-z{e3e[ XF6: T?J-~. - 1 *co000z EARTH LEAKAGE BREAKER BACKGROUND OF THE
FNVENTION Field of the Invention ~ 1 JUN 2002 The present ientioh i JUb 2802
to an earth | eaka er, and particutarly to an earth | eakage 5 breaker
*havi ng a zerqwmmmnw“@@gnt transforner having a nmagnetic shield structure
sui table for | ion. Description bf~the Related Art In a

conventi onal eart*80®¥akage breaker, as disclosed in JP-A-6-267396, nagnetic
shield is provided 10 all over the outside of a core and a secondary

wi nding of a zero phase current transfornmer so as to nore inprove the

bal ance char actgstistigskadh dea@mventional technique, it is necessary to
I ncrease the total volunme of the nagnetic shield to 15 inprove the bal ance
characteristics. As a result, the size of the zero phase current

transf or ner bggeggégbﬁbggF %ﬁg,lhgghqﬁg&e, the size of the earth | eakage

br eaker becones e when t zero phase current transforner is provided
in the housing ofjbhe 62rthel eakageibneaker. 20 Accordingly, it has been

difficult to obtain an earth | eakage breaker which is small in size and
superior in balance charaet giresbngs inSeMVABY Sk 1besl NEMH @iddh i s
t herefore an object of the present 1 1 JUN 2002 . - 2 invention to solve

t he foregoi nglpakbhenbreakas,t and particularly to an earth leakage
5 breaker having a zero phase current transformer having a
magnetic shield structure suitable for miniaturization.
Description of the Related Art
In a conventional earth leakage breaker, as
disclosed in JP-A-6-267396, magnetic shield is provided
10 all over the outside of a core and a secondary winding of
a zero phase current transformer so as to more improve
the balance characteristics.
In the conventional technique, it is necessary
to increase the total volume of the magnetic shield to
15 improve the balance characteristics. As a result, the
size of the zero phase current transformer becomes large,
and, therefore, the size of the earth leakage breaker
becomes large when the zero phase current transformer is
provided in the housing of the earth leakage breaker.
20 Accordingly, it has been difficult to obtain an earth
leakage breaker which is small in size and superior in

balance characteristics.

SUMMARY OF THE INVENTION

It is therefore an object of the present



_provide an earth | eakage breaker which is small in size and superigri4$ gmﬂ
. bal ance characteristics. In order to achieve the above object, acc fhi &

to an aspect of the present invention, an earth | eakage breaker conprises
power supply side term nals provided for plurality of poles respectively,

'l oad side terminals provided correspondingly to the power supply side

termnals fot : ti 0 R . C i el ectrical
connect ed tog'{lkgﬁf)%%gf%gus\éﬁygsi g‘% tffgr;)r%l%g’éﬁg?tpqn%}t?aje%es ?ooFltags::tscocar riers Y
provided in gpROSHE a8 EQrttEelta'a’kﬁ <€ DHeAklerC #hiilch 1s GHAJUCHLGY Size

el ectrically*connected to the novable contact carriers and the | oad side

termnals, aagAr qupbaiBrCyh’ Al ahee! cARTRRTER sithic@ugh which the conductors
for the plurality of poles are disposed, an earth | eakage detecti on neans

for detecting earth | eakageder the akasieveofhen apidvieliobedd)e azicrdihase
current transformer, and a breaker mechani smfor opening the novable

contact 26 caor aar aspecthefbaies priesantoinpentdiont,hanc&atrth dasdgrye
detection neans, wherein: each of the conductors is formed into a flat bar
and t he condbreekefrorompriieast powerofsuppd yplsidsl iteyminadsl geravdsiesl bent
portion near a portion being disposed through the zero phase current 25

t r ansf or ner ; fafdat pduradé tyhede Pedese FESPESAIVELYer IPad Fifeynetic shiel d

portion provided in_a portion thereof oppgosite to the bent portiaon. Being
formed in thESFBLRRGE RTPVAAEHafOTEgSRONAingly foodde Povere S¥RYYor can be

bent int U sh t_i t L .that the length of th duct
'n the thi ckBAO8 GEFBLTRAR SPoi i85 GFEPSELAE BEMERan TReEn R AT ough 1 h

