shaped novabl e
conductor 13b, and a novabl e contact 13a which is blazed to one surface of

t ke novabl e conductor 13b which corresponds to the width of the latter 13b.
FIG 12 shows anot her exanple of the flat-plate-shaped novabl e nenber,
which is formed as follows: One end portion of a flat-plate- shaped arm 13b
Is bent L-shaped to forma flat ear, and a novable contact 13a is blazed to
the flat ear thus formed. The arm 13b has a hol e 14a into which the novable

nmenber shaft is inserted. FIG 13 js a vj eyw outl i_ni ng the .arrangement
of a plural id y"¥¥aRiR GRALAFE Henbles=n § b tfj confronted with Fadd™

stationary contact; and

cross bar which supports the end of the
second plate-shaped portion and is coupled to a switching
mechanism, and which is adapted to operate the movable member
so that the movable contact is moved into and out of
engagement with the stationary contact.

In the circuit breaker, the movable member may be so
modified that it is formed by forging a metal materiai to
include first and second plate-shaped portions which form 90°
with each other, and a movable contact is provided on the
first plate-shaped portion at the end in such a manner that
it is confronted with the stationary contact.

Furthermore, in the circuit breaker, a portion of the
movable conductor which is next to the first plate-shaped
portion on which the movable contact is formed may be curved
inwardly with respect to the first plate-shaped portion, thus
providing a step.

Moreover,lin the circuit breaker, the movable member
may be so modified that it includes: an L-shaped plate
material having a protrusion at one end which ié bent 90°;
and a movable contact provided on the protrusion thus bent in
such a manner that the movable contact is confronted with the
stationary contact, and the center of the movable contact is
on the central line of the movable member.

In addition, in the circuit breaker, the synthetic

-
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FIG: 12 which are built in a nulti-pole circuit breaker. The centers of the
novabl e contacts 13a and.- those of the stationary cont at¥s 2a are shifted
as much as L fromthe positions on the conmon novabl e nenber shaft 14 where
t he novabl e nmenbers 13 are supported by the latter 14. The operations of
the circuit breaker thus organized, such as the on-off operation wth the
operating handle 5 and the tripping operation by the el ectromagnetic device
7 or the

resin casing may have a partition wall having a slit which is
engaged with the portion of the movable conductor 13b which
is made perpendicular to the bottom of the casing and is
located between the movable contact of the movéble member and
the cross bar, the slit being made as small in width as
permitting the movement of the movable member therein.

In the circuit breaker designed as described above,
one end portion of the movable conductor made of a metal
plate is formed into a first plate-shaped portion.having a
predetermined width on which the movable contact is provided,
and the movable conductor is twisted 90° at the middle so
that the remaining portion is perpendicular to the bottom of
the casing. The movable member thus formed is sufficiently
high in mechanism strength, and the movable contact welded to
the movable conductor is positively secured to the latter.

In the circuit breaker, the moqable member is so
modified that it.is formed by forging a metal material and
includes the first and second plate-shaped portions which
form 90° with each other. The movable member thus formed is
also sufficiently high in mechanical strength, and the

; movable contact welded to the movable conductor is positively

secured to the latter.

‘ Furthermore, in the circuit breaker, as was described
above the portion of_the movable conductor which is next to
the first plate-shaped portion, on which the movable contaét

is provided, is curved inwardly with respect to the first
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4 bimetal device 18 when large current flows in the circuit, are as

di scl osed by the aforengntioned Japanese Utility Patent -Publication No.
32922/ 1993. In the conventional circuit breaker as described above, the
movabl e nmenber 13 which, as shown in FIG 10, is forned by blazing the
novabl e contact 13a to the surface of the flat-plate-shaped novabl e
conductor 13b which corresponds to the thickness of the latter 13b, suffers
fromthe following difficulties: The flat-pl at e-shaped novabl e conduct or

13b is reduced in mechanical strength by bl azing
plate-shaped portion to form the step. The step thus formed

protects the movabie conductor from arc gas produced at the
contact.

Moreover, in the circuit breaker, the movable member
is so modified that it includes: the L-shaped plate material
having the protrusion at one end which is bent 90°; and the
movable contact provided on the protrusion thus bent in such
a manner that the movable contact is confronted with the
stationary contact, and the center of the movable contact is
on the central line of the movable member. Hence, the
movable member is simple in design and high in mechanical
strength, and the movable contact welded to the movable
conductor is positively secured to the latter.

In addition, in the circuit breaker, the synthetic .
resin casing has_the-partition wall with the slit which is
engaged with the portion of the movable conductor which is
made perpendicular to the bottom of the casing and is located
between the movable contact of the movable member and the
cross bar, and the slit is limited in width to the extent
that the movable member is movable moved therein. The
partition wall prevents arc gas produced at the contact from
flowing to the tripping device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view, with parts cut away, showing a
circuit breaker which is tripped, which constitutes a first

embodiment of the invention.
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heat. On the other hand, depending on the thickness of the novable
conductor 13b, the blazing area of the novable contact::43a is snmall, so
tshat the novabl e contact wel ded to the novabl e conductor is not
sufficiently secured thereto. In addition, for the sane reason, the heat
generated in the novabl e contact 13a by current is not readily conducted to
t he novabl e conductor 13a, so that the novable contact 13a is |liable to
become high in tenperature. On the other hand, the blazing work is |iable
to be fluctuated in_welding press i n meldln%ﬁcurrent in welding tine,

and therefore the r2%att4ntswRl 8t § HwastHbFE ChScCat @yaYat 9

Hence, the circuit breaker which is in "on" state.

FIG. 3 is a perspective view of an example of a
movable member in the circuit breaker according to the
invention.

FIG. 4 is a perspective view of another example of
the movable member in the circuit breaker.

FIG. 5 is a perspective view showing a movable member
in a circuit breaker, which constitutes a second embodiment |
of the invention.

FIG. 6(A) is a front view showing a movable member in
a circuit breakexr, which constitutes a third embodiment of
the invention, and FIG. 6(B) is a side view thereof.

FIG. 7 is a perspective view of a movable member and
its relevant componeht in a circuit breaker, which
constitutes a fourth embodiment of the invention.

FIG. 8 is a side view of a conventional circuit
breaker which is tripped.

FIG. 9 is a side views of the conventional circuit
breaker which is in "on" state.

FIGS. 10 through 12 are perspective views showing
examples of é movable member in the conventional circuit
breaker.

FIG. 13 is an explanatory diagram showing a plurality
of the movable members shown in FIG. 12 which are apblied to

a multi-pole circuit breaker.
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t he bl.azing work takes time and | abor, which increases the manufacturing
cost. The novabl e nenber: nade up of the fl at - pl at e- shaped novabl e conduct or
¥3b as shown in FIG 11 is advantageous as follows: Since the novable
conductor 13b is relatively large 5 in width, the novable contact 13a
can be bl azed to the conductor 13b with ease, or it may be joined to the

| atter

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

First Embodiment

FIGS. 1 and 2 show a circuit breaker with a part of
its molded casing cut away, which constitutes a first
embodiment of the invention. More specifically, FIG. 1 is a
side view of the circuit breaker which is tripped, and FIG. 2
is a side view of the latter which is in "on" state (the
circuit being closed). 1In the circuit breaker, the
compohents except.a bése lb and a movable member 13 are equal
to those in the above-described conventional circuit breaker,
and are therefore designated by the same reference numerals
or characters in FIGS. 1 and 2. 1In addition, in the base 1b
and the movable member 13, parts corresponding.functionaliy
to those in the conventional circuit breaker are designated
by the ‘same reference numerals or characters.

