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respective constityent parts are formed as units, and particularly to a

circuit breaker

im which 5 respective uni<td are configured to be able to be

I nserted and incorporated into a nol ded case sequentially in one direction
preferablyy to inprove the efficiency of automation in assemblifg. Further,
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as units, and particularly to a circuit breaker in which

5 respective units are configured to be able to be inserted

and incorporated into a molded case sequentially in one

direction preferably to improve the efficiency of

automation in assembling.

Further, the present invention relates to a

10 manufacturing method of a circuit breaker in which

respective constituent parts of the circuit breaker are

formed as units so as to realize automation in assembl-

ing, and particularly to a manufacturing method of a

circuit breaker in which respective constituent units are

15 all incorporated in one direction of a product along the

open direction of a cover.

A conventional circuit breaker is constituted

by numbers of parts. For example, as disclosed in Fig. 1

of JP-A-4-190521, a conventional circuit breaker is

20 constituted by a single mechanism in which individual

parts are assembled with each other directly.

Accordingly, assembling operation both in the right and

left direction and in the up/down direction is required

in assembling, and it is therefore difficult to realize

25 automation in assembling a circuit breaker.



Accordi ngly, assenbling operation both in the right and left direction and
in the up/down direction is required in assenbling, and it is therefore
difficult to realize 25 automation in assenbling a circuit breaker. - 2-
Further, a circuit breaker constituted by 2tandard unipolar units is
di sclosed in JP-A-5-217489, in which assenbling operation both in the right
and left direction and iFurbtkenp/aowirdiiechrenkes censtiitdtéd By
assenbling, so that the circuit breaker is not sufficiently suitable for
automation in %E%Eﬁ&ﬁ¢rﬁPlERAmmﬁﬁn{PsT}{E¢¥GE§H$Q§J4@ JB-3m5vd} 2¢89efinhe
resent |nvent|on t 0 provi circuif breaker_ divided into blocks as units
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such a manner %hat éhe res ective unl}i%can be i nserted and 1nq$ orated

into a nol ded b t+%]?§e|?P | LT BHOR o1 R TR QU R t he
efficiency §f é%%émﬁﬂiﬁ@,'Qoaéﬁggbéﬁggcircult breaker is not

sufficiently suitable for automation in assembling.

SUMMARY OF THE INVENTION

It ié an object of the present invention to
provide a circuit breaker divided into blocks as ﬁnits so

10 as to be suitable for automation in assembling, and
configured in such a manner that the respective units can
be inserted and incorporated into a molded case sequen-
tially in one direction so as to improve the efficiency
of automation in assembling.

15 It is another quect of the present invention
to provide a manufacturing method of a circuit breaker in
which respective parts of a circuit breaker are united-
into units, and all the respective units are sequentially
inserted and incorporated in a molded case in one

20 direction along the open direction of a cover so that the
efficiency of automation in assembling is improved.

In order to attain the foregoing objects, the
present invention provides a circuit breaker which is
divided into blocké of a molded case, a covef, an

25 arc-extinguishing chamber unit, a switching mechanism
portion unit, an overcurrent tripper unit and a manually

operating handle, and in which the arc-extinguishing



15 It is another object of the present invention to provide a
manuf acturing nmethod of a circuit breaker in which respective parts of a
circuit breaker are united into units, and all the respective units are
sequentially inserted and incorporated ir & rol ded case in one 20 direction
al ong the open direction of a cover so that the efficiency of automation in
assenbl i ng i s FgmeRedunith, oklRrswhbtehing meekanbsmpontionjweit arde
present inventjon provides a circuit breaker which is_divided into_ bl ocks
of a nol ded caSe® Q'TETRrrenh BELRPRT iihRFe MRFIPRPLePeRs ipnits gin
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chanber unit, L % chi ng. ' ofti uni{.and t he overcurrent
tripper unit a}f%@%fs%%eém e@ %112&191 sé%(?a%%/a%% s%i?%(gtc?%% +%s?)ré%t ive units
can be sequentgpldyridserted and incorporated in the nol ded case in one 5

direction. .
In a preferred embodiment, the overcurrent

tripper unit has a current transformer (hereinafter
abbreviated to "CT") for detecting a current flowing in
each phase, and a core of the CT is divided into a

10 U-shaped lower fixed core unit and an I-shaped upper
fixed core.

Further, the present invention provides a
manufacturing method of a circuit breaker which is
divided into blocks of a molded case, a cover, an

15 arc-extinguishing chamber unit, a switching mechanism
portion unit, an overcurrent tripper unit and a manually
operating handle. The arc-extinguishing chamber unit,
the switching mechanism portion unit and the overcurrent
tripper unit are assembled as units in advance, and in

20 which the core of a CT of the overcurrent tripper unit is
divided into a lower fixed core unit and an upper fixed
core. The respective units are incorporated in the
molded case in one direction along the open direction of
the cover in the order of the lower fixed core unit of

25 the CT, the arc-éxtinguishing chamber unit, the switching
mechanism portion unit, the manually operating handle,
the overcurrent tripper unit, and the cover.

Furthermore, the present invention provides a



In a preferred enbodi nent, the overcurrent tripper unit has a current
transfornmer (hereinafter abbreviated to "CT") for detecting a current
flowng in each phase, and a core of the CT is divided into a 10 U shaped
| ower fixed core unit and an |-shaped uppe¥ i xed core. Further, the

present invention provides a manufacturing nethod of a .circuit breaker
which is divi BeRUERCEURIGO Tedhod of AeFidadt bregker, wadchs is
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manual | y operating handle, the overcurrent tripper unit, and the cover.
tripper unit being assembled as units in advance. The
core of a CT of the overcurrent tripper unit is divided
into a lower fixed core unit and an upper fixed core, so
10 that in total assembling, all the respective units are
| incorporated in the molded case in one direction along
the open direction of the cover.
The following effects can be obtained according
to the present invention.
15 (1) Mechanization of automatic assembling is made
easy by making the respective parts be units.
(2) Mechanization of automatic assembling is made
easy because of the structure iﬁ which all the units can
be incorporated in the state in which the cover is open.
20 (3) A machine for automation in assembling can be
operated in one direction which is the gravitational
direction, so that it is possible to simplify the
assembling machine to thereby improve fhe reliability.
(4) Specification can be changed easily between an
25 electronic overcurrent trip system and a mechanical

overcurrent trip system because of the structure in which

the respective parts are made to be units.



Furthernore, the present invention provides a -4- manufacturing nmethod
of a circuit breaker which is divided into blocks of a nolded case, a
cover, an arc-extinguishing chanmber unit, a swtching nechani smportion
unit, an overcurrent tripper unit and a rabually 5 operating handle. The
ar c- exti ngui shing chanber unit, the sw.tching nechani smportion unit and

t he over cur r enBREBF pRESCREPTION O BHEPRARINGS units in advance. The core
“of a CT of the overcurrent tripper unjit is divided into a |ower fixed core
unit and an upper fixed ¥t9e, 15518 PHaR YHeV ot hlusksating nghe pptippe

ti it . ted ip th | ded ' ' ti I
The' apen di roctt o GFETREE COURTRER R 191 £ LU ho R PALRERt AiF (B BLPEPRRRE

according to t { invention. 15 (1) "~ Mechani zati on of
automati c asseg%Ygégfﬁg’nade easy by making the respective parts be units.

(2) Mpchani zation pfgaupof@th Cs@SEESRAL NYidé ¥PER illustrating
the configuration of the circuit breaker in the first
embodiment_of the present invention;

| Fig. 3 is an exploded perspective view
illustrating the directions in which respective unit
10 parts of the circuit breaker in the first embodiment of
the present invention are attached;
| Fig. 4 is an exploded perspective view
illustrating the state in which a CT lower fixed core of
the circuit breaker in the first embodiment of the
15 present invention is attached to the molded case;

Fig. 5 is an exploded perspective view
illustrating the state in which the arc-extinguishing
chamber unit of the circuit breaker in the first
embodiment of the present invention is attached to the

20 molded case; |
' Fig. 6 is an exploded perspective view
illustrating the state in which a switching mechanism
portion unit of the circuit breaker in thé first
embodiment of the present invention is attached to the
25 molded case;

Fig. 7 is an exploded perspective view

illustrating the state in which a manually opexatihg

handle of the circuit breaker in the first embodiment of



easy because of the structure in which all the units can be incorporated in
the state in which the cover is open. 20 (3) A machi ne for
automation in assenbling can . be operated in one direction which is the
gravitational direction, so that it is pes$ible to sinplify the assenbling
machine to thereby inprove the reliability. (4) Speci fi cation can be
changed easi | ythet REefeRk 2BventéeRohs cabarhedr tat thei poidedennand a
nmechani cal overcurrent trip s sten1because of the structure_in which the
respective parts are nadglgo éelﬁn?PsexP oded RRFERSBELYRI PIPEN OF THE
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expl oded pesspgréi ¥Be¥bRY invention is attached to the molded case;

Fig. 9 is an exploded perspective view
illustrating the state in which a cover of the circuit
breaker in the first embodiment of the present invention
is fallen down and thereby attached to the molded case;

10 Fig. 10 is an exploded perspective view
illustrating constituent parts and their assembling
directions of the switching mechanism portion unit of the
dircuit breaker in the first embodiment of the present
invention;

15 Fig. 11 is an explqded perspective view
illustrating constituent parts and their assembling
directions of the overcufrent tripper unit of the circuit
breaker in the first embodiment of the present invention;

Fig. 12 is an exploded perspective view

20 illustrating constituent parts and their assembling
directions of the arc-extinguishing chamber unit of the
circuit breaker in the first embodiment of the present
invention;

Fig. 13 is an exploded perspective view

25 illustrating constituent parts and their assembling
directions of an arc-extinguishing chamber unit of a
circuit breaker in a second embodiment of the present

invention;



illustrating the directions in which respective unit-10 parts of the:
circuit breaker in the first enbodi nent of the present invention are o
attached; Fig. 4 is an exploded perspective view illustrating the state in
which a CT lower fixed core of the circuit 7breaker in the first enbodi ment
of the 15 present invention is attached to the nolded case; Fig. 5is an
expl oded perspective vi efig}| Létiatanperspecstiive vhewhithusheating an

ar c-extingui shing chanber unit of the circuit breaker in the first _
embodi nent of ?ﬁ%mB %s%ﬁta?%%%h%+%% nethed efebhe ocireuid hoeakercise; Fig.

6 is an expl odgd rspective viewillustrating the state in which a
swi t chi ng ﬁechglh?gﬁ}ﬁgh?%}ﬁom‘?nt)fo% hERe | PESSEN b LaReRtiont he first

nbodi nent of the preseng. i nveation_i ttached to the 25 nol ded case; Fig.
? ig ;geexploded pgrspeg%féé g?e%?i?l%%??%l%ﬁ@ﬁf?@e% ot PHeGhFLR a

manual Iy opgrati RGu{endf eepé LPfedif CHELaREFAE chd fffs{iéﬂﬁogfgggknggt of
the present invention; and
Fig. 16 is a CT output characteristic diagram
of the circuit breaker in the first embodiment of the

present invention.

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the structure and assembling
method of a circuit breaker according to the present
invention will be described below with reference to the
drawings.

15 A structure and an assembling method of a
circuit breaker in a first embodiment of the present
invention will be described with reference to Figs. 1 to
12, Fig. 14 and Fig. 15.

The circuit breaker of this embodiment shown in

20 Fig. 15 has a current transformer (hereinafter abbre-

| viated to "CT") 750 for detecting a cﬁrrent flowing in a
conductor 1 of an electric circﬁit, a signal processor
619 for controlling a trip operation on the basis of a

_ current value detected by this CT 750, and a trip unit

25 621, the parts 750, 619 and 621 being received in a case

100.