60, Phagh CUALETL.LT a98LOLIRG 1990 BanEetuGed Lhed sl iliborh mmgnet ¢

shield portionTprovid tron opposite ent ion of the

zer0 phase CYpERfhalbanaboaRlt EAAACEY it Brldialed ah dapydient of

t he conductor even | e conductor cones close to the core of "'the zero

phase currentjbhapsf @hBBkixt@ eenthdkt CAMHiIEed baopawRtedr acteristics can
be obtained. Further, the bent portion-and the partial magnetic shied

portion can pleverichleyzebanpbied €¢ur khel movabdieo ot alctoBaiaiikgLxt renel y
large in its size, so that it is possible to prevent the earth | eakage
breaker fronmabhdi hhel3okdr gédenteminade o izesohehaiseg.cudremtdi ng to the
present invention, it is Rossible to mnimze the size a zero phase current
15 <transformer through which the conductors for the
plurality of poles are disposed, an earth leakage
detection means for detecting earth leakage on the basis
of an output of the zero phase current transformer, and a
breaker mechanism for opening the movable contact
20 carriers on the basis of an output of the earth leakage
detection means, wherein: each of the conductors is
formed into a flat bar, and the conductor for at least
one of the plurality of poles has a bent portion near a
portion being disposed through the zero phase current
25 transformer; and the zero phase current transformer has a
magnetic shield portion provided in a portion thereof

opposite to the bent portion.

Being formed in the form of a flat bar, each



transforner, and it is possible to provide an earth | eakage breakefaaggﬂlzmm
.in size and superior in balance 20 characteristics. BRI EF DESCRI PT

THE DRAWNGS Fig. 1 is a plan view of an earth | eakage breaker in a first
enbodi ment of the present invention; Fig.,2 is a sectional view of the

earth | eakage 25 breaker in the first enbadrnent of the present invention;

Fig. 3 i | ' ' f k

br oaker 1 n {KOHIIEREE 88 et Byp835 0. el bt Oy 8 nedE BB foh o a00
breaker in tHE K1 2002 - TEPIRE oF TR preseht
he oarih | cdiagads cer e PR ks Bl R Dlnf o PRPeRUEEe T et on

5 Figs. 5A t e forfli GOreNe doFe P! BEdi pert 1on edt€sh8i g theohghance
characteristics of the earth | eakage breaker in the first enbodi nent of the

present inverilieornzerd pHasd durern? tsams thageancan | bt redusgd ar r angenent
of a zero phase current transforner not 10 provided with a magnetic shield
portion arid coldiicianr s penatagrnenic tsteiebt cpaihtiben cproeided ramsthener, Fig.
5B is a diagramillustrating arrangenent of a zero phase current
transformer RANYON \ORPRA R E the Perlyrreriani @Pdtlp@r 7€ phase
conductors penetrating the zero phase 15 current transformer, Fig. 5Cis a
di agr am showiGRFESert TR EOTHRE F3% RERYANbathe cintHeenee Pfstics in a
case where a qggnetic shielqﬁgggtion i s not ovided and in a case where a

magnetic shi STYFIIHY i Un Yie (FRRARGIRGI FERh igr"p'ﬁ?_)v"r‘ ICERH EPESS5D s a
01 SO 06 0 S PITE Alng TS Bl Byt LB BORRE: 00
earth le%&ﬁg%éwéﬁg%ﬂré&hired balance characteristics can be obtained.
Further, the bent portion-and the partial magnetic shied
portion can prevent the zero phase current transformer
from being extremely large in its size, so that it is
possible to prevent the earth leakage breaker from being
15 large in the size of its housing.
According to the present invention, it is
possible to minimize the size a zero phase current
transformer, and it is possible to provide an earth

leakage breaker small in size and superior in balance

20 characteristics.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view of an earth legkage
breaker in a first embodiment of the present invention;
Fig. 2 is a sectional view of the earth leakage
25 Dbreaker in the first embodiment of the present invention;
Fig. 3 is an enlarged plan view of a load side

portion of the earth leakage breaker in the first embodi-



the first enbodi nent of the present invention, in which Fig. 6Ais a
_perspective view illustrating the appearance 25 of the zero phase ?urrJQm 2002
transforner of this enbodinent, and Fig. 6B is a perspective view
illustrating a specific configuration of Eh_e zero phase current transforner
of this enbodi nent; 1 1 JUN 2002 - 5 Figs. 7TAto 7C are perspective

views each il]lustrgti | f | Qf the zero phase current
t ransf or ner h?“t é&f it?%t %e:{%%élleng’%}we%ﬁ%ne' present invention, in which Fig.