FIG. 3 shows an example of the movable member 13 in
the first embodiment of the invention. In FIG. 3, reference
character l3b'designates a movable conductor fabricated from
a conductive metal plate such as a copper plate or brass
plate. The movable conductor 13b has a movable contact 1l3a
on its one end portion. The one end portion of the movable
conductor 13b is formed into a plate-shaped portion 13d
larger in width than the diameter of the movable contact 13a.
A movable contact moﬁnting hole 13c is formed in the plate-
shaped portion 13d, so that the movable contact 13a is
fixedly secured to the plate-shaped portion 13d by caulking.

_—
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13b:by caul king. In addition, the elasticity of the nmovable conductor 13b
enhances the operation of; the latter 13b and that of a:link nechani sm (not
shown). However, the novable nmenber suffers fromthe following difficulty:
Since the slit Idis large in correspondence to the large width of the
novabl e conductor 13b, arc gas produced at the contact when the circuit is
opened is liable to flow through the slit 1d to the tripping device (17 and
18 in FIG 9). On the other hand, the novabl e nenber shown in FIG 12,

whi ch conprises; the flat-plate-shaped novabl e conductor 13b _whose one end
portion is BGhR niddkpaeP¥elonr k3¢ nef i the movable conductor 13b is

twisted through 90° so that the remaining portion of the
movable conductor 13b is perpendicular to the bottom lc of
the base 1b. In FIG. 3, reference numeral 14 denotes a
movable member shaft; and l14a, a rotary shaft hole into which
the movable member shaft 14 is inserted. The movable member
13 thus formed is rotatabl& held through the movable member
shaft 14 on the cross bar 11 (shown in FIG. 1).

" fThe portion of the movable conductor 13b which is
next to the plate-shaped portion 13d is curved inwardly with
respebt to the latter 13d, to form a step 13f. 1In the above-
described embodiment, the movable contact 13a is fixedly
secured to the movable conductor 13b; however, the invention
is not limited thereto or thereby. For instance, as shown in
FIG. 4, a round or sﬁuare movabie contact may be secured to
it by blazing.

Second Embodiment

In the above-described first embodiment, the movable
conductor *13b is made of a metal plate. However, as shown in
FIG. 5, it may be formed by forging copper material or brass
material. That is, in the second embodiment, the movable
conductor 13b is formed by cold forging so that it comprises:
a plate-shaped portion 13d at one end which has a
predetermined width in correspondence to the size of the
movable contact 13a; and the remaining portion which is also

in the form of a plate which has a thickness smaller than the
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ear; and novabl e contact 13a blazed to the flat ear thus forned, is also
di sadvant ageous in the fallow ng points: The novabl e contact 13a is liable
to be shifted as shown in FIG 13. In other words, the centers of the
novabl e contacts 13a are shifted as nmuch as L to the left fromthe central
lines of the flat-plate-shaped conductors 13b, respectively, which are
supported on the novabl e nenber shaft 14. Accordingly, the center of each
of the novable contacts 13a is shifted by L to the left fromthe center of
the casing 1. This shift makes the positional relationship between the

stationary PsRegsermdngdd wiskhnafatihe @irtertshared irpreien tddngeThand

remaining portion is oriented at 90° with respect to the
plate-shaped portion 13d so that it is perpendicular to the '
bottom of the base 1b. In FIG. 5, reference character 13f
designates a step; and l4a, a rotary shaft hole. The movable
member whose movable conductor 13b is formed by forging in
the above-described manner has the same effects as the
movable member made of a metal plate in the first embodiment.

Third Embodiment

In the above-described first embodiment, the middle
portion of the movable conductor 13b is twisted through 90°
so that one end portion of thé movable conductor 13b is
provided as the plate-shaped portion on which the movable
contact 13a is formed, and the remaining portion is
perpendicular to the.bottom of the base 1lb. Instead of the
movable member in the first embodiment, a movable member
formed as shown in FIG. 6 may be employed with the same
effects. That is, in the third embodiment, the movable
member 13 'is formed by bending a plate material. FIGS. 6(Aa)

! and 6(B) are a plan view and a side view of the movable
member 13, respectively. As shown. in FIGS. 6(A) and 6(B), a
movable conductor 13b for forming the movable member 13 is
made of an L-shaped plate whose one end portion is formed
into a plate-shaped portion 13d having a predetermined width,
on which.a movable contact 13a is formed. The plate-shaped

portion 13d is bent through 90° so that the remaining portion
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structure.

invention

the external dinensions of the circuit breaker depending on its
6 SUMMARY-:OF THE | NVENTI ON Accordi ngly, an*object of this
is to elimnate the above-described difficulties acconpanying a

conventional circuit breaker. Mre specifically, a first object of the

i nvention

Is to provide a circuit breaker in

is perpendicular to the bottom of the base 1b. And the
middle portion of the movable conductor 13b is so bent that
the center of the movable contact 13a is on the central line
of the movable member 13.

Fourth Embodiment

In a fourth embodiment of the invention, the casing 1
has a partition wall with a slit. The slit is engaged with
the portion of the movable conductor 13b which is made
perpendicular to the bottom of the base 1lb and is located
between the movable contact 13a of the movable member 13 and
the cross bar 11. This structure eliminates the adverse
effect of the arc gas produced at the contact. The partition
wall is as indicated at le in FIG. 7. The partition wall le
has the slit 1d which is made as small in width as permitting
the movement of the movable member 13 (in the directions of
the arrow A) in the slit. The partition wall le prevents the
arc gas g produced at the contact from flowing to the
tripping device (17 and 18 in FIG. 9).

| The circuit breaker, which is designed as described
above, has the foliowing effects or merits:

In the circuit breaker constituting the first
embodiment, one end portidn of the movable conductor made is
formed into the first plate-shaped portion having the
predetermined width on which the movable contact is provided,
and the movable conductor is twisted 90° at the middle so

that the other end portion is perpendicular to the bottom of
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whi eh its novabl e nenber made up of a novabl e conductor such as a thin
metal plate is sufficientdy high in mechanical strength;“and the novable
contact wel ded to the novabl e conductor is positively secured to the

| atter, showi ng high weld strength, and which is |ow in manufacturing cost
when conpared with the conventional one. A second object of the invention
Is to provide a circuit breaker in which arc gas produced at the contact
when the circuit is opened scarcely flows to the tripping device (17 and 18
in FIG 9). The foregoing object of the invention has been achi eved by the
provision(ﬁtngcgaﬁing.twggy§rs§ﬁp§ﬁgre increases the mechanical strength

of the supporting portion of the movable member during
switching, and enhances the welding of the movable contact.
Thus, the movable contact welded to the movable conductor is
positively secured to the latter, and the movable member can
be pivotally supported with ease.

In the second embodiment, the movable member is
formed by forging a metal material to include the first and
second plate-shapéd.poftions which form 90° with each other.
The movable member thus formed is also sufficiently high in
mechanical strength, and the movable contact welded to the
movable conductor is positively secured to the latter.

Furthermore, in the circuit breaker, the movable
conductor has the portion whi&h is next to the first plate-
shaped portion on which the movable contact is provided, and
is curved inwardlf with respect to the first plate-shaped
portion to form the step. The step thus formed protects the
movable conductor from the arc gas produced at the contact.