In this embodiment, the circuit breaker is



-6- the present invention is attached to the nolded case; Fig. 8 is an

. expl oded perspective view illustrating the state in which an overcurrent
‘tripper unit of the circuit breaker in the first enbodi nent of 5 the

present invention is attached to the nol de® ease; Fig. 9 is an expl oded

perspective view illustrating the state in which a cover of the circuit
breaker in thedividedeinbdi hitacksf of hthpreaddedi ageat 16A,i 8 cavesn286wn and
t hereby attached to the nol ded case; [ 10 i s _an expl oded

[ ed ¢ 10 . Fig. 1€ .
perspective vi 8 RFFuS¥FiRonysShong: FhamhRer puprit ﬁﬂertﬁeFWlﬁggéﬁﬁliBg )
directions of the sw tching, crechani rtion unit of the circuit breaker
inthe first enBSAFHERE B?gFﬁgonﬁégg%Bﬁhvgﬂt?Xﬁfcﬁgreng tripperppgitiq jg
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assenbling directlfons o e ove i pper-anit - of Circuit

E;eaker in Sheéﬁiiﬁgufgiwﬂg”@ﬂémﬁértHﬁ_i’er@é@gtthavgﬂii:eﬂin iﬂegﬁgﬂiéma”
pl oded perspective view 20 1llustrating constituent partS and therr
assenbl i ng portion unit 500 and the overcurrent tripper unit 600 are
configured as units in advance so that the respective
units can be sequentially inserted and assembled in the
molded case 100 in one direction.
10 Fig. 1 is an outline plan view of the circuit
breaker according to this embodiment viewed from its top.
Fig. 2 is a sectional side view along line II-II passing
through the center poles in Fig. 1. |
In the circuit breaker according to this
15 embodiment, an internal mechanism for breaking circuits
is received in the molded case 100, and covered with the
cover 200. The molded case 100 and the cover 200
protects the internal mechanism received inside, from
foreign substances, dusts and so on, in a state where the
20 molded case 100 and the cover 200 are combined as a body
case, and, at the same time, they prevent a charging
portion from being exposed so as to improve safety for an
operator against a circuit breaker. The internal
mechanism is constituted by a plurality of'unit parts,
25 that is, the arc-extinguishing chamber unit 400, the
switching mechanism portion unit 500, the overcurrent
tripper unit 600, and the current transformer (herein-

after simply abbreviated to "CT") 750. Incidentally,



directions of the arc-extinguishing chanber unit of the circuit breaker in
the first enbodi nent of the present invention; Fig. 13 is an expl oded

perspective view 25 illustrating constituent parts and their assenbling
directions of an arc-extinguishing chanber9umit of a circuit breaker in a
second enbodi nept. of the present invention; -7- Fig. 14 is a perspective

vi ew i | | ust r at?dhgrarolxERe| €T of >QskenpsedPaetred Bhet ntaral cRYPCESBAKer in

the first enbogd] t of the present invention; Fig. 15 is_a block diagram
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DETAI LED DESCRL{iTE %dﬂfglg?%@ %C&W Sbe used in the case of
5 an overcurrent detector using a bimetal or oil dash-pot
relay.

In this embodiment, the overcurrent tripper
unit 600 has a relay unit case 622 in which the signal
processor 619 and a-part of the CT 750 are received. The

10 signal processor 619 is constituted by a micro-computer
and other electric parts which are mounted on a circuit
board and electrically connected so as to perform
predetermined functions. A coil 620 and a trip unit 621
of the CT are also electrically and mechanically

15 connected to this circuit board through lead wires. A

| current of each phase detected by the CT 750 is supplied
to the signal processor 619. The signal processor 619
judges whether the current value exceeds a predetermined
level or not. When the current value exceeds the

20 predetermined level, the signal processor 619 supplies a
trip signal to the trip unit 621 connected to this signal
processor 619. The trip unit 621 converts this trip
signal into a mechanical output.

In this embodiment, the CT 750 is divided into

25 the CT coil 620 constituted by a winding wound on a
hollow bobbin, a U-shaped lower fixed core unit 700, and
an I-shaped upper fixed core 701, so that the CT 750 can

be assembled automatically. The CT coil 620 is



Enbodi ments of the structure and assenbling nethod of a circuit breaker
according to the present invention will be described below with reference
to the drawi ngs. 15 A structure and an assenbling nethod of a
circuit breaker in a first embodi ment of-th@ present invention will be
described with reference_to Figs. 1 to 12, Fig. 14 and Fig. 15. The circuit
breaker of thi¢lerbsdrabsy SABRACtAadoborthe signad progesenr 6landhother

(hereinafter abbre- viated to "CI") 750 for detecting a current flowing in
a conductor 1 Hf& BPéEtFFﬁecpgguiPPdatgﬁgHBPeﬁr5&§§§0F°6§9796rls
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5 701 are received in the relay unit case 622. At this
time, the upper fixed core 701 is held in the bobbin of
the CT coil 620 or the relay unit case 622 so as to be
opposite to the bottom side of the U shape of the lower
fixed core unit.

10 The division of the core of the CT 750 is not
limited to this, and both the upper fixed core and the
lower fixed core unit may be L-shaped and disposed point-
symmetrically with each other so as to form a rectangular
or square core. In addition, the upper fixed core may be

15 U-shaped and the lower fixed core unit be I-shaped, so
that they are combined to form a rectangular or square
core. In the former, the bobbin of the CT coil 620 is
attached to one of the horizontal and vertical sides of
the L shape of the upper fixed core, and in the latter,

20 the bobbin of the CT coil 620 is attached to one of two
vertical sides of the U shape of the upper fixed core.

The process to assemble the overcurrent tripper
unit 600 will be explained with reference to Fig. 11.
In the overcurrent tripper unit 600 in this

25 embodiment, respective parts are inserted and assembled

into the relay unit case 622 from above in Fig. 11. The

circuit board is inserted into the relay unit case 622 in

the state in which the coil 620 and the trip unit 621 of



an arc-extingui shing chanber unit 400, a sw tching nechani sm portion unit
500, an overcurrent tripper unit 600, and a nmanually operating handl e 300.
The arc- 5 extinguishing chanber unit 400, the sw tching mechani sm portion
unit 500 and the overcurrent tripper unit+ BDO-are configured as units in
advance so that the respective units can be sequentially inserted and
assenbl ed i n tkBenBTdd8ecattachedj anokbedrisenibnboagd in advancefj gAn] s
an outline plan view of the cirggit bieaker according to this enbodi nment

vi ewed from it SPERHNIFPYrLEons64354enl¥nthesrighti 8ddgl GR§RENPGe1f| shewn
[ h h t | in, Fig. 1. In.t ' it b k
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the 20 nol ded case” 100 and the cover 200 are conbined as a body case, and,

at the sane tiWRen!BR¥ @ppEENEiRe@habgbnNYoRObEi ERef EPM BCiNgeprBASEd SO as
to inprove safety for an operator against a circuit breaker. The internal
through this opening portion 623, the upper fixed core
701 is inserted into the bobbin of the CT coil 620, and,
at the same time, the opposite ends of the upper fixed

10 core 701 are locked to the relay unit case 622, so that
the CT coil 620 and the upper fixed core 701 are attached
to the relay unit case 622. Consequently, the signal
processor 619, the CT coil 620 and theltrip unit 621 are
stored in the relay unit case 622 integrally. In this

15 embodiment, the respective constituent parts are
assembled only in one direction in steps other than the
step of inserting the upper fixed core 701 of the CT.
Accordingly, assembly can be made by falling down parts
from above.

20 The configuration of the attachment portions of
the CT core.626 and the upper fixed core 701 to the relay
unit case 622 is not limited to this embodiment. The
configuration may be changed such that the circuit board
connected with the CT coil 620 to which the upper fixed

25 core 701 is attached in advance is attached to the relay
unit case 622. In this case, the structure and shape of

the opening portion 623 and the lock portion of the upper

fixed core 701 are changed suitably so that the upper



mechanismis constituted by a plurality of unit parts, 25 that is, the

ar c- exti ngui shing chanber unit 400, the sw tching nechani smportion unit
500, the overcurrent tripper unit 600, and the current transforner (herein-
after sinply abbreviated to "CT") 750. I+clZentally, -9- although the CT
750 is used because the signal processor 619 for detecting overcurrent by
usi ng an el ect Eb%ed €PF€u781is°ﬁsﬁthh the 6Vereilreaf isippuntedi ondgo in
this enbodi nent, the CT. 750 cannot be used in the case of 5 an overcurrent

detector using®® HRABEHINGr tBF| UBRER- pi¥ederaye TAlt hremeAbBUPmesf, the
overcurent (T {GRELaUl 8081852 SR N bLoSR0E S22, LRl ol L uk A"
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by falling down parts from above can be realized.
In addition, the lower fixed core unit 700 is
disposed on the bottom portion of the molded case 100,
and the upper fixed core 701 is disposed above the lower
10 fixed core unit 700. The CT coil 620 is attached to this
upper fixed core 701, and the CT coil 620 is integrated
with the circuit board of the signal processor 619.
Therefore, it is not necessary to carry out wiring onto
the CT coil 620 when the CT 750 is mounted, whereby the
15 workability is improved. 1In 6ther words, in this embodi-
ment, it is possible to provide CTs 750 suitable for
automation in assembling of a produdt.
That is, in such a circuit breaker in which
timing characteristic is controlled by the signal
20 processor 619 using a micro-computer as in this embodi-
ment, a current value of any one of the three phases of
an electric circuit can be calculated from currént-values
of the other two phases so long as the use condition is
an ordinary one, and, therefore, only two CTs 750 are
- 25 used herein to thereby decrease the number of parts.
Although the three-bole circuit breaker for a three-phase

AC circuit is described in this embodiment, the present

invention is not limited to this embodiment, but it may



of the CT are also electrically and nechanically 15 connected to this
circuit board through lead wires. A current of each phase detected by the
CT 750 is.supplied to the signal processor 619. The signal processor 619

j udges- whet her the current val ue exceeds-alpredeterm ned | evel or not. Wen
the current val ue exceeds the 20 predeterm ned | evel, the signal processor
619 supplies aberappiigablettotaecirepitinbregker cboneat pdlyphabesagi gnal
processor 619. The trip unit 621 converts this trig signal into_ a

nmechani cal outBH¥Suih RaVingnbhai ftghalt RECCTSFSD P19 dugingda Mieres the CT
coil 620 constituted by a. w nding wound on_a hol | ow bobbin_ a U shaped

| ower fixed coFf@MBRFEr78Bd AAWLng thengFeqd7aPpkhespumbeE P whichsyst hat
the CT 750 can,be_assenbl e agt tically. The CT coil 629 | cis 10 -
el ectrical Iy cbifi®c ¥°PD thd sggga?uﬁ#%%eggoFﬁ%1§h?ﬁefh% rtﬁﬁy thFELEase
622, and the UpREERLEXCHnCPRE dRde! S¢' £81hGTe PhOsENELRARRLY Rhet M CT
present invention may be applicable to a circuit breaker
using only one CT 750. Further, in the case of a three-
phase four-pole circuit breaker having a neutral line, it
will do to provide CTs 750 in any two of the three poles
10 in each of which a phase current flows.