7A is a perspective vi ) igl 13 tar,ptéﬂgntéga AAF AL W et NSr 28(L Phase

current transformer of this nodification,” Fig. 7B 1s a perspective view

|| Tustrating 13a.3PeGidd poriior]Gatinn &irtha ey d iteaidy rantt i anst or mer
of this nodification, and Fig. 7Cis a perspective viewillustrating

anot her 10 sge@isft em@din@htaldforthyf grhtsery Ampkaseiany rent transforner in
this nodification; Fig. 8 is an enlarged sectional view of a |oad side
portion ofs an earth | eddaye HredicerSh e sHagmameiod rexplafnine thesent
invention; and 15 Figs. 9A and 9B are views illustrating the positional
rel ati onshi p effesdsa CLCThsf hal@anss itharaadayd Priask @f RAMEE s
penetrating the ZCT, and _magnetic shield in the first embodi nent of the
present inveRd€adags brgaker Ainy thes fixrst gmhedinent 9L theuRFREFMe 20
positional relationship between the Z and th conductars being di sposed
through the 2&Venii@nm §n s@ich Fiqy ght’isor? i H%%t’iﬁdﬁt}f‘e" 9tional
rel ati onshi p_between tm?édﬁ% conduc%@s%ﬁosed g hr ough the
ZCT. 25 DESCRIPTERMGR FEBEH i HEWis Mt the present
I nventioq g gré@ided with a magnetic shield portion and conductors
penetrating the zero phase current transformer, Fig. 5B
is a diagram illustrating arrangement of a zero phase
current transformer partially provided with a magnetic
shield portion and conductors penetrating the zero phase
15 current transformer, Fig. 5C is a diagram showing
experimental results about balance characteristics in a
case where a magnetic shield portion is not provided and
in a case where a magnetic shield portion of this
embodiment is provided, and Fig. 5D is a diagram showing
20 the experimental results of Fig. 5C with a graph;
Figs. 6A and 6B are perspective views of a zero
phase current transformer of the earth leakage breaker in
the first embodiment of the present invention, in which
Fig. 6A is a perspective view illustrating the appearance
25 of the zero phase current transformer of this embodiment,
and Fig. 6B is a perspective view illustrating a specific

configuration of the zero phase current transformer of

this embodiment;



described below with reference to Fig. 1 to Figs. 9A and 1 1 JUN ;iOﬁZJU-N %ﬂ?
.9B. A first enbodi nent of the present invention wll be described w't
reference to Fig. 1 to Figs. 7Ato 7C, and Figs. 9A and 9B. 5 Fig. 1 is a
plan view of an earth | eakage breaker in this enbodinent. Fig. 2 is a
sectional viewof Fig. 1. Fig. 3 is an enParged plan view of a |oad side

portion of Fig. 1. Fig.o4. 1S I i I i ortion of
Fig. 2. Figs. 5Ato 5D Eddw ¢ He t(icg zé%g% ré%&aﬁé?%g?tgf%vétggc al ance
characteri stigs,and .48 @i\%i] r Cld ' ro phase
current transjf%lrurrer. ﬁg.agﬁaan cg%gérrg m%%n%éillﬁ%%%\%t%b@?ﬁg

positional rel@ddidshidr APNhé £lst COMLEIRESt Do Nehéli sPes&Rct hr ough the
ZCT, and magnetic 15 shield in this enbodinent. In the earth | eakage

breaker in thirsreiglioshi, nEtwhitck 6 g PITEE €1 € Ud ' Sk s pé GOETOr Vbdw 2
(hereinafter abbreviated to "ZCT"), a printed board case 4 storing a
printed bdar di Blwstrdtioly arhe capped sakae co fletlre t zaro nplanse 26utbefhivr
detecting earth | eakage on the basis of the output of the ZCT 2 is nounted,
a nmechani sm puransfomners f brlvkk anodieticatson, oF hpvabPeigont BErsSPacri er 42
and a fixed contact carrier 32, and an arc_chute 70 are stored_ in a housing
50 constit ut el Hewieklusbrpt ing A sSpechiiqreentigyratien spbskhiecl ose to

a load side termnal 40, and the printed board 3 and the_printed board case
4 are provi d&FEHRAATHLURTERE EFEPe“%%%W%’F S%ng?Jﬁ dﬁo%l%\ﬁﬁaﬁl%nd?%dG f or
operating t hiisigrr.ec.;@nji.ssrg plg)erxt'&i»gencéi\ggn\lrjﬂla& yillﬁs'clrggyngzogr%other
10 specific configuration of the zero phase current
transformer in this modification;

