TITLE OF THE I NVENTI ON -1- Cl RCU T BREAKER BACKGROUND 8:%’ S 3 VENTI ON

Firel d of the Invention The present invention relates teyggirgylt, breakers.
More particularly, the present invention rel a1“e'§“‘f"d’_:a iTeurt Rer—that—
i ncorporates a nechani smfor detaching a novabl e E6ntdEtEHrBnta ™ xedsG
contact when a short-circuit current is deteck&ﬁi Descri t|on of t he y +
Rel ated Art, Fiqur ' [ section of a 4‘8/6U|t* br e&ker i peludiiry g -
conventionafrg'ﬁgertjﬁ)j:n‘?’éhﬁ%@rﬁmmi ng a novabl e o(rit“ac’t) froma. f xed; cont.act.
As illustrated, the circuit breaker includes madmpefating 1-qver 42, .44

movabl e con ' abl e point 44 l.ded on_ Q08 d. thereof— '
and a fixed%é@ﬁl%ﬁg@&ﬁ% fixeg poi nt 4p \guow ded T anH)n 1d’ Eﬁe?‘eof
Al so provided in the circuit breaker is a make-and- breaker nmeChanismwiz7
for bringingt ' e novabl e contact 43 into contact

W th thegfimgww%%m%ﬁl%m act 45 by switching the toggle

| ever 42 fr gueldloe thé inywagidd on to the on position Furt hernore, the breaker
i ncludes a trippi devi ce 48 far n bl e |nt 44.from t he
Ixed poi nt 46" ahie PERGT: LEPRBOR TOAIFS o Citco G IeAREn (P BRIF g

bi metal typene hpfetseﬁt rmehusﬂr relatesdabeat Q{rcuﬁs Hrbﬁ«deﬁ.ﬁﬂd 1i1@6rp-‘drﬁfé$l
breakers with her %gl %‘W@y and shorter akl négct_t r("ire con rﬁl onal
breakers i n& Smg Eh Bnioyak r??fétﬁcﬁ Xed,5oR3g éé’? & the
nor e st ri NggRbri-&laeiiit elefing is ILWER’ OF THE I NVENTION I n view of the

above-identified problens, an object of the present invention is to provide
a circuit breaker with higher reliability than that of conventiona

br eakers. Almysbﬂfmaﬁjcgqheqiemtha Atesent invention is to provide a circuit
breaker that can break the circuit in less tine than conyentional hre kers

The above obj ect s FiRe& itct crosp apetion of B cirsuifrrerken insbiling 2 9paveAYent)
whi ch provi deschantdthCiid remRekR d NEbHHIOOcohtaPY abbR @OMikeat codtact. - axs

illustrated, the circuit breaker includes an operating lever 42, a movable

contact 43 having a movable point 44 provided on one end thereof, and a fixed
contact 45 having a fixed point 46 provided on an end thereof. Also provided
in the circuit breaker is a make-and-break mechanism 7 for bringing the
movable point 44 of the movable contact 43 into contact with the fixed point 46
of the fixed contact 45 by switching the toggle lever 42 from the off position to
the on position. Furthermore, the breaker includes a tripping device 48 for
detaching the movable point 44 from the fixed point 46 when a short-circuit
current is detected typically by a bimetal type short-circuit current detector.
As the demand for circuit breakers with higher reliability and shorter
breaking time, conventional breakers increases, such as the one described

above, can no longer meet the more stringent requirements.

SUMMARY OF THE INVENTION

In view of the above-identified problems, an object of the present
invention is to provide a circuit breaker with higher reliability than that of
conventional breakers.

Another object of the present invention is to provide a circuit breaker
that can break the circuit in less time than conventional breakers.

The above objects and other related objects are realized by the

invention, which provides a circuit breaker including a movable contact; a
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fixed contact; a toggle switch; a make-and-break mechani smresponsive to
operation of the toggle switch for bringing the novable contact into
contact with the fixed contact and detaching the novabl e contact fromthe
fixed contact; and di sconnecting neans for causing the nmake-and- break
mechani smto detach the novabl e contact fromthe fixed contact. The