In the case where the number of phases of a
polyphase AC circuit is odd, CTs 750 the number of which
is less by one than the number of the phases are proVided
in poles, except a central pole, through which phase

15 currents flow. In this embodiment, the CTs 750 are
disposed in two of the three polec except the central
pole as shown in Figs. 3 and 11. Also in the case of the
three-phase four-pole circuit breaker having a neutral
line, the CTs 750 are disposed in two of the three poles,

20 except a central pole, in which phase currents flow. 1In
this way, since the weights of both the right and left
sides of the central pole are balanced with each other,
the circuit breaker can be stably mounted on a control
panel or the like.

25 An output characteristic of the CT 750 will be
explained with reference to Fig. 16. Fig. 16 shows the

output characteristic of the CT 750 while the abscissa

axis represents a conduction current in the conductor 1,



750, therefore, the CT coil 620 and the upper fixed core 5 701 are
received in the relay unit case 622. At this time, the upper fixed core
701 is held in the bobbin of - the CT .coil 620 or the relay unit case 622 so
as to be opposite to the bottom side of +Het b shape of the |ower fixed core
unit. 10 The division of the core of the CT 750 is not limted
to this, and A% &R FPiRate @¥ie FePEeREN R IDRILPUK ceuroert uof tthay be

L- shaped and djsp d point-, sy trjcally with each other so as to forma
rect angul ar oréﬁqﬁiﬁe chh ethig %E%‘?‘i’r‘&?f}tt Heh@idfper 739 xetl conbigngedetas

U-sh d d the | fi |t be |-sh so, that,. they are
conbi ned 1o f VIR R LE 1 IOt L ety eeza%r%:??%jd%?e o 7_%%@0%3bi " of
he CT il 6 ' t r al_and vertical.sides o

the L shape oftensy SHERDLE Aleedle [dind@ S YL Nafliond (488188 (5

the CT coilg 62thd Srédidit kLo Qe %n&ﬂ@tﬂ%ﬁt% 3 ent 463 Pér#@eay shape of

the upper fixed core. The process to assel overcurrent tripper unit
600 will be expdidcetedibyp diefoighoe dtaidtedistid dDSyOVRTLHUITFEPL 11 pper

unit 600 in this 25 enbodi nent, respective parts are ‘inserted and assenbl ed
The output current is saturated with a conduction current
smaller than that in the case of an output characteristic
curve B in which a current is detected by using two CT

10 coils 620 in the conventional case as disclosed, for
example, in JP-A-5-135683.

That is, although the region where the output
current proportional to the conduction current can be
extracted is narrowed, there is no problem in practice

15 since the detected current value can be corrected by
arithmetic operation based on the characteristic curve of
the CT 750 in the case of using a micro-computer for
controlling the timing characteristic like in this
embodiment.

20 Although the overcurrent tripper unit is
constituted by using an electronic circuit in this
embodiment, the present invention is not limited to this
embodiment, but it may be applicable to an overcurrent
tripper unit in which a bimetal or oil dash-pot relay is

25 used to generate a mechanical output at the time of
overcurrent. In this case, since it is necessary to make
a load current flow in the bimetal or oil dash-pot relay,

and therefore the bimetal or oil dash-pot relay is



into the relay unit case 622 fromabove in Fig. 11. The circuit board is
inserted into the relay unit case 622 in the state in which the coil 620
and the trip unit 621 of the CT are attached on the circuit board in
advance. An opening portion 623 (only the 15ght side opening is shown in
Fig. 11) and a |lock portion of the upper fixed core 701 are forned in the

| ower portion 6pPnédgRreddeoobet pdestrira)lynteonnasted2npgeriasabetweenas
shown in Fig. 1%. xhe t he upger fixed core 701 of the CT is inserted
through this opBfi gagoﬁ%ﬁSnO 28het gecppptingpiahingr ehapbersupa§eP8d into

e bobot o 403, EhecTbhaC80e Pienihel S DENE St 1o RPO5hL° S0 o
D Chae” Conoont e RBeT f 1kedsoBLE Ta8a b6 apRAERR ppllc 1ol oy, uni
b 25 S1FaELEEE g hUeeh b UeLLpgBRELOTE LILERTANLY, bl 12 10
direction in stpperfhliehethanibhi®of the circuit breaker according to
the present invention.is constituted by unit parts. Fig.
3 also shows the order of assembling of the units.
As shown in Fig. 3, the molded case 100 is
10 formed into a substantially rectangular shape, and one
side surface thereof becomes a bottom face for preventing
the received internal mechanism from coming off and for
ensuring electric insulation of the internal mechanism.
An opening portion 100a for receiving the internal
15 mechanism therefrom is formed in the surface opposite to
the bottom surface of the molded case 100. A groove
portion 101 for receiving the lower fixed core unit 700,
a plurality of spaces 102 defined by section walls 103
for respectively receiving thelarc-extinguishing chamber
20 units 400 corresponding to a plurality of poles, and a
space 107 defined by walls for receiving the overcurrent
tripper unit 600 are formed in the molded case 100. In
each of the section walls 103, a wall notch portion 104
for receiving a rotar& shaft 439 for cbupling movable
25 contact bases 431 disposed in adjacent arc-extinguishing
chamber units 400, and groovelportions 105 and 106 for

receiving an insulation wall 601 extended from the

overcurrent tripper unit 600 are formed.



step of inserting the upper fixed core 701 of the CT. Accordingly, assenbly
can be nmade by falling down parts from above. 20 The
configuration of the attachnent portions of the CT core 620 and the upper
fixed core 701 to the relay unit case 622 16 fot limted to this

enbodi nent. The configuration may be changed such that the circuit board
connected with the CT coin thbstembpidinente appshovnxén BSgcold, 78tcis

attached in advance is attached to the relag unit case 622. In this case,
the structure %Hl%%b%hwgtﬁba%%ﬁuH@lbér# anglzsraﬁaetzheveoekapgmagﬁ of

h d bl h th
Hlxed bore 701t C°rﬁhﬁxhmékin%ré‘é‘ﬁﬁc%Eééi-‘gl%g%ﬁeéea%ﬁgyéﬁﬁlpagesneﬁg he
d b | ocked, by f ti
orof ecti on. anbt sBbRe" WSS EReat Ly FatR S ForeR IO TLepLaE; Ghanber
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assenbly by f own parts Trom above can e rea
case 425 and an arc-extinguishing unit cover 424. A

rotatably provided movable contact base 431, a pair of
fixed contact bases 426 and 427, and a pair of arc shoots
428 are received in this arc-extinguishing chamber, so
10 that the contact portion and the arc extinguisher are
united as one arc-extinguishing chamber unit 400. |
The structufe and assembling method of the arc-
extinguishing chamber unit 400 for one phase will be
explained specifically. The arc-extinguishing unit case
15 425 and the arc-extinguishing unit cover 424 are
configured so that they can be combined to form a
substantially rectangular arc-extinguishing chamber. The
arc-extinguishing unit case 425 and the arc-extinguishing
unit cover 424 are formed of insulating substances having
20 an enough strength to endure pressure of arc gas in
breaking respectively. As the insuiating substances
specifically thermosetting resin such as polyester,'
phenol, epoxy; ceramic; or the like may be used. These
materials are larger in heat resistance and mechanical
25 strength than thermoplastic resin such as nylon or the
like used for the molded case 100 and the cover 200.
The movable contact base 431 has a rotation

center, and has two movable contact points 432 disposed



In addition, the |lower fixed core unit 700 is disposed on the bottom
portion of the nolded case 100, and the upper fixed core 701 is di sposed
above the lower 10 fixed core unit 700. The CT coil 620 is attached to this
upper fixed core 701, and the CT coil 620 1% +ntegrated with the circuit
board of the signal processor 619. Therefore, it is not necessary to carry
out wiring ontdntheinf-gpmmetpcaheposhbions 78bthsrespactdtonwhbieby the 15
wor kabi lity is inproved. In other words, in this epbodi- nent, it is
possible to pr59?%51??s°9§5e§U?Png%nPSFtﬁﬁtbﬂa??ﬁheﬁneb§§§ﬁbFPthof )
roduct. That isS,.jnh such ircuit breaker in which timng characteristic
Ps control | ed B?éfhéogfﬁﬁa °§6 b?oEEggbaeglgtuEPﬁgratﬁFb?B-EﬁﬂﬁﬁFe?fas in

el'ectrio oi rcurheaivEHie Pon¥artiofre a1 End o oPEeiStFioRPaFRER 2fo
ni'y tvo CTe T50° oFatabiin caBkLErde 2 iRuRhEL"AbNCO0E oBfe BRSESLEIRs
parts. Al thougBot8g §55e8sPel el §HLS @ﬁf@kﬁésiﬂoﬁiﬁ&rﬁswha§8 ffagireuit
is described in this enbodinent, the present - invention is nof Timted to
this embodi menthe bhibvabl&Byontact point protecting cover 430 is
attached onto one side surface.(lower side surface in
Fig. 12) of the movable contact base 431. A movable
10 contact point protecting cover 429 is attached onto the
other side surface (upper side surface in Fig. 12) of the
movable cbntact base 431. The projection formed at the
rotation center of the movable contact point protecting
cover 430 is passed through the positioning hole of the
15 movable contact base 431 so as to be inserted into a
positioning hole formed at the rotation center of the
movable contact point protecting cover 429. Conse-
quently, the movable contact base 431 and the movable
contact point protecting covers 429 and 430 are combined
20 integrally to thereby constitute a movable contact unit
460. The movable contact point protectihg covers 429 and
430 may be formed of thermosetting resin such as
polyester, phenol, epoxy; ceramic; and so on.
The fixed contact base 426 is formed in the
25 shape of a question mark, i.e. "?". A power supply side
terminal is formed in the portion corresponding to the

lower-side straight line portion at one end of the "?"

shape, and a fixed contact point 433 corresponding to one



- 13 - be applicable to a circuit breaker for a polyphase AC circuit having
the signal processor 619 using a mcro- conputer and having the CTs 750 the
nunber of which is l'ess by one than the nunber of the phases of the
circuit. 5 Further, in the case of a singlEphase circuit, the present

I nvention may be appllcable to a circuit breaker using onIy one CT 750.
Further, in thefcee mevabiercentatbspoints - 32 cofi theimovakhétecohtacng a
neutral line, it will do to provide CIs 750 in any two of the three poles
10 in each of 9%ﬁ%h4%ﬁph%é%r%%%¢%%tl$lEh@ Poxtipe carresperdingetaubher of

h f e, AC I rcuit odd,. CTs 750 the nunber of which is
Fegzezyoong ?Hé%ﬁgﬁ ¢ P tﬂ%gﬂﬂﬁsggea?%h%Fd%?ﬁeﬂglEh%oleé shae@pt a

mbod h |
oty Sf'eed.%r'}%%ﬁﬂﬁ.*ft%*o#‘a‘?i%lf’% 8B ind el Sl RTRSIEN L L
shown in Figs. @t@&ﬁjeci-ltoAll;ﬁé’ %.@Fué}? GBS Ey Of1ddec L BhagaPhasen L OpL 88! ©

circuit breaker havi ng a neut
contact base 427 is also formed in the shape of "?". A

load side terminal is formed in the portion corresponding
to the.lower-side straight line portion at one end of the
"?" shape, and a fixed contact point 433 corresponding to

10 the other movable contact point 432 of the movable
contact base 431 is provided in the portion corresponding
to the folded inside top end at the other end of the "?"
shape. A terminal screw 490 for clamping an electric
wire is also attached to the load side terminal.

15 - Since the fixed contact points 433 correspond-
ing to the respectivé movable contact points 432 are
provided iﬁ this embodiment, it is possible to abolish
flexible conductors used conventionally.