In the third embodiment, the movable member is made
up of the L-shaped plate material having the pro;rusion at
one end which is bent 90°. The movable member thus formed is
simple in design, and high in mechanical strength, and the
movable contact welded to the m&vable conductor is positively
:secured to the latter.

In the fourth embodiment, the synthetic resin casing

has the partition wall with the slit which is engaged with

—_—
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aceording to the invention, conprises: a stationary nenber having a
stationary contact on dne end portion thereof, the stationary nenber being
provi ded on the side of the bottomof a synthetic resin casing; a novable
menber including first and second pl at e-shaped portions which are fornmed by
twisting the mddle portion of a netal plate so that the plate-shaped
portions form90 with each other, the first plate-shaped portion having

the portion of the movable conductor which is made
perpendicular to the bottom of the casing and is located
between the movable contact of the movable member and the
Cross baf, and the slit is limited in width to the extent
that the movable member is movable therein. The partition
wall prevents the arc gas produced at the contact from

flowing to the tripping device.
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7 a novabl e contact at the end which is confronted with said stationary
contact; and cross bar :Vhi ch supports theend-ef—the second pl at e- shaped

portion and is coupled to a sw tching TRg 'g nd which is adapted to
operate the novabl e nmenber so that the i's nmoved into and
out of engagenent with the stationary ” l circuit breaker, the

novabl e nmenber nay be so

WHAT IS CLAIMED I1S:
1. A circuit breaker comprising:

a stationary member having a stationary
contact on one end portion thereof, said stationary member
being provided on the side of the bottom of a synthetic resin
casing;

a movable member including first and second
plate-shaped portions which are formed by twisting the middle
portioh of a metal plate so that said plate;shaped portions
form 90° with each other, said first plate-shaped portion
having a movable contact at the end in such a manner that
said movable contact is confronted with said stationary
contact; and

cross bar which supports the end of said
second plate-shaped portion and is coupled to a switching
mechanism, and which is adapted to operate said movable
member so that said movable contact is moved into and out of
engagement with said stationary contact.

2. A circuit breaker comprising:

a stationary member having a stationary
contact on one end portion thereof, said stationary member
being provided on the side of the bottom of a synthetic resin
casing; . '

a movable member including first and second
plate-shaped portions which are formed by forging a metal

material in such a manner that said first and second plate-

-
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nodi f i-ed thaP—+%—¥s—#eF#ed—by—%erging a netal material to include first and

second plate-sﬁﬁ gﬂﬁ%r i sh&Qich form90[err] with each other, and a

rovabl e cont ac L [ the first plate-shaped portion at the end in
such a manner t H[ll]ﬂlmw }ﬂfont ed with the stationary contact.
Furthernore, in [ eaker, a portion of the novabl e conduct or
which is next to the first plate-shaped portion on which the novabl e
contact is fornmed may be curved inwardly with respect to the first

pl at e- shaped portion, thus providing a step. Mreover, in the cirfuit
br eaker . t 3R PX W form 90° with each other, said first plate-

shaped portion having a movable contact at the end in such a
manner that said movable contact is confronted with said
stationary contact; and

cross bar which supports the end of said
second plate-shaped portion and is coupled to a sQitching
mechanism, and which is adapted to operate said movable
member so that said movable contact is moved into and out of
eﬁgagement with said stationary contact. |

3. A circuit breaker as claimed in claim 1 or 2,
wherein:

said movable member has a portion which is
next to said first plate-shaped portion on which said movable
contact is formed, and is curved inwardly with respect to
said first plate-shabed portion, thus providing a step.

4. A circuit breaker éomprising;

a stationary member having a stationary
contact on one end portion thereof,'said stationary member
being provided on the side.of the bottom of a synthetic resin
casing;

a movable member including an L-shaped plate
maferial having a protrusion at one end which is bent 90°;
and a movable contact provided on said protrusion thus bent
in such a manner that said movable contact is confronted with
said stationary contact and the center of said movable

contact is on the central line of said movable member; and

18
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may-be -so nodified that it includes: an L-shaped plate paterial having a

pr ot r usi offhiaSh is bent 90[err]; and a novable contact provided
on the prot l ﬂiﬂ nt in such a nmanner that the novable contact is
confronted onary contact, and the center of the novable
contact is on the central line of the novable nenber. In addition, in the

circuit breaker, the synthetic 8

cross bar which supports the other end of
said movable member and is coupled to a switching mechanism,
and which is adapted to operate said movable member so that
said movable contact is moved into and out of engagement with
said stationary contact. i

5; A circuit breaker as claimed in any one of the

preceding claims, wherein: |

said synthetic resin casing has a partition
wall having a slit which is engaged with the portioﬁ of the
movable membe: which is made perpendicular to the bottom of
said casing and is located between said movable contact of
said movable member and said cross bar, said slit being made
as small in width as permitting the movement of said movable
member therein.

6. A movable member adapted to be installed in a
circuit breaker to open and close a circuit in cooperation
with a stationary member having a stationary contact, said
movable member comprising:

a 'first plate-shaped portion on which a movable .

é contact is provided; and'

a second plate-shaped portion oriented at 90° with
respect to said first plate-shaped portion, said second
plate-shaped portion defining a centef line, and wherein:

said first and second plate-shaped portions are
integrally connected to each other so that a center of said

movable contact is substantially located on said center line.

19

| RHR Y A



resin casi ng—ay—have—a-partition wall having a slit which is engaged with
the . portion 9£b5ﬁ§t abl e conductor 13b which is nmade 'perpendicul ar to the
bottom of the ﬁﬁ,?lﬁﬁ%cat ed between the novabl e contact of the

novabl e rrenbe(rﬂ% ﬂ bar, the slit being made as small in width as
permtting th he novabl e nenber therein. In the circuit

breaker desi gned as descri bed above, one end portion of the novable
conductor nmade of a nmetal plate is forned into a first plate-shaped portion
havi ng a predeterm ned wi dth on which the novabl e contact is provi ded, .and

the movabl e conduct dr | Shenmvab oo anhera¢eRrdipg| EOsglaim 6, wherein

said movable member is formed by twisting the middle portion
of a metal plate, which portion is located between said first
and second plate-shaped portions.

8. The movable member according to claim 6, wherein
said movable member is formed by forging a metal material.

9. The movable member according to claim 6, wherein
said second plate-shaped portion includes a first section
defining said center line; a second section paréllél to said
first section and displaced from said center line, and a
third section integrally connecting said first section to
said second section, wherein said first plate-shaped portion
is integrally connected to said second section.

10. The movable member according to claim 39, wherein

said movable member is formed from a L-shaped metal plate.