br ook Mool Rt 2 FOHER SHUFED o TR e rpak, A PEopRare. o

pi vot | ever operatimeofithegogdhe sinitichpiondbrieyingethleymiovablei smitatt hmnedsmﬁhct and
o et omonStlh TBh A chUHS 64 oL BT Spalfil fou SR el
short - ci rCUchnfEu:It;r eaﬁdoaﬁskfdnrmgung theans r ot t cansingpethat i mgkehmd-breyk ng
device. In thi EVIC t the ectr eti rt-cir U|t rrent
detector op&4 ?rﬂe&[ fﬁéﬂﬁ"tﬁgﬁﬁeﬁ%ﬁ c?%fag?gi% ﬁ]%e hi?’f/& PRAS sgﬂlehat

t he make- andiéuoaalecﬂmg Aaedrsinkdtided as tmﬁpmgo&abbe fero naasilngf ttmmtaﬂe-imded
cont act . i n 0 pne, aspec f the present. pnventi each of t.he at
Conet one opeal BkshRafnt (ERBERh e iy ot e R ALl I o,
rr:agnet ic el eévgatfoxpdmﬁdﬁg the txﬁjlaplmgmwtﬂeeawnﬁpmalaadvﬁnefﬁqm arigast dre

el enent proyide n e, pi vot. | ever as to o pQs t he t .magneti.c

ol oment . Pt PERERRC St RintRle nErRDt el o fent s SIS e by
t he i nt er acishort-¢ihaiie baiwae detedecOfod i Idlégedtihgedl @hbﬂrcxmﬁeeﬁn@ht bbeurrigsent

i nventi on, t!iiect,rl ¢ current flo t hr.ou condu to[_ﬁzl aced in.,the circuit
bet ween t he H§ [fcuth, gndeeRFTRtRgHis HEPR gyices I this devigen aL least the

short - Ci rCU|elec€1*Unﬁ@‘Hetiérs%t%@&%e&&éﬁﬁﬂéte&@@pérhf&uﬂﬁ triypingduicedy the
second magneti c, el enment édrawn b%/)FeI ectrona EB”UC effect toward the first

magneti c el EREHNE e Rivat kvenso fhebihe make-anddupaf mechardsm detahes e

aspect of t heouwhesesttachront Lo fixddesntdse second magnetic el enent is drawn
by el ectromagnetic effect toward the first magnetic elenent, the first and

second magnetic ePER¥AKRE AHADEIASPEhaLEOPrEReBt ARVETAR, 55t olathe atoleasht ed
subst ant i al e RAHdrBhgt @i ONMordMNE! cufteht DEIORIS acohfﬁ§ésr§firéfﬁﬂ8?§étfc

el ement has an approxifmately L-shaped cross section orthogonal
hori zont al @lameent provided ot §hey apovahle reombact padcd rﬁfeetlérmagzeem flegenh yet

anot her aspegetvigtq bhechre ﬁ bvdWeRd t&préébeth%Cfﬁ@H?ﬂa%&le‘ﬁQrb‘iéﬂnkﬂE Ghe st €ast
part of the binetal hort-circuit current detec
and second magnetlc elements rotating the p1vot lever by the interaction

therebetween.

According to another aspect of the present invention, electric current
flows through a conductor placed in the circuit between the first and second
magnetic elements such that when a short-circuit current or an excess current
flows through the conductor, the second magnetic element is drawn by
electromagnetic effect toward the first magnetic element to rotate the pivot
lever.

According to still another aspect of the present invention, when the
second magnetic element is drawn by electromagnetic effect toward the first
magnetic element, the first and second magnetic elements and the conductor
are at least partially oriented substantially parallel to one another.
Furthermore, the first magnetic element has an approximately L-shaped cross
section orthogonal to the horizontal direction so as to half surround the
conductor.

According to yet another aspect of the present invention, the conductor

constitutes at least part of the bimetallic short-circuit current detector.
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-3- In accordance with another aspect of the present invention, each of the
at | east one el ectromagnetic short-circuits current detectors conprises a
magneti c coil provided on one end of the novable contact and a pl unger
inserted in the magnetic coil and the interaction between the magnetic coi
and the plunger causes the plunger to cone into contact with and rotate the

pivot lever. In one practice, the circuit breaker further includes ﬁqggne
side of the pivot It 8¢eardangs gidvanthenpshechol dhe PReSeRL tGEHoDs fach Pht

contact whentneYs@nknelebfofREMRLLCsketlciRdiSAdriett el eebtid?B, cdNBrisdy a
rotating the pivot lever. In _another practice, the pivot of the pivot |ever
i s provi ded RABnEHE felk RraKdes @A KRR ERENPS Hhe TRoYahle ycoptact AR HRIHEEH in

one preferr ggsedpdEin tHAEMABKSIALSI Bh& We ITRENAR oI tieb HURE niagdretit ddilnehi Ch

serves as the pivot of thée pivot |ever. BRI EF DESCRI PT| ON THE  DRAW NGS
For a ful | etheRYPEST GINSAY tﬁ? PLIREST L0 Fod a0 Spérstavish ankerqiptestis pivot