'As for the movable contact point protecting

20 covers 429 and 430 of the movable contact unit 460, the
rotation center portions on their sides opposite to their
sides facing the movable contact base 431 are exposed
from connection holes 424a and 425a formed in the arc-
extinguishing unit cover 424 and the arc-extinguishing

25 unit case 425 respectively. The movable contact unit 460
is held rotatably between the arc-extinguishing unit case
425 and the arc-extinguishing unit cover 424, so that the

movable contact base 431 is held rotatably about the



line, the CTs 750 are disposed in two of the three poles, 20 except a
central pole, in which phase currents flow In this way, since the weights
of both the right and left sides of the central pole are balanced with each
other, the circuit breaker can be stably-munted on a control panel or the
i ke. 25 . An output characteristic of the CT 750 will be
expl ai ned wi t hrebdbiomceenteF| ghen@of Fi gA dencavespohkicunt p29a for
characteristic_of the CT 750 while the abscissa axis represents a
conducti on curfthting 2 heowphimgimemher 439 ig foppedtie eadhnafethfis

represents an outggt current of the CT 750. In this enbodinent, the CI 750
i s configured POrti@n3 Py bhe ravable goptagk unitstpo, e¥H°?ﬁ¢sf€ﬂBloe

TNt the U PR RALLEO) RENES BuoaRtISaLed SR Byl Sy ek S0
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characteristicfor respective poles to transmit the operation of on-off-
trip of the switching mechanism portion unit 500 to the
movable contact units 460 for the respéctive-poles
substantially at the same time. Each of the coupling
10 members 439, which is formed of insulating material, for
example, thermosetting resin such as polyester, phenol,
~ epoxy; ceramic;.and so on has an arm portion.439a through
which the operation of the switching mechanism portion
unit 500_is transmitted, and a convex portion 439b
15 attached to the concave portion 429a of the movable
contact unit 460. The coupling members 439 are arranged
so as to rotate around the same rotation center as the
- movable contact units 460, and rotate the movable contécf
units 460 for a plurality éf poles substantially
20 simultanéously by inserting their convex portions 439
into the concave portions 429%a of thé movable contact
units 460. The shape of the convex portion 439b of each
coupling member 439 and the concave portion 429a of each
movable contact unit 460 are formed into a shape, for
25 example, a polygon, by which transmission delay of a
fdtation force is not produced by sliding when the cbnvex
portion 439b is inserted into and coupled with the

concave portion 429a. Although the shape is



curve Bin which a current is detected by using two CT 10 coils 620 in the
conventional case as disclosed, for exanple, in JP-A-5-135683. That is,

al t hough the regi on where the output current proportional to the conduction
current can be extracted is narrowed, ther2oi€ no problemin practice 15
since the detected current value can be corrected by arithnetic operation
based on the cégunatatersalily bexagonalt hp Cﬁii56mquimentasétomaysbeg a

m cro-conputer for controlling the timng characteristic like in this
enbodi ment . 20triangular op| ghadganghdasvercurrent tripper unit is

constituted by using an electronic circuit in this enbodi nent, the present
invention is not |inited?P8ithPRLBALBUPABRELIOBEL PF ﬁﬁydﬁeongP?CQEFe to an

I I
‘JXE&%‘USQEJ ;%Eﬁﬁe AnEnpE) Poirifedath: fesEhignss o8, ERBLIPBRE. FoEn s
case, since stﬂgcggg?EXtiggre ﬁﬁgglgggFaggégn%?% §Kalghgthb|netal or

oi | dash- po? re ere brne ash-"pot Sray S
' extinguishing unit cover 424 near the fixed contact point

433 and the movable contact 432. In this way, it is
possible to attach the magnetic plates.to the arc-
extinguishing unit case 425 and the arc-extinguishing

10 unit éover 424 only by making the magnetic plates engage
with the positioning projections respectively, so that it
is possible to assemble the arc shoots 428 into arc-
extinguishing chambers together with the fixed contact
bases 426 and 427 and the movable contact unit 460.

15 In addition, an L-shaped movable core 438 is
built in the arc-extinguishing unit cover 425 as shown in
Figs. 2 and 3, and a U-shaped instantaneous tripping

. fixed core 434 is mounted on the load-side fixed contact
base 427 as shown in Fig. 12. A magnetic circuit is

20 formed between the instantaneous tripping fixed core 434
and a bottom side 438a of the L-shape of the instantane-
ous tripping movable core 438 when a large current flows,
and the bottom side 438a is attracted by an electro-
magnetic force so that the instantaneous tripping movable

25 core 438 rotates counterclockwise in Fig. 2 around the
bent portion of the L-shape of the instantaneous tripping
movable core 438. As a result, an engagement arm 438b

formed on the other side of the L-shape of the



- 15 - configured to be electrically connected in series between the |oad
side of the arc-extinguishing chanber unit 400 and the | oad side term na

of the same. Fig. 3 is an expl oded perspective view 5 illustrating the
shapes of respective units when the intefnz2l sechanismof the circuit
breaker according to the present invention is constituted by unit parts.
Fig. 3 al so shbostantapedes brippiegbhovigbbeé chreudhdBsalge xhbabesn Fig. 3,
t he nol ded case 100 is_10 formed into a substantially rectangul ar_ shape,
and one side sEPPRERTELeFEGisBetBBiTa Bot t WneRathef vipehikat Paghanésm
received internal pechanismfromcomng off and for ensuring electric

i nsul ati on of PRELAReHRLF ﬁééhhﬁi%ﬁ?a e%peﬁhﬁgeﬁg?g?%ﬁnFogﬁmf6?8Peceiving
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chanber 20 uni$54000 CORELSBYNHEBRah Pcil Py VEAL ST ¥ 8T sRPLERInGHlefhanism
portion unit 500. Consequently, instantaneous tripping
operations for the respective phases are performed
substantially simultaneously.

10 The structure and assembling steps of the
switching mechanism portion unit 500 will be described by
using Fig. 10. For the convenience of description, names
of respective parts arranged in pair will be distin-
guished by attaching the words such as upper and lower,

15 right and left, and so on, in the arrangement in Fig. 10.

- However, these words such as upper and lower, right and
left, and so on, are ﬁsed not for limiting the present
invention but only for specifying parts in the descrip-
tion of the embodiment of the present invention. This

20 point applies also to other drawings.

The switching mechanism portion unit 500 has a
link mechanism for switching the movable contact units
440 in the arc-extinguishing chambers 400 by the manu;l

- operation of the handle 300, and a trip mechanism for

25 tripping the link mechanism by a mechanical output from
the trip unit 621 of the overcurrent tipper unit 600 at

the time of an elecfrically abnormal condition such as

overcurrent. The link mechanism and the trip mechanism



space 107 defined by walls for receiving the overcurrent tripper unit 600
are formed in the nolded case 100. In-each of the section walls 103, a wall
notch portion 104 for receiving a rotary shaft 439 for coupling novable 25
contact bases 431 di sposed in adjacent arc22x+ingui shing chanber units 400,
and groove portions 105 and 106 for receiving an insulation wall 601
extended from 8Ke Bovnptedr batweenppeftuand sdohsr ikednErames 5086and| n
this enmbodiment, as shown in Fig. 12, arc- extinguishing chanber units 400
for respectivedpRaseThsr dink, meghapismkingcenatatutesr broashandler dever

ti i sh its,.Specificall each, arc-extipgui shing.chanber 5 is

formed in ggibgﬁaggénWB+§§naaFE¥é§9¥ﬁﬂﬁF§htﬁggﬁﬁ?P Bgze fsgﬁﬂa speing
-exti i shi [ % 424. rotatably provided no e_cont ac ase
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428 are recgi VedybP 18L8ra6%78XhbRO4hERL 19y CoANRCELrS2gRE 10AE §he,cONtact
portion and the arc extinguisher are

normal on-off state, and the upper and lower levers 515

and 517 coupled with each other through a iever pin 516.

The handle 300 is attached td an upper portion 512a of

the handle lever 512 as shown in Figs. 2 and 7. The trip

10 mechanism is constituted by a transmission lever 522, a

trip lever 514, and a trip member 510.

The trip lever 514 has a substantially L-shaped
side shape, and is rotatably supported between the left
and right frames 508 and 518 near the bent portion of the

15 L-shape of the trip lever 514. 1In Fig. 10, the vertical
side of the L-shape of the trip lever 514 extends
downward, and the horizontal side extends to the left.
The transmission lever 522 is attached on the vertical
side of the L-shape of the trip lever 514 near its lower

20 end portion in parallel with thg rotation axis of the
trip lever 514. The transmission lever 522 has length
enough to engage with the engagement arms 438b of the
instantaneous tripping movable cores 438 for the respec-
tive poles in this embodiment. The transmission lever

25 522 picks up not only the operations of the instantaneous
tripping movable cores 438 for the respective poles, but
also the operation of the trip unit 621 by engaging with

the trip unit 621 of the overcurrent tripper unit 600 in



uni ted as one arc-extingui shing chanber unit 400. The structure and
assenbl i ng nethod of the arc- extinguishing chanber unit 400 for one phase
wi || be expl ained specifically. The arc-extinguishing unit case 15 425 and
t he arc-extinguishing unit cover 424 are-c®Bf+gured so that they can be
conbined to forma substantially rectangul ar arc-extingui shing chanber. The
ar c- ext i ngui shthg gentraispoiespantiiche a?beeﬁngﬂgamgntngrmﬁlg3§bvénd424

are formed of inpsulating substances having 20 an enough_strength to endure
pressure of arEhgakrin BReRKPA4 9é¥ﬁe€tﬁ9€F? 5E§sFﬁBtFﬁ§&YaPPﬁézgﬂﬁéﬂéﬁces

o ‘the |1 ke’ mayShEVAEBaiATREGs td: EPi ENE PRNPRIGEFoRnIREar PAS, EPARBERANG
mchan cal 25 ShesiohloLUSEeAPGRURELBERLE GASHS BYEBECTlSe sbPEbLLe
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engagement portion 514a for engaging with the trip member
510 is formed near the bent portion of the trip lever
514. The plate-like formed trip member 510 is rotatably
supported at ité lower end portion between the left and

10 right fixed frames 508 and 518 and under the supported
portion of the trip lever 514. A spring force is given
to the trip member 510 by a return spring 513 so.that the
trip member 510 rotates clockwise in Fig. 10 or Fig. 2.
An opening portion.510a is formed in the center portion

15 of the plate-like portion of the trip member 510.

In an on-off state, the engagement portion 514a
of the trip lever 514 engages with the upper end portion
of the trip member 510 to prevent the clockwise rotation
of the trip member 510. Projection portions 519 formed

20 at one ends of the hook 509 are inserted into lever
receiving portions 520 of the left and right fixed frames
so that the hook 509 is rotatably supported between the
left and right fixed frames 508. The other end of the
hook 509 extends into the opening portion 510a of the

25 +trip member 510 to engage with the upper end of the
opening portion 510a so as to prevent counterclockwise

rotations of the hook 509.