Fig. 8 is an enlarged sectional view of a load
side pértion of an earth leakage breaker in a second
embodiment of the present invention; and

15 Figs. 9A and 9B are views illustrating the
positional relationship among a ZCT of the earth leakage
breaker, conductors penetrating the 2CT, and magnetic
shield in the first embodiment of the present invention,
in which Fig. 9A is a plan view illustrating the

20 positional relationship between the ZCT and the
conductors being disposed through the ZCT, and Fig. 9B is
an elevation illustrating the positional relationship

between the ZCT and the conductors being disposed through

the 2ZCT.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the present invention will be

described below with reference to Fig. 1 to Figs. 9A and



_ 7 _are stored in nearly the center portion of the housing 50 asn.gjogm{i 7002
Figs. 1 and 2. The novable contact carrier 42 is connected to the h sm
portion 5, and the fixed contact carrier 32 is disposed, in the bottom of

the case 5 8, at a position opposite to this novable contact carrier 42.

The arc chute 70 is disposed close to a"pOwer supply side terminal 30 in a
space porticbiAMJnly in an earth | eakage breaker of 400 A frane or nore,
there are provided an auxiliary power supply side termnal 9 and an 10

ili | oad side t ' 0 j .Lpto th
R Ry T R

and the nor oad side term nal 40.
A first condygipl pd alésdriBedtrotl FOPSHEACE PbaFEglliand RigELTEA to
conductor plate 12 each of which has a bent portion 15 forned as shown in
Figs. 3 and 4@/ eagd awiged $0 asd tgsbe di sposed through the ZCT 2, and the
printed board case 4, the printed board 3 and a board cover 17 are disposed
above those conductor Fidesl is 4 hpkarenbbew nefitanceartht lpakagenount ed on
the printed board are attached 20 on the side opposite to the ZCT 2 in the
board case 4 Kxgakémr i dehisicemppdiment om BDa. 02 ifiea caechionakayéew
breaker). Wien indicators such as LED indicators, liquid crystal

i ndi cators, @%.FiFe brodHed 3oksianienlargedipiaereievnotprelagdrm etc.,
the board cover 17 is made 25 froma transparent material, ,and the

i ndi cators artt9HRAFERP 1QF 1BER: the vO:Fd Loberan 72R42¥6edoBp8Yi PE€ side to
the ZCT 2 in th d .th i fagi 5 th th
| oakage breakdrs Loa8 ‘sEdRrpS0LN Sof S tofiuck b5 1 oo heto: ABoSAOHI EhEnar

i | ectrjcal f i d bl
contact i i APSIETEL SOATHE &e LRK Ba PRI LS BLIbE TRHEV P
conduct or pl af£yd, En tdiRs SE5 0 CIDEMEEOE 1 Pb 2 Fedhd 3R0a t PErbhbhdsgonduct or

plate 12 as shown in Fig. 4 in this enbodi nent. U shaped bent portions |la

and 12a at posir@8ist berdvs fbsmesed kGOt &ed Z68 2rar@ibgramé on the
first conductor plate 1 and the third conductor plate 12 respectively.

Since 10 the jporiserst hentthatposi tishaperal £t benshspbanangi al bgTat a right
angl e respectively in this enbodinent, the | ength of each portion of the
first conductasnglaterd beingd hdis$posed coindoeglor thve aZ@T L 2abhei mggdesposed
through the ZCT 2 is only a sumof the axial length of a core 2a of 15 the
ZCT 2 (thest kil dein etlyi$h efboedimente 2a) and the length of a gap (about
several mm) required for assenbly between the conductors 1 and 12 and the
surface of the core 2a.Imcele deabthy leakagerbreakoretr thiscembodiors 1, 11
and 12 extend through the ZCT 2 can be reducegﬂin 20 n addition, the

ZCT 2 has o MENEN 1 ST RPRRR P She (FoRes hetne” bRSERLAREFEE and
zC t ; R O h g BRSERRIREESE and
(rd conduct gty pLat £50d @90 A2p ) thepLigblal BEL 41 £egbi gnobB Ehg. o4 (i

the direction perpendrcul ar t I on o ensiron o st
conductor pl ateidved NGoSFEOPdon which an earth leakage detection means

20 60 for detecting earth leakage on the basis of the output
of the ZCT 2 is mounted, a mechanism portion 5 as a
breaker mechanism, a movable contact carrier 42 and a
fixed contact carrier 32, and an arc chute 70 are stored
in a housing 50 constituted by a cover 7 and a case 8.