\
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that the reﬁa+ﬁ+ﬂg~peLL+9n_Ls_perpend|cular to the bottom of the casing.
The -novabl e us forned Is sufficiently high in: nechanlsn1strength
and the nova ﬁ d to the novabl e conductor is positively
secured to t mm he circuit breaker, the novable nenber is so
nodi fi ed that by forging a netal material and includes the
first and second plate shaped portions which form90 wth each other. The
novabl e menber thus formed is also sufficiently high in mechani cal
strength, and the novabl e contact wel ded to the nnv% %:conductor S
positively secured to the |at RACT OF THE DISCLO
The invention concerns a circuit breaker in which its
movable member 13 made up of a movable conductor 13b such as
a thin metal plate is sufficiently high in mechanical
strength, and a movable contact 13a welded to the movable
conductor 13b is positively secured to the latter, showing
high welding strength, and which is low in manufacturing
cost. The movable member 13 is designed as follows: One
end portion of the movable conductor 13b made of the metal
plate is formed into a plate-shaped portion 13e having a
predetermined width, and the movable contact 13a is provided
on the plate-shaped portion 13e. The movable conductor 13b
is twisted 90° at the middle so that its remaining portion is

perpendicular to the bottom lc of the casing 1.
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Furthernore, in the ci rcwt breaker, as was descrl bed above the portion of

t he novable s next to the first plate-sfidped portion, on
whi ch t he mygggtq{agg&;l i provided, is curved inwardly with respect to
the first portion to formthe step. The step thus forned
protects th Im, H"'H"ﬁ ctor from arc1g/a§ produced at the contact.
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Moreover, in the circuit breaker, the novable nenber is-—so—rodiitetdthat—t
i ncl udes: the L-shaped pl-ate materl al having the protru

which is bent 90[err]; and the novabl e contact provi ded%g Ha?ﬁ?e ‘i{@
thus bent in such a manner that the novable contact is c the
stationary contact, and the center of the novable cont act tral
line of the m)vable menber. Hence, the nmévabl e nenber is SI rrple |n deS|gn
and high in nechanical strength, and the novable contact welded to the
novabl e conduct or fﬁltl |y secured to the latter. In addition, in the
circuit breaker, t

| 143




resin casing has the partition wall with the slit whi-ch—+s—engaged—wth-t he

portion of the novable cenductor which is made perpendicy : Beeﬂ&%lc?&tom
of the casing and is | ocated between the novabl e cont ac 1 e
menber and the cross bar; and the slit is limted in wilm?;ﬁi{m ent

t hat the novabl e nenber is novabl e noved therein. The L
prevents arc gas produced at the cont ac8 /3 om f 1 owi ng to the tripping

devi ce. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a side view, with parts
cut away, showing a circuit breaker which is tripped, which constitutes a
first ~

FIG. 6(A) FIG. 6(B)
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enbodi nent of the 10 FIG 2 is a S|de view,. with parts. cut
away, show ng the circuit breaker which is in "on" states*FIG 3 is a

per spect |'I\‘he
accordlng

Six¢ ‘?ﬁnple of a movable nmenber in the circuit breaker
| on. FIG 4 is a perspective view of another exanple
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t he rmvabl e it breaker. FIG 5 is a perspective view

showi ng a rmmpgl@etrﬁg;@&ﬁ c&4 Circuit breaker, which constitutes a second
enbodi ment of FIG 6(A) is a front view showi ng a novabl e
menber . in a CI mmﬂnmwﬂﬁ whi ch constitutes a third enbodi ment of the
I nventi on, a side vi ew thereof. FIG 7 is a perspective
view of a m)vabl e menber and its rel evanf conponent in a circuit breaker,
whi ch constitutes a fourth enbodi nent of the invention. FIG 8 is a side
view of a conventional circuit
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L
breaker which is tripped. FIG 9 is a side views of
circuit breaker which is in "on" state. FIGS. 10 th
vi€ws showi ng exanpl es of a novable nmenber in the cb
breaker. FIG 13 is an explanatory diagram show ng
novabl e menbers shown in FIG 12 which are applied i
br eaker .
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CIRCUIT BREAKER

BACKGROUND OF THE INVENTION

a) Field of the Invention

This invention relates to a molded-case circuit

breaker, and more particularly to an improvement of the

movable member in the circuit breaker which is operated to

open and close the circuit.

b) Description of the Related Art

FIGS. 8 through 10 shows a conventional circuit

breaker disclosed by, for instance, Japanese Utility Patent

Publication No. 32922/1993. FIG. 8 is

a side view of the

circuit breaker which is tripped, and FIG. 9 is a side view

of the latter which is in "on" state (the circuit being -

closed). 1In those figures, reference numeral 1 designates a

casing of synthetic resin comprising a

1b; 2, a stationary member provided on

cover la and a base

the bottom of the base

1b, the stationary member 2 having a stationary contact 2a;

3, a frame secured to the base 1b of the casing 1 with screws

4; 5, an operating handle which is swingable about a

protrusion 3a formed on the frame 3; 6,

a cradle rotatably

mounted on the operating handle 5; 7, an upper link pin; and -

8, a link mechanism comprising an upper link 8a and a lower

link 8b which are coupled to each other through a coupling

pin 9. Further in FIGS. 8 and 9, reference numeral 10

designates a pulling spring which urges the coupling pin 9

This is the replacement sheet

Date: 4 1 SEP 9%



-~

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS First Enbodi ment FIGS. 1
and 2 show a circuit breaker with a part of its nolded casing cut away,

whi ch constitutes a first enbodi ment of the invention. Mre specifically,
FIG 1 is a side view of the circuit bregker which is tripped, and FIG 2
Is a side view of the latter which is in "on" state (the circuit being
closed). In the circuit breaker, the conponents except a base |b and a
novabl e menber 13 are equal to those in the above-described conventi onal

cireuit breaégwards the operating handle 5 to lock the upper link 8a to

the upper link pin 7; 11, a cross bar which is rotatably
provided with respect to the base lb, the cross bar being
coupled to the lower link 8b through a lower link pin 12; and
13, a movabie member having a movable contact 13a, the
movable member 13 being rotatably mounted on a movable member
shaft 14 embedded in the cross bar 11.

In FIG. 9, reference numeral 15 denotes a stationary
conductor éecured to the base 1b; 16, a flexible conductor
connected between the stationary conductor 15 and the movable
member 13; 17, an instantanecus tripping electromagnetic
device mounted on the base 1lb, having a movable iron core
17a; 18, a timed tripping bimetal device; 18a, an adjusting
screw for adjustihg the tripping operation; 19, a trip bar
which is engaged with the movable iron core 17a and the
adjusting screw 18a; 20, a hook which is engaged with the
trip bar 19; and 21, a latch adapted to engage with the hook
20, with the.cradle 6 being engaged with the latch 21.
Further in FIG. 9, reference numeral 22 designates a stopper
pPin on the frame 3; 23, a link stopper adapted to abut |
against the stopper pin 22, the link stopper 23 having an
abutment pqrtion 23a with which the upper link 8a is
elastically brought into contact when tripped; and 24, a
conventional de-ionization arc extinguish chamber .

For the above-described circuit breaker, a variety of

movable members may be employed. FIG. 10 shows an example of

This is the replacement sheet
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and are therefore designated by the sane reference nunerals or characters
in FIGS. 1 and 2. In addition, in the base |Ib and the novabl e nenber 13,
parts corresponding functionally to those in the conventional circuit
breaker are designated by the same refergnce nunerals or characters. FIG 3
shows an exanple of the novable nenber 13 in the first enbodi nent of the
invention. In FIG 3, reference character 13b designates a novabl e
conductor fabricated froma conductive netal plate such as a copper plate

O oS Pl LB el ARSI LR el 3 T SO St IS
movable conductor 13b, and a movable contact 13a blazed to
one surface of the conductor 13b which corresponds to the
thickness of the latter 13b. FIG. 11 shows a movable member
13 disclosed by Japanese Utility Patent Application (OPI) No.
41348/1990 (the term "OPI" as used herein means an
"unexamined application"), which is coupled to the base 1b.
The movable member 13 is also made up of a flat-plate-shaped
movable conductor 13b, and a movable contact 13a which is
blazed to one surface of the movable conductor 13b which
corresponds to the width of the latter 13b. FIG. 12 shows
another example of the flat-plate-shaped movable member,
which is formed as follows: One end poftion of a flat-plate-
shaped arm 13b is bent L-shaped to form a flat ear, and a
movable contact 13a is blazed to the flat ear thus formed.
The arm 13b has a hole 1l4a into which the movable member
shaft is inserted. FIG. 13 is a plan view outlining the
arrangement of a plurality of the movable members 13 shown in
FIG. 12 which are built in a multi-pole circuit breaker. The
centers of the movable contacts 13a and those of the
stationary contacts 2a are shifted as much as L from the
positions on the common movable member shaft 14 where the
movable members 13 are supported by the latter 14.