The upper end portion of the upper lever 515 is



in point-symmetrical positions with respect to this rotation center and
connected in series electrically. A positioning hole is provided at the
rotation center of the novabl e contact base 431, and a projection fornmed at
5 the rotation center of a novable contaet2fo+nt protecting cover 430 is
fitted into this p05|t|on|ng hole, so that the novable contact point
protecting covEPtatably supReRtgdoatoacRubStaBtialiycEeptewePOFtdEONs @ff ace

F 12 f act ba e 431. A novabhle 1 ntact point
LPot;gting)cgv 4§§°¥ag8§tﬂgﬁéﬁ BHFO PHETERE, POFEL OB P aEge(HQBSF si de

f b 43 t d
2t the rotati oho2ek: 15015, RBERED %Zg%ﬁﬁﬁsﬁf‘%ﬁsrn%hs IBeBE 159581 1430 1 s
passed t hr oughehlguBAStheop hﬂgs*i%' ¢ fhel HBwlz URYABLE-GBN! BF! LRASG oG] SO
as to be inserte to ap S|t|on|ng ol & Torme he rotation Centéer of

the nmovabl esconkaek BQV”ESDEBESEEUI‘Q ee\ﬁgae&%htﬁoea@ cBUpRLhY mte%erfovab' e
contact base 431 and the novabl e contact point protecting covérs 429 and

430 are conbi ngd920 Drieghgl bpriagkhsiebyreossietehedabepwabhethant act unit
460. The novabl e contact point protecting covers 429 and 430 may be forned
of thernosetti hgndéei 308umbuasing portion of the handle lever 512 and
the pin 516 to give a counterclockwise rotation force to
the hook 509. The handle 300 and the transmission lever
10 522 are formed of insulating material such as resin,
ceramic and so on, and the other parts are mainly formed
of steel plates.l In this embodiment, since the coupling
member 439 and the transmission lever 522 are of
insulating materials, the switching mechanism portion
15 unit 500 becomes a non-charged portion, so that safety in
maintenance, inspection and so on is improved.

To assemble this switching mechanism portion
unit 500, the left fixed frame 508 is used as a base, the
trip member 510 mounted with the return spring 513 and

20 the trip lever 514 are incorporated in advance. Next,
the lower end of the handle lever 512 is engaged with the
projecting portion 519 of the hook 509 rotatably, and the
upper end portion of the upper lever 515 coupled with the
lower lever 517 through the pin 516 is engaged with the

25 substantially center portion of the hook 509 rotatably.
Next, an assembly in which the driving spring 511 is
stretched between the handle 300 attachment portion of

the handle lever 512 and the pin 516 is prepared, and



pol yester, phenol, epoxy; ceramc; and so on. The fixed contact base 426 is
formed in the 25 shape of a question mark, i.e. "?". A power supply side
termnal is formed in the portion corresponding to the |ower-side straight

| ine portion at one end of the "?" shaper dhd-a fixed contact point 433
correspondi ng to_one - of the novable contact points 432 of the
nmovabl e contathB§s§s§§¥bﬂ¥ ﬁFo&P&@&Ppﬁaﬁﬁé pBte; Shecdefesfomngdngramet he

f ol ded |n5|de 83 end .at the, ot her " pe. A_term nal screw

490 for cl anpi RY°aHSEREEr AcPRFRe |7 5%9§5h§&xF8dFFémﬁo@éﬁ d§ppraf fgge

' orned i
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poi nt 433 corresponding to 10 the ot con p0|nt
movabl e consachnaaﬂgﬂalfmear evhfied 508! Etﬁdpgﬁh' O”NEQ'U etRaNdkRY LAal he

folded inside top end at the other end of
right fixed frames 508 and 518 are caulked, and the
assembling is completed. In this way, the switching
mechanism portion unit 500 is incorporated in the direc-
tion toward the left fixed frame 508, so that assembling
10 in one direction can be realized. Particularly when the
left fixed frame 508 is put on downside and the respec-
tive parts are incorporated downward, it is possible to
realize assembling in a falling down system.
Since respective blocks are made into units in
15 this embodiment as mentioned above, it is possible to
- realize a method of manufacturing a circuit breaker in
which the respective units are incorporated into a molded
case in one direction along the direction of opening of a
cover sequentially in the order of a lower fixed core
20 unit of a CT, an arc-extinguishing chamber unit, a
switching mechanism-portion unit, a manually operating
- handle, an overcurrent tripper unit and the cover. In
addition, not only the directions of attachment of the
parts of the respective units at the time of assembling
25 are made coincident with each other but also the
respective units per se of the circuit breaker are
configured so as to be assembled automaticaily, éo that

it is made possible to perform automatization in the



shape. A term nal screw 490 for clanping an electric wire is also attached
to the load side termnal. 15 Since the fixed contact points 433
correspond- ing to the respective novable contact points 432 are provided
in this enbodinent, it is possible to abel B6h-fl exi bl e conductors used
conventionally. As for the novabl e contact point protecting 20 covers 429
and 430 of thewholabprocessaromnithe4agsembdingt ofi eacbeptfethporumnidiss ton

their sides opposite to their sides facing the npvabl e contact base 431 are
exposed from cbhBeBBSERPANGs Ofo ke RdrEnss PESPALETi ASt ReWhpde -

extingui shing unit cover 424 and th rc-.extingui shing 25 unit case 425
respegtively. The nnvablgeﬁﬁntﬁcweﬁﬁp $§OmP§u%€F&uFég§t&BﬁycﬂéF%één t he

AR B b G T R T R
Lg;g;:°23ge§ge g%gggéfﬁtggcﬁﬁggéﬁﬁgﬂoéhbﬂﬁ th2aqh Yecklibh! B3 Bpeaynlyl B¢
a cover" is used in the following meaning. That is, the
passage "the direction along the direction of opening of
a cover" means the direction in which the cover 200 is
put on the molded case 100 in the circuit breaker which
10 has been assembled. That is, the passage "the direction
along the direction of opening of a cover" means the
vertical direction (up/down direction) when assembling is
performed in the condition tha£ the molded case 100 is
laid horizontally, and, not to say, the passage means a
15 horizontal direction when assembling is performed as the
ﬁolded case 100 is laid vertically. Therefore, the
passage "the direction along thé direction of opening of
a cover" means the vertical direction in Fig. 3 for
explaiﬁing the assembling process. In other words, in
20 Fig. 3, assembling of respective unit parts in "the
direction along the direction of opening of a cover"
means assembling of.the unit parts while mounting the
unit parts onto the molded case 100 in the vértical
direction, and particularly in the case where the molded
25 case 100 is provided with its bottom downside, it means
that the respective unit parts are assembled while the

unit parts are fallen down.

In the circuit breaker according to this



portions of the novable contact unit 460 exposed fromthe connection hol es
424a and 425a. Such coupling nenbers 5 439 are interposed between the
novabl e contact units 460 for respective poles to transnit the operation of
on-off- trip of the switching nmechani sm po2%i'en unit 500 to the novabl e
contact units 460 for the respective poles substantially at the sanme tine.
Each of the coBPPPA&MEDtaeither dnternalhmerhpaisyr fsd consitisuted by the
material, for exa | e, ther settln%FreS|n such as pol yester, phenol,

epoxy: ceram c2PQNE-TENEIORES RSP ﬁUFtPBHt4395tPhrGGgﬁhﬂﬁ|éﬁsﬁmbllng

operation of th tching.ne S ortion . unit 500 is transmtted, and a
convex portion §3§gkfé ng &ghgg goghgw&Bﬁc§$8PBOrtlon 429a of the novabl e

around the sambotati on henfgi 088 Frieni0onie BokdREpied” sl roxeg 30"

around the sa tati on"cen as t

rotate the govagl gsgeibathgiBtht 800  hel1BlMlAlikLqObohal 'aﬁl%uh}%foaatf' ally

20 simul taneously by inserfing t e|r convex portions 4 nto the concave
portions 429a @f crhesmnabireeBOoRhes! tHBi ho1466. cdBe 308PE¢nOknkhaizeRvLEeX

portion 439b of each coupling nenber 439 and the concave portion 429a of
each novabl e cedbactlongt theOdakrectabaedfi Bpenanghaethbotover. At

this time, the lower fixed core unit 700 pf the CT is
inserted into the groove portion 101 formed in the wall

10 103 of the molded case 100 (see Fig. 4).

| (2) The arc-distinguishing chamber unit 400 is

inserted into the molded case 100 in the direction along
the direction of opening of the cover. In the case of a
circuit breaker of three poles, three arc-distinguishing

15 chamber units 400 are coupled with each other through the
coupling members 439 in advance, and the coupled arc-
distinguishing chamber units 400 corresponding to the
three poles are inserted into a plurality of spaces 102
partitioned by the walls 103 formed in the molded case

20 100 (see Fig. 5). At this time, the coupling members 439
interposed between the movable contact units 460 disposed
in the inside of the respective arc-distinguishing
chamber units are put in the notches 104 formed in the
walls 103 of the molded case 100 (see Fig. 13). Adjacent

25 ones of the arc-distinguishing chamber units 400 are |
coupled with each other at a distance enough to insert
the lower lever 517 extended from the switching mechanism

portion unit 500.



25 éxanple, a polygon, by which transm ssion delay of a rotation force is
not produced by sliding when the convex portion 439b is inserted i-nto and
coupled with the concave portion 429a. Al though the shape is - 20 -
equil ateral ly hexagonal in this enbodi nent28i+ may be triangul ar or

guadr angul ar. Positionin% projections for grids of the arc chutes 428 are
provided in poéPlions of ThResWhkehing eechanismhpoxtéonxuniatub8Ri 4§ unit
case 425 and the arc- .extingujshing.unit cover 424 near the fixed contact
poi nt 433 and fﬂ§e5593b+8L90ﬁ%3c?°g§93 FasentQ0,Ap, the direetien alepg )
attach the mag I G es to.the arc- extinhguishing unit casg 425 and.the
arc-extinguishﬁﬁé @bgéﬁ%fg%oggroﬁﬁﬂlgﬂl9¥b§ﬂgnﬁ?ﬁﬁrtﬁ8 ﬁﬁgﬁgtgs B?BPE?d
engage with theg,ppesitLoni ' ' [ thag, if,k

poseibl e 1o acoanbhe +hPsPiRLAFkheRy LAERECE Yils, 200: Sihotiknber s

L ﬁ?ft 226. wish thRefi ke toRbacicbases1$26x88qd4d7r20 the SRYRBhEnGONt act
mechanism portion unit 500 is inserted into the gap G 440
formed between adjacent ones of the arc-distinguishing
chamber units 400 (see Fig. 6) to engage with the coupl-
ing member 439 (see Fig. 13). 1In this embodihent, since

10 a projection is formed in the lower lever 517 (see Fig.
10) and an engagement hole is formed in the coupling
member 439 (see Fig. 12), the lower lever 517 is
elastically transformed to insert the projection into the
engagement hole so as to make the lower lever 517 engage

15 with the coupling member 439.

(4). The operating handle 300 is inserted into the
molded case 100 in the direction along the direction of
opening of the cover to engage with the top portion of
the switching mechanism portion unit 500 (see Fig. 7).