I nvention, n&fegr ence should be nade to the follow ng detail ed description
and the acconpanying draw ngs, in_which: Figure 1 is_a_cross section of a

circuit breaker adR8RgiRigCHer tthe Gicadehrcaksy Sxrthenhmiudeoponesids of e

Figure 2A showi ReSER babjesliSMBRiA WhideneigiGREEr RoBRICINtSl cdritdlf QvHenhen
the breaker "is in the on position; Figure 2B is a cross section of a
portion of MMViRE B the magmete el bygRaie interartiang thergby Fasatlipg the| piiee 3

i I lustratesidfag operation of the circuit breaker of Figure 1; Figure 4
illustrates a variation of Figure 1; Figure 5 is a cross,  section of another
circuit breaker eRbGHAtREr PHACtkeR B8t PIVRY OftthenPivRE Aetaieishpramided joa the t he

of f positi ogyaiFd-GHESBaRIONG83s@nti al el ements of the circuit breaker of
Figure 5 when the breaker in the on position; Figure 7 illustrates the

operation of the @&Pr@Ent OBt trkisventioniipgene mweferrqflmeds, the mekeandbgeak
variation Ol &l gmIncRidésE Bk $ifd WHcR seFR3SsSel pi08t Of 112 Si0BVRIES Onal
circuit breaker.
BRIEF DESCRIPTION OF THE DRAWINGS
For a fuller understanding of the nature and objects of the present
invention, reference should be made to the following detailed description and
the accompanying drawings, in which:
Figure 1 is a cross section of a circuit breaker according to the present
invention in the off position;
Figure 2A shows essential elements of the circuit breaker of Figure 1
when the breaker is in the on position;
Figure 2B is a cross section of a portion of the circuit breaker of Figure
1 taken along line M-M;
Figure 3 illustrates the operation of the circuit breaker of Figure 1;
Figure 4 illustrates a variation of Figure 1;
Figure S is a cross section of another circuit breaker embodying the
present invention when the breaker is in the off position;
Figure 6 shows essential elements of the circuit breaker of Figure 5
when the breaker in the on position;
Figuré 7 illustrates the operation of the circuit breaker of Figure 5;
Figure 8 illustrates a variation of Figure 5; and

Figure 9 is a cross section of a conventional circuit breaker.
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-4- DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Pref erred enbodi nent s
according to the present invention will be described hereinafter with
reference to the attached drawings. Figures 1 to 3 illustrate a circuit
breaker of a first enbodi nent in accordance with the present invention, in
which Figure 1 is a cross section of the circuit breaker in the off

Phe on posi PgAT-EPIIPSCRPRIGRITEREE RERFERRED PMpOBHERca Figure 1

shows a doubl e- poPeeféaed - ¢mbotlitaénisi aceurtliny eakide presenosinvertibnowill be

enbodyi ng t e L Ny, en the |rc aker |s N the. of

posi ti on. H ?‘%ébecﬁfﬁ% ‘V’gﬂerm@éerh‘fﬁ@r %%h%t sa“ﬁﬂg%p lﬁPf%sgl ?%%er
(toggl e swi tmkétraatedarcﬁfcﬁnemmmt’ai ﬁ.’fsdenthcﬁhmanmmabbmrdantaomthanﬁeng a
Mol udes'a Proeateayan 85 eR e aiep LB pratocBtnh of e RNt brfakct in

t her eof andﬂae offipesitivdy; Migade rehbrvas itiaeresseniial etemergstod the gircaitDheakdren t he
circuit bre ker is plac n b erating,the |ever 2, the
make- and- b %R b1 gzdr’rg"}mo{ihﬁé ?'1%3%?6’(/%5? @X‘é‘bﬁf%(?Pe% ‘nto contact with
the fixed contact Figure rlshewstdelotiblepole. fo%ef-@mm;ﬂ éihdfiﬁt dre8kelefiniceessa
tripping device fo