The operations of the circuit breaker thus organized,
such as the on-off operation with the operating handle 5 and

the tripping operation by the electromagnetic device 7 or the

This is the replacement sheet
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conductor 13b is forned into a plate-shaped portion 13d larger in width
than the di aneter of the novable contact 13a. A nopvable contact nounting
hele 13c is fornmed in the plate- shaped portion 13d, so that the novable
contact 13a is fixedly secured to the plate-shaped portion 13d by caul ki ng.
12 The mddle portion 13e of the novable &onductor 13b is twisted t hr ough
900 so that the remaining portion of the '

bimetal device 18 when large current flows in the circuit,
are as disclosed by the aforementioned Japanese Utility
Patent Publication No. 32922/1993. |

In the conventional circuit breaker as described
above, the movable member 13 which, as shown in FIG. 10, is
formed by blazing the movable contact 13a to the surface of
the flat-plate-shaped movable conductor 13b which corresponds
to the thickness of the latter 13b, suffers from the
following difficulties: The flat-plate-shaped movable
conductor 13b is reduced in mechanical strength by blazing
heat. On the other hand, depending on the thickness of the
movable conductor 13b, the blazing area of the movable
contact l1l3a is small, so that the movable contact welded to
the movable conductor is not sufficiently secured thereto.
In addition, for the same reason, thé heat generated in the
movable contact 13a by current is not readily conducted to
the movable conductor l3a, so that the movable contact 13a is
liable to become high in temperature. On.the other hand, the
blazing work is liable to be fluctuated in welding pressure,
in welding current, in welding time, and therefore the
resultant weld is not stable in mechanical strength. Hence,
the blazing work takes time and labor, which increases the
manufacturing cost.

The movable member made up of the flat-plate-shaped
movable conductor 13b as shown in FIG. 11 is advantégeous as

follows: Since the movable conductor 13b is relatively large
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movabl e conductor 13b is perpendicular to the bottomlc of the base Ib. In
FIG 3, reference nuneral 14 denotes a novable nenber shaft; and 14a, a
rotary shaft hole into which the novabl e nenber shaft 14 is inserted. The
movabl e menber 13 thus formed is rotatablygheld through the novabl e menmber
shaft 14 on the cross bar 11 (shown in FIG 1). The portion of ‘the novable
conductor 13b which is next to the plate-shaped portion 13d is curved
inwardly with respect to the latter 13d, to forma step 13f. In the above-
descri bed enbodi nent, the novable contact 13a is fixedly secured to the

novabl e conddét sidtdh; thendmsiabkecqnkagt i bip can be blazed to the

conductor 13b with ease, or it may be joined to the latter
13b by caulking. In addition, the elasticity of the movable
conductor 13b enhances the operation of the latter 13b and
that of a link mechanism (not shown). However, the movable
member suffers from the following difficulty: Since the slit
1d is large in correspondence to the large width of the
movable conductor 13b, arc gas produced at the contact when
the circuit is opened is liable to flow through the slit 1d
to the tripping device (17 and 18 in FIG. 9).
On the other hand, the movable member shown in FIG.
12, which comprises; the flat-plate-shaped movable conductor
13b whose one end portion is bent L-shape& to form the flat
ear; and movable contact 13a blazed to the flat ear thus
formed, is also disadvantageous in the following points: The
movable contact 13a is liable to be shifted as shown in FIG.
13. 1In other words; the centers of the movable contacts 13a
ére shifted as much as L to the left from the central lines
of the flat-plate-~shaped conductors 13b, respectively, which
are supported on the movable member shaft 14. Accordingly,
thé center of each of the movablé contacts 13a is shifted by
L to the left from the center of the casing 1. This shift
makes the positional relationship between the stationary
contact 2a and the movable contact 13a liable to change, and
increases the external dimensions of the circuit breaker

depending on its structure.
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is not limted thereto or t hereby.  For instance, as showmn in FIG 4, a
round or square novable contact may be secured to it by bl azing. Second

Enbodi ment

In the above-described first enbodi nent, the novabl e conduct or

13b is nade of a netal plate. However, as shown in FIG 5, it may be forned
by forging copper material or brass matefial. That is, in the second

enbodi nent
conpri ses:

, the novable conductor 13b is fornmed by cold forging so that it
a pl ate-shaped portion 13d at one end which has a predeterm ned

width in correspondence to the size of the

SUMMARY OF THE INVENTION
Accordingly, an object of this invention is to
eliminate the above-described difficulties accompanying a
conventional circuit breaker. More specifically, a first

object of the invention is to provide a circuit breaker in

which its movable member made up of a movable conductor such

as a thin metal plate is sufficiently high in mechanical
strength, and the movable contact welded to the movable
conductor is positively secured to the latter, showing high
weld strength, and which is low in manufacturing cost when
compared with the conventional one. A second object of the
invention is to provide a circuit breaker in which arc gas
produced at the contact when the circuit is opened scarcely
flows to the tripping device (17 and 18 in FIG. 9).

The foregoing object of the invention has been
achieved by the provision of a circuit breaker which,
according to the'invention, comprises:

a stationary member having a stationary
contact on one end portion thereof, the stationary member
being provided on the side of the bottom of a synthetic resin
casing;

a movable member including first and second
plate-shaped portions which are formed by twisting the middle
portion of a metal plate so that the plate-shaped portions
form 90° with each other,

the first plate-shaped portion having
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novabl e contact 13a; and the remaining portion which is also in the form of
a plate which has a thickness snaller than the 13 predeterm ned w dth of
t he pl ate-shaped portion 13d. The remaining portion i's oriented at 90[err]
with respect to the plate-shaped portion d so that it is perpendicular to
the bottomof the base Ib. In FIG 5, reference character 13f designates a
step; and 1l4a, a rotary shaft hole. The novabl e

a movable contact at the end which is confronted with said
stationary contact; and

cross bar which supports the end of the
second plate~shaped portion and is coupled to a switching
mechanism, and which is adapted to operate the movable member
so that the movable contact is moved into and out of
engagemént with the stationary éontact.

In the circuit breaker, the movable member may be so
modified that it is formed by forging a metal material to
include first and second plate-shaped portions which form 90°
with each other, and a movable contact is provided on the
first plate-shaped portion at the end in such a manner that
it is confronted with the stationary contact.

Furthermore, in the circuit breaker, a portion of the
movable conductor which is next to the first plate-shaped
portion on which the movable contact is formed may be curved
inwardly with respect to the first plate-shaped portion, thus
providing a step.

Moreover, in the circuit breaker, the movable member
may be so modified that it includes: an L-shaped plate
material having a protrusion at one end which is bent 90°;
and a movable contact pro#ided on the protrusion thus bent in
such a ménner_that the movable contact is confronted with the
stationary contact, and £he center of the movable contact is
on the central line of the movable member.