20 At this time, the manually operating handle 300 is
attached to the top portion of the handle lever 512 of
the switching mechanism portion unit 500 (see Fig. 10).
(5) | The overcurrent tripper unit 600 is inserted
into the molded case 100 in the direction along thé

25 direction of opening of the cover. At this time, the
overcurrent tripper unit 600 is inserted into the molded

case 100 so that the upper fixed core 701 contacts with

the upper end portion of the lower fixed core unit 700 to



15 In addition, an L-shaped novable core 438 is built in the

ar c-extingui shing unit cover 425 as shown in Figs. 2 and 3, and a U shaped
i nstant aneous tripping fixed core 434 is nounted on the | oad-side fixed
contact base 427 as shown in Fig. 12. A-smedfhetic circuit is 20 forned
between the instantaneous tripping fixed core 434 and a bottom side 438a of
t he L-shape offe¥e 2 feagrebie-chrcuitihbetweeroihe| epper of iged whenea70ar ge
current flows, apd the bottomside 438a is attracted by an electro-
magnetic forcePBY et 1owRr | hixethiSoeluaniti pPP ng %%v%%@htE%ncoﬁé ghgs

[0t Count oL go kISR B2 LPHGE IS PERMROELLEN. L LD Leshope
o a0 g U S BAEER el S0 80 oLe iemrecd Heithee 1o
agsron S, EEYe bk aarbclos) Sl oted! A0cuth By 1ldSERd, (e
portion of the partitioning walls 103 of the molded case
(see Fig. 8).
(6) Finally, the internal mechanism incorporated in
the molded case is covered with the body cover 200 in the
10 direction along the direction of opening of the cover to
complete the circuit breaker according to the present
invention (see Fig. 9).
As has been described, all the unit parts are
inserted and incorporated in the molded case 100 as a
15 base only in one direction along the direction of opening
of the cover. It is therefore possible to assemble the
circuit breaker by making all the units fall down if the
molded case 100 is set horizontally.
In addition, in this embodiment, not only the
20 circuit breaker can be assembled automatically with
units, but also each unit can be assembled automatically
with parts.
An example of specific step in assembling the
circuit breaker according to the present invention in a
25 falling down‘system will be described by using Fig. 14.
In this example, arc-extinguishing cﬁamber units are
incorporated in a body case (corresponding to the above

step (2)).



5 mechani sm portion unit 500 so as to rotate counterclock- wi se to thereby
mechanically trip the switching nmechanismportion unit 500. Consequently,

i nstant aneous tripping operations for the respective phases are perforned
substantially sinultaneously. 10 : - 30The structure and assenbling
steps of the switching nechanismportion unit 500 will be described by
using Fig. 10. For the cBheebpdyceast d89cisptioneyrdnby ef coaypyor 861
parts arranged _in pair wll be distin- guished by attaching the words such
as upper and | dRep, ceBditiRn %Rhat| dtt isapytsenoa, Preitheningapgddedt in

Fi 10. Howe t hese wor such as per and | ower ght and | eft, and
sggon are usggoﬁot FBrtPaniAHﬁtFﬁéeﬂrgggﬁtcPﬁﬁeﬁppontﬂﬁt18WPF fdxed

TP Von? B sy i 9§§S{°'Fe§hs| 8 Bosobhen aisnngs CHEnGRrEnAR
rechani sm pgr Ly goublla300 A5 el LRkpmgha ggkgoljgbggg' e kRS

cont act un| € arc- ex I ngul h|n chambers manua

oper at i on of ¢ bg,neadkeciddn g2l pbEi P 1BRCHARLEM: AT pBiyt ChRAI BGol g |1 Nk
mechani sm by a nechanlca? ou put fPo the trip unit 651 3f tﬁe over current
tipper unit 60Q@oabe mounted are provided in the pallet 805 to thereby
control the position of the body case intq a predeter-
mined position when unit parts are fallen down. Next,
10 :the pallet 805 mounted with the body case 100 is conveyed
to an assembling station 802 by a desired means.

An assembling robot 800 is provided near the
assembling station 802. The arc-extinguishing chamber
units 400 for three poles coupled with each other are

15 conveyed toward the assembling station 802 by a conveyor
804 disposed perpendicularly to the assembling station
802. The assembling robot 800 holds the arc-
extinguishing chamber units 400 coupled with each other,
conveys them above the body case 100, and thereafter

20 makes them fall down into the body case 100. The body
case 100 in which the arc-exfinguishing chamber units 400
have been incorporated is put on a conveyor 803 by a
suitable means, and the assembling work goes to the next
step (3).

25 Next, the operation of the circuit breaker in
this embodiment will be described.

In the ON state (the state of Fig. 2), when an

overcurrent is generated in a load circuit to which this



the tine of an electrically abnormal condition such as overcurrent. The
| i nk mechani smand the trip nechani sm - 22 - are nounted between |eft _
and right fixed franmes 508 and 518. The link nechanismis constituted by a
handl e | ever 512 to which a spring force-i31g+ven by a driving spring 511,
a hook 509 for keeping an upper |ever 515 and a 5 |ower |ever 517
substanti al | y ehrguitr brgakeri ie ranpeatedal tbe- vbitaget éndunddt he &hper
and | ower levers 515 and 517 coupled with each other through a |ever pin
516. The handl €T3881Ls6240: AShéBCrBagRdwppEhepothpoNadeeacsi thre indnged

| ever 512 as sho in Figs, 2 and. 7. The trip 10 mechani smis constituted
by a transniSSVBm@FgﬁeFegﬁb?saatFpﬁeFQVEF Bahue,RRrespPPRdiBahEP 810. The

e et M R R RER S R
OIS hebloghSpkuEant Sbebheihl Rebi BuFLL, th"ehbfoshusk Bolfh! o
set 619 generates an output. The trip unit 621 is driven
by this output to trip the mechanism portion to rotate
the movable contact bases clockwise to thereby break the
circuit.

10 In manual operating, the ON-OFF operation by
means of the handle 300 projecting over the cover 200 is
transmitted to the movable contact bases 431 disposed in
the arc-distinguishing chamber units 400 through a toggle
link of the switching mechanism portion unit 500 to

15 thereby perform the ON-OFF operation of the movable
contact bases 431; Fig. 2 shows the ON state of the
circuit breaker. When the handle 300 is rotated clock-
wise in this state, the toggle link of the switching
mechanism portion unit 500 is operated to bring the

20 movable contact bases 431 into the OFF state. To make
the ON state from this state manually, the handle 300 is
rotated counterclockwise on the contrary to the above OFF
operation, so that the toggle link of the switching
mechanism portion unit 500 is operated to bring the

25 movable contact bases 431 into the ON state.

Fig. 13 shows an arc-extinguishing chamber unit

400 of a éircuit breaker in a second embodiment of the

present invention. 1In this embodiment, the arc-



downward, and the horizontal side extends to the left. The transm ssion

| ever 522 is attached on the vertical side of the L-shape of the trip |ever
514 near its lower 20 end portion in parallel with the rotation axis of the
trip lever 514. The transm ssion | ever 5223RBas | ength enough to engage with
t he engagenent arns 438b of the instantaneous tripping novable cores 438
for the respecextingupshing chambercubdti ibselfThe assesbiled vertdced 135
522 picks up not only the operations of the instantaneous tripping novable
cores 438 for Pﬁelpéb@cfweom giregtion 49 the spBeampanest ashé&herip unit

621 by engagin ith the trip unit 621 of the overcurrent tripper unit 600
in y_ Zg 9 t%@wbgatFéﬁepapg paf: tBR. PPAY ERYSEeAORr afhe 258BTaPartse

L1 S2L ke R guge SUURLARL LAl Lh i ERTL A kb v DB, 10
O o Rl bR S RE R ER A pRgEIB A ke St

arc-extinguishing chamber unit 400 is constituted by an
arc-extinguishing chamber case 436, an arc-extinguishing
chamber cover 435, and a movable contact unit 465. A
movable contact base 431 has a pair of movable contact

10 points 432 in point-symmetric positions with fespect to
its rotation center. A coupling shaft 437 rotatably
supporting the movable contact base 431 between the arc-
extinguishing chamber case 436 and the arc-extinguishing
chamber cover 435 is fitted to the rotation center of the

15 movable contact base 431. This coupling shaft 437 is
formed of insulating material such as resin, ceramic and
so on. A fixed contact base is not illustrated in |
Fig. 13, and the same.fixed contact base as that in the
first embodiment is used. An instantaneous tripping

20 movable core 438 which can be tripped instantaneously
when a large current flows is incorporated in the arc-
extinguishing chamber cover 435 in the same manner as in
the first émbodiment. In addition, not shown in Fig. 13,
an instantaneous tripping fixed core is mounted on the

25 load-side fixed contact base in the same manner as in the
first embodiment. When arc-extinguishing chamber units
corresponding to a plurality of poles are provided, a

coupling member 439 is interposed between the coupling



510 is fornmed near the bent portion of the trip |ever 514. The plate-Ilike
formed trip nmenber 510 is rotatably supported at its |ower end portion
between the left and 10 right fixed frames 508 and 518 and under the
supported portion of the trip lever 514.-A33pring force is given to the
trip menber 510 by a return spring 513 so that the trip nenber 510 rotates
cl ockwi se in FEhaftg 637FP§.tge PASPEEhiNg pocteshisgoashingiochanber t he
center portion 15 of the plate-like portion of the trip nenber_ 510. In an
on-of f state, HR&t8n§9gdfeikP FERPLEntBesarsrerkéngnighiagerhgmbernyndss

with the upper_end portion of the trip nenber 510 tQ prevent the. gl ockw se
rotation of thgngiEaﬁénﬁépe§10.EﬁPﬁﬁgBFPgRYpOFFFBRén 1800 FHEECDANG: Odne
ends of the ho 5 re.i.nserted into | ever receivin ortions.520 of the
Cert and rigne hPxERoprereveChhaRar FRn RoRoERsERsY, SrBREEPSIELIR Lo
bet ween t hegl eft I i xed frames 508. The other end of the hook 509
ext ends intg t%%mgggﬁ?%gn%%&fion 510a of the 25 trip nenber 510 to engage
wi th the upper end of the opening portion 510a so as to prevent

countercl ockwi se rotations of the hook 509. The upper end portion of the
upper lever 515 is



- 24 - rotatably supported at a substantially center portion of the hook
509 while the |l ower end portion of the upper lever 515 is rotatably coupled

with the lower |ever 517 through the pin 516. The Iowegggmﬁ%¥yjijﬁLﬁi_lhe
| ower 5 lever 517 is rotatably coupl ed w-t B4t ke coupli nenber 439.
Driving springs 511 are stretched between the handl e 300 ' ‘““Iu““
of the handl e WALy IS1 ZIMMEBhESsi n 516 to give a count eH Wm\ on
force to the hgok 509. The handl e 300 and the transmission |ever 0 522"are
formed of insullating mat & iCArcaddnh breakes gompaigding:and so on, and the
other parts are mainly forneq of steel plates. In this enbodi nent, since

t he coupling nenber 439 &n& d C2%&# ssion | ever 522 are of insul ating

materials, “‘the switching chani,sm portion 15 unit 500 becones a
non- charged portion, so £ & S§Peﬁy I n mai nt enance, inspection and so on is

mproved. To assenbl e thig, S0 mER A RYelet Wit 529% rditideer !

fixed frame 508 is used as ase,
case and said cover, said internal mechanism including

respective units of arc-extinguishing chambers, a switch-
ing mechanism portion, an overcurrent tripper, a lower
fixed core of a current transformer, and a manualiy
operating handle.
2. A circuit breaker according Claim 1, wherein
said internal mechanism includes one overcurrent tripper,
one switching mechanism portion and oné manually
operating handle,'and the number of said arc-
extinguishing chambers is equal to the number of poles,
and wherein said arc-extinguishing chambers have, in
their insides, movable contact bases respectively, and
coupling members are provided so as to connect rotary
shafts of the movable contact bases provided in adjacent
ones of said arc-extinguishing chambers, said coupling
members being engaged with a lever of said switching
mechanism portion.
3. A circuit breaker which is covered with a
molded case and a cover and a circuit of which is turned
ON/O?F by movement of a manually operating handle;
wherein respective constituents are configured
to be in the form of units, and said units are inserted

into said molded case in one direction along the



trip menber 510 nmounted with the return spring 513 and 20 the trip |ever
514 are incorporated in advance. Next, the | ower end of the handle |ever
512 is engaged with the projecting portion 519 of the hook 509 rotatably,
and the upper end portion of the upper |evé&5 515 coupl ed—wi-th—the Tower .