eni n the circuit by forcj h|n the
poi ! s okt PrpgRTe the' Besial Exsurot e e ot Bieleh i iR R R oo
3\h is mr)]unt e@ositionhe Ihage dfawmh&bfeeemde GO ZbyleﬁBﬁﬂQSaﬂfopﬁeratmgtle\é&b y
ent eop I’atl ver thrown to the on SItio e- and- prea
mechani sm 7 toge cﬁq’P&‘it ‘Ftrﬁ%’é CTHFE W(W‘r‘?@altaéieﬁﬁ ?én%?rrh‘%c?f’n?‘i GRB 1 act
with the fiyesadtnpeiat @roﬁdeﬂf&l @:aeﬁd&hmofthm&élr@ﬁtbgead&wa@@ &cmmges a

|atch 12 to in alnthe evlcel he on positjo When a ort U|t
current is & santas ngsp pelrnttﬁénrpwée y‘tfé@nangrfg‘FfeQ‘f

current det mwﬁn&dﬁéﬁelxhe&mmsﬂﬁml |Ré3f€ tanﬁi@hP@r% edrheR uﬁechrcawer
the trippi n%qdew ce 8 trips the circuit brea |n response to the

det ection. OReEAKSF if a%%ut %%gnom%%ratyc?wamgéaﬁ eYRT fetiscrmgkerands

binetal lic $k&dipmednBhdth Fedrihgs tﬁé‘Qﬂi‘oxﬁHblé REntat® PRIt6oni@ with the fixed
short-circuit current or excess current flows therethrough, the strips 13

deforns to ﬁP’éE%:tég@lﬂgﬁe HRRICERit. o f rst projection 8b formed on the top
portion of the trRRRI-BYAHRUNERaBS denotes a tripping device for opening the circuit

by forcibly detaching the movable point 4 from the fixed point 6. As shown in

Figure 2A, the tripping device 8 is mounted on the base of the circuit breaker
by means of a pivot 19. When the operating lever 2 is thrown to the on
position, the make-and-break mechanism 7 is activated, thus bringing the
movable contact 3 into contact with the fixed contact 5. At the same time, the
tripping device 8 engages a latch 12 to maintain the device in the on position.
When a short-circuit current is detected by either or both of the two types of
short-circuit current detectors (described in detail below) incorporated in the
breaker, the tripping device 8 trips the circuit breaker in response to the
detection.

One of the two types of short-circuit current detector is a bimetallic
strip 13 provided for each of the two poles. When a short-circuit current or
excess current flows therethrough, the strips 13 deforms to press against and
tilt a first projection 8b formed on the top portion of the tripping device 8.
When either one of the bimetallic strips 13 deforms in the above-described
manner, the latch 12 is disengaged from the tripping device 8 activating the

make-and-break mechanism 7 to detach the movable contact 3 from the fixed
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V\hen either one of the binmetallic strips 13 deforns |n the above descri bed

manner, the latch 12 is disengaged fromthe trippi ng ?dng
the make-and- break nechanism 7 to detach the novable c u !
fixed -5- contact 5 while switching the operating |

position. Referring to Figures 2A and 2B, the circuit breaker further

i ncludes a first nmagnetic el enent 16 and a second magnetic el enent 17 which
t oget her f ofpRtast Ssebide awitsbing the uaratinglewst? totheepdPosition-fi rst magnetic

el ement 16, al ongréferfinglts FIRYRRI 27 GARI A the @Rchit lseeamemhadﬂekqnawea al3,
has its | ower end securéd to the base of the CIrCUIt br eaker . . shown in

Fi gure 2B (&reymagneteelenent 16 and aeerend srgnatiseeltmmmssl FW&eﬁ toggiher 1o

upper porti gfnpind 82BN -ciHbutdtirféhtldetd@Bed ’F’rﬁ@ﬁ&t%ﬁ&éﬂéﬁé &éﬁ@ﬂduag in
parallel, to the binetallic strip 13. The second netic element 17 is

nmount ed on al%w%hp&hmowa@&%feoryaat 3and ‘é”f?oplf#%?@@ dl & hasgthiowerrende end
i's positiongdpRAGY e bAS br ShaRRAuRObAaRBr OTAd BRoWh! & F@ﬁeezs a RF&5ENt