In addition, in the circuit breaker, the synthetic
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e

menber whose novabl e conductor 13b is formed by forging in the
above-descri bed manner has the sane effects as the novabl e nenber nade of a
netal plate in the first enbodi ment. Third Enbodi ment In the
above-descri bed first enbodi nent, the mgdle portion of the novable
conductor 13b is tw sted through 90 so that one end portion of the novable
conductor 13b is provided as the plate-shaped portion on which the novable
contact 13a is fornmed, and the remaining portion is perpendicular to the
bottom of the base | b. Instead of the novable nenber in the first

enbodi nent resimcasingrmdierhave a partition wall having a slit which is

engaged with the portion of the.movable conductor 13b which
is made perpendicular to the bottom of the casing and is
located between the movable contact of the movable member and
the cross bar, the slit being made as small in width as
permitting the movement of the movable member therein.

In the circuit breaker designed as described above,
one end portion of the movable conductor made of a metal
plate is formed into a first plate-shaped portion having a
predetermined width on which the movable contact is provided,
and the movable conductor is twisted 90° at the middle so
that the remaining portion is perpendicular to the bottom of
the casing. The movable member thus formed is sufficiently
‘high in mechanism strength, and the movable contact welded to
the movable conductor is positively secured to the latter.

In the circuit breaker, the movable member is so
modified that it is formed by forging a metal material and
includes the first and second plate-shaped portions which
form 90° with each other. The movable membeér thus formed is
also sufficiently high in mechanical strength, and the
movable contact welded to the movable conductor is positively
secured to the latﬁer.

Furthérmore, in the circuit breaker, as was described
above the portion of the movable conductor which is next to
the first plate-shaped portion, on which the movable contact

is provided, is curved inwardly with respect to the first
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S
formed as shown in FIG 6 may be enployed with the sane effects. That is,

in the third enbodi ment, the novabl e nenber 13 is formed by bending a plate
material. FIGS. 6(A) and 6(B) are a plan view and a side view of the
novabl e member 13, respectively. As shown in FIGS. 6(A) and 6(B), a npvable
conductor 13b for formng the novable nenf®er 13 is nmade of an L-shaped
pl ate whose one end portion is formed into a plate-shaped portion 13d
having a predetermned width, on which a novable contact 13a is fornmed. The
pl at e- shaped portion 13d is bent through 90 so that the remaining portion
plate-shaped portion to form the step. The step thus formed
protects the movable conductor from arc gas produced at the
contact.

Moreover, in the circuit breaker, the movable member
is so modified that it includes: the L-shaped plate material
having the protrusion at one end which is bent 90°%; and the
movable contact provided on the protrusion thus bent in such
a manner that the movable contact is confronted with the
stationary contact, and the center of the movable contact is
on the central line of the mdvable member. Hence, the
movable member is simple in design and high in mechanical
strength, and the movable contact welded to the movable
conductor is positively secured to the latter.

In addition, in the circuit breaker, the synthetic
resin casing has the partition wall with the slit which is
engaged with the portion of the movable conductor which is
made perpendicular to the bottom of the casing and is located
between the movable contact of the movable member and the
cross bar, and the slit is limited in width to the extent
that the movable member is movable moved therein. The
partition wall prevents arc gas produced at the contact from

flowing to the tripping device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view, with parts cut away, showing a
circuit breaker which is tripped, which constitutes a first

embodiment of the invention.
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14 is perpendicular to the bottomof the base Ib. And the m ddle portion of
t he novabl e conductor 13b is so bent that *the center of the nmovable
contact 13a is on the central line of the novabl e nenmber 13. Fourth

Enbodi ment In a fourth enbodi nent of the invention, the casing 1 has a
partition wall wth a slit. The slit is ¥ngaged with the portion of the
novabl e conductor 13b which is nade

FIG. 2 is a side view, with parts cut away, showing
the circuit breaker which is in "on" state.

FIG. 3 is a perspective view of an example of a
movable member in thé circuit breaker according to the
invention.

FIG. 4 is a perspective view of another example of
the movable member in the circuit breaker.

FIG. 5 is a perspective view showing a movable member
in a circuit breaker, which constitutes a second embod;ment

of the invention.

FIG. 6(A) is a front view showing a movable member in
~a circuit breaker, which constitutes a third embodiment of
~the invention, and FIG. 6(B) is a side view thereof.

FIG. 7 is a perspective view of a movable member and
its relevant componeht in a circuit breaker, which
constitutes a fourth embodiment of the invention.

FIG. 8 is a side view of a conventional circuit
breaker which is tripped.

FIG. 9 is a side views of the conventional circuit
breaker which is in "on" state.

FIGS. 10 through 12 are perspective views showing
examples of a movable member in the conventional circuit
breaker.

FIG. 13 is an explanatory diagram showing a plurality
of the movable members shown in FIG. 12 which are épplied to

a multi-pole circuit breaker.
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per pendi cul ar to the bottomof the base Ib and is | ocated between the
novabl e contact 13a of the novabl e nenber 13 and the cross bar 11. This
structure elimnates the adverse effect of the arc gas produced at the
contact. The partition wall is as indicated at le in FIG 7. The partition
wall le has the slit Id which is nade as small in wdth as permtting the
novenment of the novable nenber 13 (in the directions of the arrow A) in the
slit. The partition wall le prevents the arc gas g produced at the contact

(rom f1ow 19 Lo gy 1) B0 0o Seve 801430 15el 0oL G kB HhafiAH

First Embodiment

FIGS. 1 and 2 show a circuit breaker with a part of
its molded casing cut away, which constitutes a first
embodiment of the invention. More specifically, FIG. 1 is a
side view of the circuit breaker which is tripped, and FIG. 2
is a side view of the latter which is in "on" state (the
circuit being closed). 1In the circuit breaker, the
components except a base lb and a movable member 13 are equal
to those in the above-described conventionai circuit breaker,
and are therefore designated by the same reference numerals
or characters in FIGS. 1 and 2. In addition, in the base 1b
and the movable mémber 13, parts corresponding functionally
to those in the conventional circuit breaker are designated
by the same reference numerals or characters.

FIG. 3 shows an ekample of the movable member 13 in
the first embodiment of the invention. 1In FIG. 3, reference
character 13b designates a movable conductor fabricated from
a conductive metal plate such as a copper plate or brass
plate.‘ The movable conductor 13b has a movable contact 1l3a
on its one end portion. The one end portion of the movable
conductor 13b is formed into a plate-shaped portion 13d
larger in width than the diameter of the movable contact 1l3a.
A movable contact mounting hole 13c is formed in the plate-
shaped portion 13d, so that the movable contact 13a is

fixedly secured to the plate-shaped portion 13d by caulking.
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- above, has the followng effects or nerits: In the circuit breaker

‘.constituting the first enbodi ment, one end portion of the novabl e conductor
made is forned into the first plate-shaped portion having the predeterm ned
wi dt h on which the novabl e contact is provided, and the novabl e conduct or
is twsted 90 at the. mddle so that the '8t her end portion i s perpendicul ar
to the bottom of . 15

The middle portion 13e of the movable conductor 13b is
twisted through 90° so that the remaining portion of the
movable conductor 13b is perpendicular to the bottomllc of
.the base 1b. In FIG. 3, reference numeral 14 denotes a
movable member shaft; and 14a, a rotary shaft hole into which
the movable member shaft 14 is inserted. The movable membef
13 thus formed is rotatably held through the movable member
shaft 14 on the cross bar 11 (shown in FIG. 1).