| ever 517 through the pin 516 is engaged with the 25 subs ' _ |
bortion of the HESCEHEN @f ARANinG K tsaish casssmbl y | n Mmﬂ'ﬁ‘mnﬁm m“\
spring 511 is stretched between the handl e 300 attachnent ¢ om of the*
handl e | ever 52 and the RiGHa8M G drnakan apmpmidingt 25 - this assenbly
is incorporated into the left fixed frame 508 used as a base. The right
fixed frame 518 is put tife eQftP$%e hook 509, the trip menber 510 and

the trip lever 514 are rqt |y, supported between the left 5 and right
fixed frames 508 and 5182’Q%§¥?¥_t (fleft and right fixed frames 508 and
518 are caul ked, and the ﬁg@@f‘%@olﬁ&%mlﬂ ecqweg%él n%%]h\é\%irég“%lded

swi t chi ng nmechani sm portion unit I'S I ncor por at
case and said cover, said interval mechanism including

respective units of an arc-extinguishing chamber unit in
which arc-extinguishing chambers corresponding to a
plurality of poles are assembled integrally, a switching.
mechanism portion unit, an overcurrent tripper unit, a
lower fixed core unit of a current transformer, and a
manually operating handle;

said molded case being formed with a groove
portion for receiving said lower fixed core unit, a
plurality of spaces sectioned by walls for respectively
receiving said individual arc-extinguishing chambers of
said arc-extinguishing chamber unit, wall notch portions
for receiving rotary shafts extended from adjacent ones
of said arc-extinguishing chambers of said arc-
extinguishing chamber unit and connected to each other,
and a groove portion for receiving an insulating wall
extended from said overcurrent tripper unit;

said arc-extiﬁguishing chamber unit is formed
so that said arc-extinguishing chambers are integrally
combined with gaps sufficient to insert a lower lever
extended from said switching mechanism portion unif
between adjacent ones of said arc-extinguishing chambers.

5. A manufacturing method of a circuit breaker an



tion toward the left fixed frame 508, so that assenbling 10 in one
direction can be realized. Particularly when the |ef tpumnﬁmmmm I .

put on downside and the respec- tive parts are incor is -
possible to realize assenbling in a fal | i-nedewn systemn irce” red pectlve
bl ocks are made into units in 15 this enbodi nent as nentioned above, it is
possi bl e to redinternakmechinismef fviviah | 18 coveredivith enkeslded e sd

the respective unjts are incorporated into a nolded case in one direction

al ong the di red@nbP FOEeni ng of a cover sequentially in the order of a
| ower fixed core 20 unit qf a CT, an arc- extanU|sh|ng chanber unit, a

swi t chi ng mechani sm por t i'GIERRER | r%fﬂﬁﬁﬂkﬁ?)ﬁﬁ?ﬁﬁzﬂ rﬁfqﬁﬁﬁﬁkﬁi$?§hlng

overcurrent .tri |t and the cover. .In addition, not on e .

di rections of %Fgﬁ% ht %fs"flhteceib‘d}gt Jeghanism e%‘ifetc‘tcfrb'e %;q{e%f’ﬁluﬂz%mii e
her ut, al so. t he

nbl
?Lsgzzsl veI Egl ftgr‘}ie;f‘e se of e CI rcw t $Drea ar‘br%eéh td{ﬂrésbf%%“% 3 e
assenbl ed aut ortnGRld My SpdAAlidd Ha%d?éi%vrpﬂﬁ?'éﬂrﬁséﬁlp&f PO

autonmmti zation in the
internal mechanism are assembled into said molded case in

one direction along the direction of opening of said
cover.
6. A manufacturing method of a circuit breaker;

wherein said circuit breaker are divided into
respective constituent units of a molded case, arc-
extinguishing chambers, a switching mechanism portion, a
manually operating handle, an overcurrent tripper, a
lower fixed core and a cover, and wherein in total
assembling, said respective units automatically assembled
in advance individually are assembled into said molded
case in one direction along the direction of opening of
said cover.
7. A manufacturing method of a circuit breaker
having an internal mechanism which is covered with a
molded case and a cover and which is constiéuted by
respective units of arc-extinguishing chambers, a switch-
ing mechanism portion, an overcurrent tripper, a lower
fixed core of a current transformer, and a manually
operating handle;

wherein said units are assembled into said

molded case in one direction along the direction of



- 26 - whole process fromthe assenbling of each of the uni

assenbling of the circuit breaker as a whole. Next, a nﬁﬂ '

manuf acturing the circuit breaker in this enbodi nent wl _ ”l'ﬂm”lhe
5 passage "the direction along the direcid &7 ef opening of & ! gped
in the follow ng meaning. That is, the passage "the direction al ong t he
direction of omReENdQdiofs sguivercovararia ttihe dindext iafh the whiith dfhesatisler 200
is put on the nolded case 100 in the circuit breaker which 10 has been
assenbl ed. Thatlqwer tfixeshcorp of faig [ument dxanshames » dhig omigs of
-opening of a caover' neans .the vertical direction_ (up/down direction) when

d
assenbling is parfbAR&reXHinaighing i‘%‘r‘?‘lnlbr?&s't Hediddd A S2ithEWitghy d

hori zontal ly, an of, ta say, the passage _neans .a 15 hori.zontal direction
when assenbl i nd‘q‘%s “%ecnt'htaél r?é'bl)ijé’srﬁlt?éﬁmﬁ e Liap 9Rehah iRy, AT .

Therefore, the NAFSARE url i T, ' ﬁ%;gm_q %ne | | on of opening of a
cover" neans the vertlégungfg%é%ﬁ%%qﬁﬁ 1 g. 3§hé§%%%ining t he assenbling

process. In otfgr words, A hedthfelcturinPWRAHId W o JGRAH BEedkid Parts
In "the

having an internal mechanism which is covered with a
molded case and a cover and which is constituted by
respective uﬁits of arc-extinguishing chambers, a
switching mechanism portion, an overcurrent tripper, a
lower fixed core of a current transformer, and a manually
operating handle;

wherein said units are assembled into said
molded case in one direction along the direction of
opening of said cover in the order of the unit of said
lower fixed core of said current transformer, the unit of
said arc-extinguishing chambers, the unit of said over-
current tripper, the unit of said switching mechanism
portion, and said manually operating handle.
9. A manufacturing method of a circuit breaker
having an internal mechanism which is covered with molded
case and a cover and which is constituted by an arc-
extinguishing chamber unit in which arc-extinguishing
chambers corresponding to a plurality of poles are
combined integrally, a switching mechanism portion unit,
an overcurrent tripper unit, a lower fixed core unit of a
current transformer, and a manually operating handle;

said manufacturing method of a circuit breaker



direction along the direction of opening of a cover" neans assenbling of
the unit parts while nmounting the unit parts onto '

in

the vertical direction, and particularly in the cas t I 25
case ;100 is provided with its bottom downSBde, it rra qu ﬁ HEr" ective
I+ err da t '

unit parts are assenbled while the unit parts are fa W »
circuit breakeomprdGdagngheo stigps of: 27 - enbodiment, the internal
mechanismis constituted by the above-nmentioned respective unit parts, so

that assenbling is attailRE@LtinghSaig 1owery fdxess copp) unit infigs ayp| ded
case 100 is positioned and fixed in.5 an.assenbling station. The | ower
fixed core uniF=°YE 8P€§HS? fé‘?ﬁ?ePfeﬁfﬁﬁfgmgﬁgqﬁ%aﬁﬁﬁ case 100 in the
s c e e, IR R UL S S GANET il e, (1
formed in thegagld a¥Q-H3 iQlgulilth Ty E@dntRse vhid (389 B P1ubality of
spaces formed in said molded case respectively;
inserting a lower lever extended from said
switching mechanism portion unit into a gap formed
between adjacent ones of said arc-extinguishing chambers
of said arc-extinguishing chamber unit;
inserting and fitting said manually-operating
handle into a handle engagement face of said switching
mechanism portion unit;
inserting an insulating wall extended from said
overcurrent tripper unit into a groove portion formed in
a sectioned wall face portion of said molded case; and
finally, covering said internal mechanism and

molded case with said cover.



(2) The arc-di stingui shing chanber unit 400 is inserted into the

nmol ded case 100 in the direction along the direction of opening of the
cover. In the case of a circuit breaker of three poles, three

arc-di stingui shing 15 chanber units 400 are coupled with each other through
t he coupling nenbers 439 in advance, and the coupl ed arc- distinguishing
chanber units 400 corresponding to the three poles are inserted into a
plurality of spaces 102 partitioned by the walls 103 fornmed in the nol ded
case 20 100 (see Fig. 5). At this tine, the coupling nmenbers 439 interposed
bet ween the novabl e contact units 460 di sposed in the inside of the
respective arc-distinguishing chanber units are put in the notches 104
formed in the walls 103 of the nol ded O (see Fig. 13). Adjacent 25
ones of the arc-distinguishing chanberﬁggggég4oo are coupled with each
other at a distance enough to insert the |lower |ever 517 extended fromthe
swi t chi ng mechani sm portion unit 500. - 28 -

CIRCUIT BREAKER AND MANUFACTURING METHOD THEREFOR

The present invention has an object to provide
a circuit breaker and an assembliﬁg method thereof, in
which constituent units are inserted into a case segquen-
tially in one and same direction so as to improve the
efficienéy in automatic assembling. In the invention,.an
internal mechanism of a circuit breaker is divided into
blocks or units of an arc-extinguishing chamber unit, a
switching mechanism portion unit, an overcurrent tripper

' unit and a manually operating handle, so that the

respective units are inserted and assembléd into a mo;ded_
case sequentially in one direction £§ manufacture the.:
circuit breaker. According to the invention, it is
possible to provide a circuit breaker and an assembling
method thereof in which the efficiency in automatic

assembling can be improved.

(Figure 2)



.(3) The swi tching nechani smportion unit 500 is inserted into the
nol ded case 100 in the direction along the direction of opening of the
cover so as to be nmounted on the arc-distinguishing chanber units 400. At
this 5 time, the |lower |ever 517 extended fromthe sw tching nmechani sm
portion unit 500 is inserted into the gﬁz.fgf40 f orned between adj acent
ones of the arc-distinguishing chanber ‘ufi 400 (see Fig. 6) to engage
with the coupl- ing nenber 439 (see Fig. 13). In this enbodinment, since 10
a projection is fornmed in the | ower |ever 517 (see Fig. 10) and an
engagenent hole is formed in the coupling nmenber 439 (see Fig. 12), the

| ower | ever 517 is elastically transforned to insert the projection into

t he  engagenent hole so as to make the |ower |ever 517 engage 15 wth the
coupling menmber 439. (4)- The operating handle 300 is inserted into

t he nol ded case 100 in the direction along the direction of opening of the
cover to engage with the top portion of the switching nmechani smportion
unit 500 (see Fig. 7). 20 At this time, the manually operating handl e 300
is attached to the top portion t he handl e | ever 512 of the sw tching
mechani sm portion unit 500 (se ‘rigg:lo). | =

200
:

FIG.1




(5) The overcurrent tripper unit 600 is inserted into the nol ded case
100 i.n the direction along the 25 direction of opening of the cover. At
this time, the overcurrent tripper unit 600 is inserted into the nol ded
case 100 so that the upper fixed core 701 contacts with the upper end
portion of the |lower fixed core unit ;@0 igé - 29 - forma magnetic-
circuit between the upper fixed core { the lower fixed core unit 700.
In addition, at this time, the insulating wall 601 extended fromthe case
622 of the overcurrent tripper unit 600 is inserted to the 5 groove
portions 105 and 106 fornmed in the | oad-side portion of the partitioning
wal I's 103 of the nol ded case (see Fig. 8). (6) ~Finally, the interna
mechani sm i ncorporated in the nolded case is covered with the body cover
200 in the 10 direction along the direction of opening of the cover to
conplete the circuit breaker according to the present invention (see Fig.
9). o
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As has been described, all the unit parts are inserted and incorporated in
the nol ded case 100 as a 15 base only in one direction along the direction
of opening of the cover. It is therefore possible to assenble the circuit
breaker by making all the units fall down if theé nolded case 100 is set
hori zontally. In addition, in this enpgéjfﬁgt, not only the 20 circuit
breaker can be assenbl ed automatical | y= units, but also each unit can
be assenbl ed automatically with parts. An exanple of specific step in
assenbling the circuit breaker according to the present invention in a 25
falling down systemw || be descrﬂger g% gﬁing Fig. 14. In this exanple,

ar c-extingui shing chanber units a nCofporated in a body case ©
(corresponding 'to the above step (2)). s 30- The body case 100 is
conveyed by a conveyor 801 in a condi LiOMm< it _is put on a positioning
pal | et ' vy 2 7




805. In the illustrated body case 100, the lower fixed core unit 700 of the
CT has been already fallen down and 5 incorporated in the step (1). Control
pi eces 806 and 807 for controlling the position where the body case 100 is
to be nmounted are provided in the pallet 805to thereby control the
position of the body case into a prEd§%5;L$ﬂ]n6d posi tion when unit parts
are fallen down. Next, 10 the pallet nted wth the body case 100 is
conveyed to an assenbling station 802 by a desired neans. An assenbling
robot 800 is provided near the assenbling station 802. The

ar c- exti ngui shing chanber units 400 for three poles coupled with each other
are 15 conveyed toward the assenbling station 802 by a conveyor 804

di sposed perpendicularly to the assenbling station 802. The assenbling
robot 800 holds the arc- extinguishing chanber units 400 coupled with each
- other, conveys them above the body case 100, and thereafter 20 makes them
fall domn into the body case 100. The body case 100 in which the

ar c- exti ngui shi ng chanmber units 400 have been incorporated is put on a
conveyor 803 by a suitable neans, and the assenbling work goes to the next
step (3).

FIG. 4




25 Next, the operation of the circuit breaker in this enbadi nent
" will be described. In the ON state (the state of Fig. 2), when an
overcurrent is generated in a load circuit to which this - 31 - circuit
breaker is connected, the voltage induced in the CT coil 620 is increased.
When t he val ue of the induced voltage éﬁp?ggs a threshol d val ue
corresponding to a current val ue whi ch¥¥s eset to break the circuit, an 5
overcurrent- detecting nmeans built in the circuit board set 619 generates an
output. The trip unit 621 is driven by this output to trip the nechanism
portion to rotate the novable contact bases clockw se to thereby break the:
circuit. 10 I n manual operating, the ON-OFF operation by neans
of the handl e 300 projecting over the cover 200 is transmtted to the
novabl e cont act bases 431 di sposed in the arc-distinguishing chanber units
400 through a toggle link of the switching nmechani smportion unit 500 to

FIG.5




15 thereby performthe ON-OFF operation of the novabl e contact bases 431.
Fig. 2 shows the ON state of the circuit breaker. Wien the handle 300 is
rotated clock- wise in this state, the toggle link of the swtching
mechani sm portion unit 500.is operated to bring the 20 novabl e cont act
bases 431 into the OFF state. To make %2@ %I state fromthis state

manual |y, the handle 300 is rotated co tL- | ockwi se on the contrary to the
above OFF operation, so that the toggle link of the sw tching nechanism
portion unit 500 is operated to bring the 25 novabl e contact bases 431 into
the ON state. Fig. 13 shows an arc-extinguishing chanber unit 400 of a
circuit breaker in a second enbodinent of the present invention. In this
enbodi ment, the arc- - 32 - extinguishing chanber unit itself is
assenbl ed vertically or in the up/down direction in the sane manner as 't he
nol ded case 100 and the body cover 200. The other parts are simlar to
those in the first enbodi nent, and there-

: FI1G.6




5 fore their illustration and description are onmtted. The
~arc-extinguishing chanber unit 400 is constituted by an arc-extingui shing
chanber case 436, an arc-extingui shing chanber cover 435, and a novabl e
contact unit 465. A novable contact base 431 has a pair of novabl e contact
10 points 432 in point-symetric posi;}z ith respect to its rotation
center. A coupling shaft 437 rotatabl DES%ﬁting t he novabl e contact base
431 between the arc- extinguishing chanber case 436 and the
ar c-extingui shing chanber cover 435 is fitted to the rotation center of the
15 novabl e contact base 431. This coupling shaft 437 is formed of
insulating material such as resin, ceramc and so on. A fixed contact base
is not illustrated in Fig. 13, and the sane fixed contact base as that in
the first enbodinment is used. An instantaneous tripping 20 novable core 438
whi ch can be tripped instantaneously when a large current flows is
i ncorporated in the arc- extinguishing chanber cover 435 in the sanme manner
as in the first enbodinment. In adﬁFﬁﬁﬁgEhggz shown in Fig. 13, an
i nstantaneous tripping fixed corel&s on the 25 | oad-side fixed
contact base in the sane manner as in the first enbodi nent. Wen
ar c- exti ngui shi ng chanber .units -




corresponding to a plurality of poles are provided, a coupling nenber 439
IS interposed between the coupling - 33 - shafts 437 of the respective
ar c-extingui shing chanber units so as to couple the arc-extinguishing
chanmber units with each other. Consequently, tripping and switching of the
respecti ve phases can be perforned su?i%ﬁn§ially 5 sinmul taneously. - 34
- 1. A circuit breaker conprisi*g: nol ded case; a cover; and an

i nternal nmechani smcovered with said nol ded case and said cover, said

i nternal nmechani smincluding respective units of arc-extinguishing
chanbers, a switch- ing nmechani smportion, an overcurrent tripper, a |ower

FIG.8




fixed core of a current transfornmer, and a manual |y operati ng handl
A circuit breaker according Caiml1, wherein said internal nechanis

e. 2.
m

i ncl udes one overcurrent tripper, one swtching mechani smportion and one.

manual | y operating handl e, and the nunber of said arc- extinguishin
chanbers is equal to the nunber of pokgs, ?ﬂd wherein said

ar c- exti ngui-shi ng chanbers have, -in t /ﬂ Msi des, novabl e cont act
respectively, and coupling nenbers are provided so as to connect ro

g

bases
tary

shafts of the novable contact bases provided in adjacent ones of said

ar c-extingui shing chanbers, said coupling nmenbers being engaged wt

h a

| ever of said sw tching nechani smportion. 3. A circuit breaker
which is covered with a nolded case and a cover and a circuit of wh
turned ONV OFF by novenent of a manually operating handl e; wherein
respective constituents are configured to be in the formof units,
units are inserted into said nolded case in one direction along the

"FIG.9
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- 35 -4, A circuit breaker conprising: a nolded case; a cover; and
an internal nechani smcovered with said nolded case and said cover, said

i nterval nmechani smincluding respective.units of an arc-extinguishing
chanber unit in which arc-extinguishing chanbers corresponding to a
plurality of poles are assenbl ed int$?i2£i , a switching mechani sm portion
unit, an overcurrent tripper unit, all I xed core unit of a current
transforner, and a nmanual ly operating handle; said nolded case being forned
with a groove portion for receiving said | ower fixed core unit, a plurality
of spaces sectioned by walls for respectively receiving said individual

ar c- extingui shing chanbers of sai c-extigngui shing chanber unit, wall _
notch portions for receiving rot a(rbaih@s 1@ ended from adj acent ones of
sai d arc-extingui shing chanbers of said arc- extinguishing chanber unit and
connected to each other, and a groove portion for receiving an insulating
wal |




extended from said overcurrent tripper unit; said arc-extinguishing chanber
unit is forned so that said arc-extinguishing chanbers are integrally
conbined with gaps sufficient to insert a | ower |ever extended from said
swi tchi ng mechani sm portion unit between adjacent ones of said .

ar c-extingui shing chanbers. 5. ﬁyn? facturing nmethod of a circuit
breaker an . - 36 - internal nechanﬂs o] rgalnich I's covered with a nol ded
case and a cover;. wherein respective units of arc-extinguishing chanbers, a
swi t chi ng nechani sm portion, an overcurrent tripper, a lower fixed core of
a current transforner and a nanualt¥ pey at | handl e which constitute said
i nt ernal mechani sm are assenbl ed i dfézgd tgfded-case in one direction
along the direction of opening of said cover. 6. : A manuf acturi ng

met hod of a circuit breaker; wherein said circuit breaker are divided into




respective constituent units of a nol ded case, arc- extinguishing chanbers,
a switching nechanismportion, a manually operating handle, an overcurrent
tripper, a lower fixed core and a cover, and wherein in total assenbling,
said respective units automatically assenbled in advance individually are
assenbl ed into said nolded case in one_dj tion along the direction of
openi ng of said cover. 7. A n&ﬁﬂ/ﬁtggring met hod of a circuit
breaker having an internal nechani smwhich is covered with a nol ded case
and a cover and which is constituted by respective units of -

ar c-extingui shing chanbers, a switch- ing mechanismportion, an overcurrent
tripper, a lower fixed core of a current transforner, and a nanually
operating handl e; wherein said units are assenbled into said nolded case in
one direction along the direction of - 37 - opening of said cover in the
order of the unit of said : -
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| ower fixed core of said current transfornmer, the unit of said

ar c- exti ngui shing chanbers, the unit of said switch- ing nechanjsm portion,
sai d manually operating handle, and the unit of said overcurrent tripper.
8. " A manufacturing nmethod of a circuit breaker having an internal
mechani sm which is covered wth a nnlgfd e and a cover and which is
constituted by respective units of ar é&fi gui shi ng chanbers, a sw tching
mechani sm portion, an overcurrent tripper, a lower fixed core of a current
transforner, and a nmanually operating handle; wherein said units are
assenbl ed into said nol ded case in one direction along the direction of
openi ng .of said cover in the order of the unit of said lower fixed core of
said current transforner, the unit of said arc-extinguishing chanbers, the
unit of .said over- current tripper, the unit of said sw tching nmechani sm
portion, and said manually operating handle. 9. A manuf acturing

met hod of a circuit breaker havina;gn i{nger rjal4 mechani sm whi ch i s covered
wi th nol ded case and a cover and i ch 1S conStituted by an arc-

ext i ngui shing chamber unit in which arc-extinguishing




chanmbers corresponding to a plurality of poles are conbined integrally, a
swi t chi ng nmechani sm portion unit, an overcurrent tripper unit, a | ower
fixed core unit of a current transforner, and a nanual ly operating handl e;
sai d manufacturing nethod of a circuit breaker -38- conprising the steps
of : inserting said |ower fixed core TQLt tgio a groove portion forned in
said nol ded case; inserting said arc {i I shing chanbers of said

ar c-extingui shing chanber unit into a plurality of spaces fornmed in said
mol ded case respectively; inserting a |ower |ever extended from said .
swi t chi ng nechani smportion unit into a gap forned between adjacent ones of
sai d arc-extingui shing chanbers of said arc-extingui shing chanmber unit;
inserting and fitting said nmanually operating handle into a handl e
engagenent face of said s ng mechani sm portion unit;




inserting an insulating wall extended from said overcurrent tripper unit
into a groove portion fornmed in a sectioned wall face portion of said

nol ded case; and finally, covering said internal nmechani smand nol ded case
wi th said cover. : '
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