16 across the binetallic strip 13. It should be noted that this

enbodi ment , se¢féoral dew aken cdong) 11mgMeM| ef Bigawe ¥R, dhe mmcrm%m efvie 9
are provi de@le?ﬁ%x% far hfaEeaIerrEha%‘Q)hecﬁ;%ssgé‘éhdx{‘ éi't&%ﬁfzﬁa ;b&iianélpttofﬁ{e the

rear pole. The pivot |ever unted on
make- and- br biRetdlit iR 37 {The sesand goagnesic ellenmtcw Fﬁ)ﬂ%ﬁéﬂéﬁél%ﬁ IESiry or

the operati ggvoltqé’\?éi' Paf BRE eﬁagaare?eo%)amﬁw Birr! fide @Al 1@?&&1&%&1 gdsiteAN

upper porti the pivot Tever 9 abuts against a seco rojection 8a

provi ded ontié-shanns nertinsy of she figati magiesis ¢lement fldy éptﬂsf ‘ié’!eablén@ﬂﬁﬂlc
Switch in “sgﬁ-lo;r?flfs P95 shbafd bdVddied ‘?%ng E’rg(iﬁmt 8mblbo ﬁHﬁ@nt?' %s@%?fdagé

t he second circurt current de I's exp alned ereinafter
t he br eaker magneiticsdements amdthe pivot idweo Gydret providedeehly dont tot frsnapdletatse

T3, “This or Sorbl DGR MhehdotP nE BRRNE YR oot ip 13, Due to!
the first nmagneti &‘helpamdbvd:GQ hia lof osntedoom di livgk tpire 18i ofethel iniake sand-preeds t he
chort - ci rcutteERRhY (R ARF B B SR KR o Bt SRPRL LBl dflilevts 2
the first nﬁg(ﬂed: thwbell)renBy retaa:mg milthalmtt top 1, ram/mApcltthorttmrt dfethergivein
%D B TN SN gl ERYRE R I BB BL 2,
Thi s and pushes it to forcibly place the switch in the off posmon
With reference to Figure 3, the operation of the second short-circuit

current detector is explained hereinafter. When the breaker is closed, current

runs through the fixed contact 5 and the movable contact 3, reaching a twist

conductor 14 via the bimetallic strip 13. This creates a magnetic field around

the bimetallic strip 13. Due to the first magnetic element 16 half surrounding

the bimetallic strip 13, the magnetic flux density is unevenly distributed in the

magnetic field. If a short-circuit current flows, the second magnetic element

17 is drawn toward the first magnetic element 16 as indicated by arrow A due

to the uneven distribution of magnetic flux density, thereby rotating the plate 9,

to which the second magnetic element 17 is attached, about the link pin 11.

This in turn abuts the plate 9 against the projection 8a and thus tilts the

tripping device 8 in the direction indicated by arrow B.

As described above, the second short-circuit current detector operates
the tripping device 8 to detach the movable point 4 from the fixed point 6, thus
opening the circuit in the same manner as is by the bimetallic strip 13.

However, the circuit breaking operation performed by the second short-circuit



above, the second short-circuit current detector E ri pping
device 8 to detach the novable point 4 fromthe fli t hus openi ng
the circuit in the sane manner as is by the binetallic strip 13. However,
the circuit breaking operation perfornmed by the second short-circuit - 6-
current det eurtmti detedtamingsivastageatisi thatetfureqiirésedess itime ttham by thee

binmetallic sgri l.pnc SRCO t e 1etel
orce. Furt hiisl? sHHE°E: sifee BRERECE AEbRLo- HRLMNS SLAFLEARPREkCe.

i ncreased byurshergnorer the trearallrelialyiiey of thehair¢uit brealier is imereasediby asing .
Figure 4 ill rates rigt] : e first i ment in which the pivot
| ever 9 is srgug%ot?‘t ed rgen@esogfo%{r%g% g{rﬁllsgocturli{f&a%&?%gg't op portion of a support
col um 10, rat her Figime 4nllustratesrawvariatink ofi thepfinastenibg¢difientAn whiabhthe

case, the pi . 1 ' \, I Vi t he
o vor 15 of P 160br s i on & Ghare IRf IR EPHALE AocREA K Al
be nount ed eolwonmidh retterghaneh theecomuken dink hing pkvord dljbH)i s msin dbisi gasehe