The portion of the movable conductor 13b which is
next to the plate-shaped portion 13d is curved inwardly with
respect to the latter 13d, to form a step 13f. In the above-
described embodiment, the movable contact 13a is fixedly
secured to the movable conductor 13b; however, the invention
is not limited thereto or thereby. For instance, as shown in
FIG. 4, a round or square movable contact may be secured to
it by blazing.

Second Embodiment

In the above-described first embodiment, the movable
conductor 13b is made of a metal plate. However, as shown in
FIG. 5, it may be formed by forging copper material or brass
matérial. That is, in the second embodiment, the movable
conductor 13b is formed by cold forging so that it comprises:
a plate-shaped portion 13d at one end which has a
predetermined width in correspondence to the size of the
movable contact 13a; and the remaining portion which is also

in the form of a plate which has a thickness smaller than the

the -rep\acement gheet

27 SEP 195

This 18

matne



Ve
the casing. This structure increases the nechanical strength of the
supporting portion of the novable nenber during swtching, and enhances the
wel di ng of the novable contact. Thus, the novable contact welded to the
novabl e conductor is positively secured to the latter, and the novabl e
‘menber can be pivotally supported with ea32. In the second enbodi nent, the
novabl e nmenber is forned by forging a netal material to include the first
and second pl at e- shaped portions which form90[err] with each other. The
novabl e menber thus forped |s al o suf f | C|entﬁéph|gh in necqigical

strength, &FGEteTIRas &iH tg-shaped portion

remaining portlon is oriented at 90° with respect to the
plate-shaped portion 13d so that it is perpendlcular to the
bottom of the base 1b. In FIG. 5, reference character 13f
designatés a step; and l4a, a rotary shaft hole. The movable
member whose movable conductor 13b is formed by forging in
the above-described manner has the same effects as the
movable member made of a metal plate in the first embodiment.

- Third Embodiment

In the above-described first embodiment, the middle
portion of the movable conductor 13b is twisted through 90°
so that one end portion of the movable conductor 13b is
provided as the plate-shaped portion on which the movable
contact-13a is formed, and the remaining portion is
perpendicular to the bottom of the base 1b. Instead of the
movable member in the first embodiment, a movable member
formed as shown.in FIG. 6 may be employed with the same
effects. That is, in the third embodiment, the movable
member 13 is formed by bending a plate material. FIGS. 6(A)
and 6(B) are a plan view and a side view of the movable
member 13, respectively. As shown in FIGS. 6(A) and 6(B), a
movable conductor 13b for forming the movable member 13 is
made of an L-shaped plate whose one end portion is formed
into a plaﬁe—shaped portibn 13d having a predetermined width,
on which a movable contact 13a is formed. The plate-shaped

portion 13d is bent through 90° so that the remaining portion
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novabl e conductor is positively secured to the latter. Furthernore, in the
circuit breaker, the novable conductor has the portion which is next to the
first plate- shaped portion on which the novable contact is provided, and
is curved inwardly with respect to the first plate-shaped portion to form
the step. The step thus formed protects the novabl e conductor fromthe arc
gas produced at the contact. In the third enbodi nment, the novable nenber is
made up of the L-shaped plate material having the protrusion at one end
which is bent 90. The novable nmenber thus formed is sinple in deS|gn and
high in nguﬁam$§g¢ng;¢@h§;htoaﬁhethgttom of the base 1b. And th

middle portion of the movable conductor 13b is so bent that
‘the center of the movable contact 13a is on the central line
of the movable member 13.

Fourth Embodiment

In a fourth embodiment of the invention, the casing 1
has a partition wall with a slit. The slit is engaged with
the portion of the movable conductor 13b which is made
perpendicular to the bottom of the base 1lb.and is located
between the movable contact 13a of the movable member 13 and
the cross bar 11. This étructure eliminates the adverse
effect of the arc gas produced at the contact. The partition
wall is as indicated at le in FIG. 7. The partition wall le
‘has the slit 1d which is made as small in Qidth as permitting
the movement of the movable member 13 (in the directions of
the arrow A) in the slit. The partition wall le prevents the
arc gas g produced at the contacﬁ from flowing to the
tripping device (17 and 18 in FIG. 9).

The circuit breaker, which is designed as described
above, has the following effects or merits:

In.the circuit breaker constitﬁting the first
embodiment, one end portion of the movable conductor made is
formed into the first plate-shaped portion having the
predetermined width on which the movable contact is provided,
and the movable conductor is twisted 90° at the middle so

that the other end portion is perpendicular to the bottom of
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novabl e contact wel ded to the novabl e conductor is positively secured to
the latter. In the fourth enbodi nent, the synthetic resin casing has the
partition wall with the slit which is engaged with 16 the portion of the
novabl e conductor which is made perpendicular to the bottom of the casing
and is | ocated between the novable contat$% of the novable nmenber and the

the'casing. This.structure increases the mechanical strength
of the supporting portion of the movable member during
switching, and enhances the welding of the movable contact.
Thus, the movable contact welded to the movable conductor is
positively secured to the latter, and the movable member can
be pivotally supported with ease.

In the second embodiment, the movable member is
formed by forging a metal material to include the first and
second plate-shaped portions which form 90° with each other.
The movable member thus formed is also sufficiently high in
mechanical strength, and the movable contact welded to the
movable conductor is'positively secured to the latter.

Furthermore, in the circuit’breéker, the movable
conductor has the portion which is next to the first plate-
shaped portion on which the movable contact is provided, and
is curved inwardly with respect to the first plate-shaped
portion to form the step. The step thus formed protects the
movable conductor from the arc gas produced at the contact.

In the third embodiment, the movable member is made
up of the L-shaped plate material having the protrusion at
one end which is bent 90°. The movable member thus formed is
simple in design, and high'in mechanical strength, and the
movable contact welded to the movable conductor is positively
secured to the latter.

In the fourth embodiment, the synthetic resin casing

has the partition wall with the slit which is engaged with
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cross bar, and the slit is limted in wwdth to the extent that the novable
menber is novable therein. The partition wall prevents the arc gas produced
at the contact fromflowing to the tripping device. WHAT | S CLAIMED I S:
1. Acircuit breaker conprising: a stationary nenber having a stationary
contact on one end portion thereof, said%ationary nenber

the portion of the movable conductor which is made
perpendicular to the bottom of the casing and is located
between the movable contact of the movable member and the
cross bar, and the slit is limited in width to the extent
that the movable member is movable therein. The partition
wall prevents the arc gas produced at the contact from

flowing to the tripping device.
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béing provi | of the bottomof a synthetic resin casing; a

novabl e ' | first and second pl at e-shaped portions which are

f Qr med bWHHM]M‘deI e portion of a netal plate so that said

pl at e- shaped c¢poi s 90[err] with each other, said first plate-shaped
portion having a novable contact at the end’in such a manner that said

novabl e contact is confronted with said stationary contact; and cross bar
whi ch supports the end of said second pl at e-shaped portion and is coupl ed

toa SMAtChi%gAT IS CLAIMED IS:
1. A circuit breaker comprising:

a stationary member having a stationary
contact on one end portion thereof, said stationary member
being provided on the side of the bottom of a synthetic resin
casing; |

a movable member including first and second
plate-shaped portions which are formed by twisting the middle
portion of a metal plate so that said plate-shaped portions
form 90° with each other, said first plate-shaped portion
having a movable contact at the end in such a mannér that
said movable contact is confronted with said étationary
contact; and

cross bar which supports the end of said
second plate-shaped portioh and is coupled to a switching
mechanism, and which is adapted to operate said movable
member so that said movable contact is moved into and out of
engagement with said stationary contact.

2. A circuit breaker comprising:

a stationary member having a stationary
contact on one end portion thereof, said stationary member
being provided on the side of the bottom of a synthetic resin
casing;

a movable member including first and second
plate-shaped portions which are formed by forging a metal

material in such a manner that said first and second plate-
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nechani sm _and which is adapted to operate said novabl e nenber so that said
novabl e contact 1s noved 1nto and out of engagenent with said stationary

contact. 2. Jmﬂ" |"m conprising: a stationary nenber having a
stationary Hmml " lﬂﬂ L portion thereof, said stationary menber being
provi ded on t*he ‘si e Bf the bottom of a sYhthetic resin casing; a novable
menber including first and second pl at e-shaped portions which are forned by

forging a netal material in such a manner that said first and second pl ate-

shaped portions form 90° with each other, said first plate-
shaped portion having a movable contact at the end in such a
manner that said movable contact is confronted with said
stationary contact; and

cross bar which supports the end of said
second plate-shaped portion and is coupled to a switching
.mechanism, and which is adapted to operate said movable
member so that said movable contact is moved into and out of.
engagement with said stationary contact.

3. A circuit breaker as claimed in claim 1 or 2,
wherein:

said movable member has a portion which is
next to said first plate-shaped portion on which said movable
contact is formed, and is curvéd inwardly with respect to’
said first plate-shabed portion, thus providing a step.

4. A circuit breaker comprising:

a stationary member having a stationary
contact on one end portion thereof, said stationary menmber
being provided on the side of the bottom of a synthetic resin
casing;

a movable member including an L-shaped plate
material having a protrusion at one end which is bent 9%0°;
and a movable contact provided on said protrusion thus bent
in such a manner that said movable contact is confronted with
said stationary contact and the center of said movable

contact is on the central line of said movable member; and
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shaped portions form90[err] with each other, said first plate- shaped

portion havin t at the end in such a manner that said
npvabl e cont aglmm‘mmnm(umm“ ith said stationary contact; and cross bar
whi ch supports ®the ehd Bf Sai'd second pl ate-shaped portion and is coupl ed
to a switching nechanism and which is addfted to operate said novable

menber so that said novabl e contact is noved into and out of

cross bar which supports the other end of
said movable member and is coupled to a switching mechanism,
and which is adapted to operate said movable member so that
said movable contact is moved into and out of engagement with
said stationary contact.
5; A circuit breaker as claimed in any one of the
preceding claims, wherein:
| said synthetic resin casing has a partition
wall having a slit which is engaged with the portion of the
movable member which is made perpendicular to the bottom of
said casing and is located between said movable contact of
said movable member and said cross bar, said slit being made
as-small'in width as permitting the movement of said movable
member therein.
| 6. A movable member adapted to be installed in a
circuit breaker to open and close a circuit in cooperation
with a stationary member having a stationary contact, said
movable member comprising:
a 'first plate-shaped portion on which a movable .
contact is provided; and
a second plate-shaped portion oriented at 90° with
respect ﬁo said first plate-shaped portion, said second
plate-shaped portion defining a center line, and wherein:
said first and second plate—éhaped portions are
integrally connected to each other so that a center of said

movable contact is substantially located on said center line.
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engagenment—wth Said stationary contact. 3. A circuit breaker as.clained in
claim1 or e 'ﬂl[mvable menber has a portion which is next to
said first iu‘mﬂﬂmm(m'u on on which said novable contact is forned,
and is curved I fwardl y wth respect to said first plate-shaped portion,
thus providing a step. 4. Acircuit break® conprising: a stationary menber

havi ng a stationary contact on one end portion thereof, said stationary
menber being provided on the side of the bottomof a synthetic resin

7. The movable member according to claim 6,.wherein
said movable member is formed by twisting the middle portion
of a metal plate, which portion is located between said first
and second plate—shéped portions.

8. 'The movable member according to claim 6, wherein
said movable member is formed by forging a metal material.

9. The movable member according to claim 6, wherein
said second plate-shaped portion includes a first section
defining saidlcenter line, a second section parallel to said
first section and displaced from said center line, and a
third section integrally connecting said first section to
said second section, wherein said first plate-shaped portion
is integrally connected to said second section.

10. The movable member according to claim 9, wherein

said movable member is formed from a L-shaped metal plate.
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casing; a novable nmenber including an.L-shaped plate material having a
protrusion at one end which is bent 90; and a novabl e contact provided on
said protrusion thus bent in such a nanng% that said novable contact is
confronted wth said stationary contact a Y the center of said novable
contact is on the central |ixesTEAGRI GF NMTHEDDBSTEPSRRE and 19

CIRCUIT BREAKER

The invention concerns a circuit breaker in which its
movable member 13 made up of a movable conductor 13b such as
a thin metal plate is sufficiently high in mechanical
strength, and a movable contact 13a welded to the movable
conductor 13b is positively secured to the latter, showing
high welding strength, and which is low in manufacturing
cost. The movable member 13 is designed as follows: One
end portion of the movable conductor 13b made of the metal
plate is formed into a plate-shaped portion 13e having a
predetermined width, and the movable contact 13a is prdvided
on the plate-shaped portion 13e. The movable conductor 13b
is twisted 90° at the middle so that its'remaining portion is

perpendicular to the bottom 1c of the casing 1.

FIGURE 3
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cross bar which supports the other end of said novable nmenber and is
coupled to a sw tching nechanism ahd which is adapted to operate said
novabl e menber so that said novable contact is noved into and out of
engagenent with said stationary contact.4 5. A circuit breaker as clainmed in
any one of the preceding clains, wherein: said synthetic resin casing has a
partition wall having a slit which is engaged with the portion of the
novabl e menber which is nade perpendicu ot bottom of said casing and
i.s | ocated between said novabl e contact}gm[; Ef
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dai-d novabl e nenber and said cross bar, said slit being nade as small in
width as permtting the novenent of said novable nenber therein. 6. A
novabl e nmenber adapted to be .installed in a circuit breaker to open and
close a circuit in cooperation with a Qtationary menber having a stationary
contact, said novable nmenber conprising: a-first plate-shaped portion on
whi ch a novable c t is.provided; and a second pl at e-shaped portion
oriented at 900 Wzghﬁ?esp t to said first plate-shaped portion, said
second : :

This is the rep\acem.ent sheet

27 SEP 199

Date:



pl at e-shaped portion defining a center |line, and wherein: said first and
second pl at e-shaped portions are integrally connected to each other so that
a:center of said novable contact is substantially |located on said center

i ne. 7. The novabl e menber according to claim6, wherein said novable
menber is fornmed by twsting the mddle_portion of a netal plate, which
portion is |ocated between said first add second pl at e-shaped porti ons.

FIG. 6 A FIG. 68
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g. The novabl e nenber according to claim®6, wherein said novable nenber is
formed by forging a netal material. 9. The novabl e nenber according to
claim 6, wherein said second pl ate-shaped portion includes a first section
defining said center line, a second segtion parallel to said first section
and di splaced fromsaid center line, and a third section integrally
connecting said first section to said second section, wherein said first

pl at e- shaped portion is integrally conEf&g tgQsai d second section. 10.
The novabl e nmenber according to claim®, reil# sai d novabl e nenber is
formed froma L-shaped netal plate.
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