first enbodijent., fi.gqurati Jthe fi ' '

comon el erretﬁg p tivroéq |?@glgfpé%rlg‘téﬁrgfnﬁn%sbeasneg atr%tl’jéliéy ?e u(g%d;ﬁ? #‘ethzeggg&r)ﬁﬁ‘?/g{i e
as wel | as tthe operditng enf@nuAltetnatively, ghe psvotstl SsdandiR6 thay betnecuntedtort he
first monetlg chempalo i dpok'HhaReedalsNRY g ahighanednal aantl,
Cross section, Tof exarrprT e, a&‘j-s aped cross section that surrounds Re

bi metal | i ¢ smbqalifienti | Thelconfigeragidneof theefirsk eebodicherthstanegta odmirvn
present invention is_ expl inedlvvith ref rence éo Fi gures 51;10u7m inMch
Figure 5 1 s Semroseagies S climerie 6rd BPadeaiors, Hie, S by dihe egave
Figure 6 sheassthesnenbenbf slseiufactarivg stbps.Circuit breaker in the on

"denti oai r ef or endb RRRS BF IR AR A LRRERSHS sREFGEG Baf fafpged B
t Pﬂr)ogghout MwSM\M-FFsped e rizeacdli @b’b@rsebgiehp@ér ieﬁ?ﬂnpll@ba{hlﬂ)%h' bped.crbssthi s
enbodi nent, a hi allic strip,13.is _provided,as.a first ort- circuit
current det SEERPR DR PHoRads the bimgtLE sHp oo Wil Keg beetlefhive o

conbi nation of a P weeed dnBodinfertaghahe Cpfedeht Ihvedtiph Odi egslaifeda wigicond

short-circuit_current _detector for the front gol e. . ..
reference to Figures 5 to 7, in which Figure 5 is a cross section of a circuit

in turn abuts the pivot |ever 9 against the projaﬁ.c iot 8 aﬁd thJchs tilts
the tripping device 8 in the direction indicated eﬂ Bé‘[ﬂle‘ﬁe escri bed

breaker in the off position; Figure 6 shows essential elements of the circuit
breaker in the on position; Figure 7 illustrates how the circuit is opened.
Since similar or identical reference characters designate similar or identical
parts throughout the drawings, the description thereof is hereby omitted.

In this embodiment, a bimetallic strip 13 is provided as a first short-
circuit current detector for the rear pole as seen in the figures while a
combination of a plunger 30 and a magnetic coil 31 is provided as a second
short-circuit current detector for the front pole.

The upright magnetic coil 31 has one end thereof secured to the
support of the movable contact 3 with another, upper end connected to the
twist conductor 14, which is in turn connected to a load terminal. The
plunger 30 is vertically reciprocably inserted in the magnetic coil 31. A
projection 29a is provided on one side of the pivot lever 29 above the top end of
the plunger 30.

According to the above-described structure, current carried through
the movable contact 3 flows through the magnetic coil 31, causing the plunger

30 to generate a magnetic field with uneven distribution of magnetic flux



The upright magnetic coil 31 has one end thereof secured to the support of
the novabl e contact 3 wth another, upper end connected to the tw st
conductor 14, which is in turn connected to a load term nal. The plunger 30
is vertically reciprocably inserted in the magnetic coil 31. A projection
29a i s provided on one side of the pivot |ever 29 above the top end of the
pl unger 30. According to the above-described structure, current carriged
t hrough t hedemsiBbpreouduhthgceoily If guEharkcHsyH FHESRbEHBIGSED otﬁ"le @Y,ng?:rahgi ng
the plunger ;3Qed ApdRREatRe BergBEiH il 1 Grithlits toperiatslitting dpainsithef
magnetic flux ~ -7- density around the cojl. If %stkgrt-ctrc I current is
present, theroieetinfer9adn the direghaprndicateth by agrpvef Ui ignes Coi IHSER Wbh its
top end abupdi.pg ARAMIEE 20 ABoRE GheEhkPIn208 iThdr)sdhribetfiren einbdidoatat by
arrow C of Figure 7." This in turn rotates the plate 29 about tge link. pin
11. Then, athg trippiagrdevige &ipBHshehin ﬂf‘?\élrleFP%ilﬂélc Té‘xﬁ‘g%aéf"i“é ni@SHERS n
the di recti%if.i?g&ﬁated by arrow B to break the circuit. As in this

enbodi ment, different types of short-circuit cufrent detector nmay be

provi ded for the Agdn Baisembegdimeng, é’éﬁ%‘?fﬁdﬂpéﬁOBFh%Ftt%‘i'q““aﬂbrrﬁnbﬁﬁtﬁﬁ@r as a
second SNor ki) b&hdviGtd FiinedRIPALIRE, withGEamBiddrlaibf Acod dndvapiaagan of

t he enbodi ment” of "Figures 5 to 7 in which the pivot |lever 29 is supported
on a separ age apiegond Fhogt-cirpeiticypreayrdatesiosf a support col urm 10, rat her

than on the Commpgédgg‘s P PIYOh vhHalh @SthelethPSditd drtWEFiRERRKS ko Tfin
Figure 4. As shou e clearly understood fromthe foregoi ng description,

the enbodi metich gampiot deter 291 i saipmiostrd aTha SSBRERIE PIBT et Hretognportion
i nvention OEerSB}Sbg%l@mﬂ 16 Yathdl %%an Wid dbrtin@haink Sir /pRdtilty1§)hadincan

break the circurt™in shorter time than conventional breakers. It should be
noted that &h¢ hivoyglt beregkemefafigize §trip is used for each of the two pol es,

W th e bimetal | S A e SREPASIRAREIE GEr the Bredbtiy Reeriitidt cled
Mor eover, asmitddémenterenteffectively achieve thyobjadtngf (thoarregert inventionpdh ng
e "SR B A RO B el 00 R T
it isto shorter time than conventional breakers.

It should be noted that although a bimetallic strip is used for each of
the two poles, the pole with the first and second magnetic elements need not be
provided with a bimetallic strip; a simple metal conductor will also suffice.
Moreover, as other elements, such as the operating lever and the tripping
device, may be modified, altered, and changed without departing from the
scope or spirit of the essential characteristics of the present invention, it is to
be understood that the ébove embodiments are only an illustration and not
restrictive in any sense. The scope or spirit of the present invention is limited

only by the terms of the appended claims.
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be understood that the above enbodi nents are onl y an illustration and not

restrictive in an k\m pe or spirit of the present invention is
limted only by 5“ ‘“\\M‘ appended cl ai ns. WHAT |'S CLAIMED IS 1.
A circuit breaker® riging: a novable contact; a fixed contact; a toggle
swi tch; a nake-and-break nechani smresponsive to operation of the toggle

switch for bringing the_novable contact into contact w t i i xed cont act
and det achinlAtﬁ’é MMER Bntact fromthe fixed contact; iedetied fdng
means for causing the nake-and-break nmechanismto detach iﬂg’l

contact fromthe fixed contact, the, disconnecting neans c

tripping dekice fAFIERIITEEREHCORMERR- br eak nechani smto detach the
nmovabl e contact fggigvhbR dntgét;contact; a pivot |lever for operating the
tripping device by _its pivotal novenent; and at |east one binetallic
short-circuit curd8xed geR&ctor and at | east one el ectromagneti c
short-circuit curg essidefaenor for detecting a short- circuit current

occurring in the circuit and operating the tripping device ei.n _at
| east the electr o?ré@ﬂéﬁ'?&dstﬁﬁﬁ-ﬁ-@ﬁléﬁuﬁnbﬁ??%&?‘ﬁe ‘é(?PBFatbdﬁb\rggt%g tPﬁéle
tripping dewién Bt Brhgdhktbe bhdvabley 8éniaey Bito ontdtwitiehertiked aoutdet and
mechani sm det aches t he novabl e contact fromthe fixed contact. 2. A

circuit bred®ashing theappuabiecontast from; the fixedtandath @08h of the at | east

one el ectromagnet gigcShydtintd fedht 6k chflBingdeieefilalesartd BPédls @fechahismtto
magnetic el erreng tgr ovi ded on the novahl e_cont act antcl}a second magneti ¢

el enent pr od¢tash the mpagablecontachEpmsthefixed, copasteteh disSCPREECHRE, RGNS

el enent thgm;‘h{ﬁ%"gnd second maghetic elenents rotating the pivot |ever by
the interaction t ebetween. 3. ~ Acircuit breaker in accordance wth
claim 2, wherein el ect radrippingedevies fmscauning fhe makmand (RIealh BeERHHT: he

ci roui tbet YegRaLhent ihalaiibdoABERTTIAE ikl BhRAEN! S Such that when a

short-circult "current or an excess current L. . . .
a pivot lever for operating the tripping device by its pivotal

movement; and

at least one bimetallic short-circuit current detector and at
least one electromagnetic short-circuit current detector for detecting a short-
circuit current occurring in the circuit and operating the tripping device,
wherein at least the electromagnetic short-circuit current detector operates
the tripping device by rotating the pivot lever so that the make-and-break

mechanism detaches the movable contact from the fixed contact.

2. A circuit breaker in accordance with claim 1, wherein each of the at
least one electromagnetic short-circuit current detectors comprises a first
magnetic element provided on the movable contact and a second magnetic
element provided on the pivot lever so as to oppose the first magnetic element,
the first and second ‘magnetic elements rotating the pivot lever by the

interaction therebetween.

3. A circuit breaker in accordance with claim 2, wherein electric current
flows through a conductor placed in the circuit between the first and second
magnetic elements such that when a short-circuit current or an excess current
flows through the conductor, the second magnetic element is drawn by

electromagnetic effect toward the first magnetic element to rotate the pivot



fl ows through the conductor, the second magnetic el enent is drawn by
el ectromagnetic effect toward the first magnetic elenent to rotate the

pi vot -9- lever. 4r“"luﬁﬂmu \ aker in accordance with claim 3,
wherei n when the secorick 'ﬂ”ﬂﬂ# ﬁt is drawn by el ectromagnetic effect
toward the first magnetic ‘el éneht,sthe first and second magnetic el enents
and the conductor are at |least partially oriented substantially parallel to
one anot her€¥®d further wherein the first magneti c el ement has an

approxi mately L-shaped cross section orthogonal to the horizontal direction
so as to half surround, the conductor. 5. A circuit breaker in accordance
Wi th claim%: wheh@iUHRICEBRETI ST LaRs Wit lRim s, Whssein han e $9¢end
bimetal i c ghehkticieldmiéht SWHraMmH bﬁ@k@%ﬁ{aﬁ]&ﬁc effebt Edwdard thefiraakeigniefic
accordance with claim 1, wherein each of the at | east one el ectromagnetic

short - ci r cufle@edty thedfirshiand seeprd amngnetis slemenispngd the o duierRiefddedtt one

end of the paMatlyoriaitedcubstthtill pHIafe] o GaY dfstheR ahAFuriheR QHefeinGhl, t he
i nteraction_between the nagneti¢ coil and the plunger causing the plunger

to come intBrefofmagnets (Hemsat r bpat & RPYIPFERately ek-shaped cFoss rgegHen

breaker in gaaeEMIAS tWelHbridodkdl dirddtdn8d a8 WRRISIUISo @A ¢HE c8hd&ctat. t he
pi vot lever a projection with which the plunger conmes into contact when

noving in the magnetic coil by said interaction, thereby rotating the pivot

lever. 8. 5 A Ci AG#HduiPbEAHRE ihaReF@ISANGRIN N 35 YwRERIDHhE | BhlBiclort 0 7,
wherein the pivot of the pivot |ever is provided on the nmake-and-break

nmechani sm eenstitufesat least partof{ibe bimetalis sharceirghit sugraptsistedercl ai ns 1
to 7, wherein the make-and-break nmechani smincludes a |ink pin which serves

as the pivot of the pivot |ever. _
6. A circuit breaker in accordance with claim 1, wherein each of the at

least one electromagnetic short-circuits current detectors comprises a
magnetic coil provided on one end of the movable contact and a plunger
inserted in the magnetic coil, the interaction between the magnetic coil and the
plunger causing the plunger to come into contact with and rotate the pivot

lever.

7. A circuit breaker in accordance with claim 6 further comprising on one
side of the pivot lever a projection with which the plunger comes into contact
when moving in the magnetic coil by said interaction, thereby rotating the

pivot lever.

8. A circuit breaker in accordance with any one of claims 1 to 7, wherein

the pivot of the pivot lever is provided on the make-and-break mechanism.

9. A circuit breaker in accordance with any one of claims 1 to 7, wherein
the make-and-break mechanism includes a link pin which serves as the pivot

of the pivot lever.

This Sheet Has Been Replace

T