25 The 2CT 2 is disposed close to a load side terminal 40,
and the printed board 3 and the printed board case 4 are
provided above the ZCT 2. The mechanism portion 5 and a

handle 6 for operating this mechanism portion 5 manually



25 conductor plate 11 and the third conductor plate 12 through the ZCT 2).

An this enbodiment, the load side terninals 40 are fornmed respecti vy JUN 2002
integrally with the renmai nder portions of the first conductor plate 1, the

1 1 JUN 2002 _ g _ second conductor plate,11 and the third conductor plate

12 after extending through the ZCT 2. Next, the experinental results of the
bal ance char galerdidid M IHedlel FHa3d | Rtk & IhoF€{ SF EHE LR ﬁoféﬂﬁ%i gé\ to

5D. Fig. 5A shows the case where no nagnetic shield portion is pro ed in

the ZCT 2. Fidp vl aup ﬁi?es capqanez e thite TRONBHIE Soedst PaEEPEr2b of
this enbodiment is provided in the ZCT 2. Fig. 5C shows the experinental

resul ts about4 Dbal eyt t1o | tie aredchariilsh peet Somps £sand €6 hf Dked he
cases of Figs. 5A and 5B with respect to a 600 A frane earth | eakage
breaker. Thesmrebgry iceantizdr risuld dispesedb) aimetthe rbatvemnef tletbasea

bal anced current was made to flow into the conductors for a nonent (about
one to twd cyil &) & EJbL tiisrs I9RPeS e remttiviss eovabldeconpact whareiehe ZCT
2 can operate normally (no output is generated fromthe ZCT 2). Fig._ 5D
shows the exfedi miaiarehute of0 Ay dixpaged alfapte 2 tPeYennePBivod

fromFig. 5D th tgtﬁngfr}ua:ieﬂt j\églsage stheg &Fgg%b) }lﬂé\l{ e+!gD o%?% e limt
of normal 20 t net r 2b is
ided is | tly th t I th h in Fig.
B0y of the | RS iAo sy 40D R, SRSt e B et ¢ sii ol d
portion is prpq_;evqt«%ﬁandes Mﬂﬁ{%ﬂ%aﬁt’%yﬁ‘%@élﬁa%oéﬁﬁﬁﬁi ¢ 5 QpeL Rt i on

is set to be*ten 0 over 1 Nes e current val tie of a

normal f rlﬁgm% 1 Wl tderhfitn HOD) A dF Ak ing 4 higrgabodi nent

the targe ue of 6,000 A or nore can be attai rom ~ = JUN 2002 -

to Fig. 5D &frdditi £16y qrﬁwimtn&ﬁhb?&wii%ﬁxy%méiEéhnDﬁQQUCtS-

The magnetic shield portion 2b is provided thus in each portion opposite to
t he bent port3mrnd amncthdealbfldde sidelucdétminal 4te ZLTE2rst 5 this
enbodi ment, so that it is possible to prevent the influence froma current
of any conductordusntmr iglate oralustarrsd Icenmdudtoarplattepbieand| ase to the
core 2a of the ZCT 2, and it is possible to obtain required bal ance

char act eri st itdslrdl Condipetea iplatmilyeach oof ofhigk has A pherte portion
transfornmer in this enbodinent will be described with reference to Figs. 6A

and 6B. Fiy. foamadhas tfhowppanrid®: of At £ETe RFIVIRY SPtasthe be
mgneti ¢ ohi aeRed dheion i 14 F i BRIl Sondd Sannok 13
steer orthe HPESTE Rl S G o BT CovRE F Lol Tt iedet o e
bondi ng o LB TLe AT neuah TR 1R RSy o e e ey e hy

l'am nating, QS-QAili®©Karts Rholiftdd Yo tHBgDLin€ed hb&A £d PA AE €8t PACRET CON
steel plates or the I'i ke shaped into an arc in accordance with the outline

of the ZQD 2,on hehd igixde Sdppdshi tenbertis 26y 25ibetloé Bosrdot&sé hd ckopl at e.
The magnetic shield nmenber 13 nay be provided so as to be renpovable from
the zCT 2. the side facing a bottom 50a of the earth leakage

breaker). When indicators such as LED indicators, liquid

crystal indicators, etc. are provided for indication of

operation, pre-alarm, etc., the board cover 17 is made

25 from a transparent material, and the indicators are
installed to face the board cover 17 on the opposite side

to the ZCT 2 in the board case (on the side facing a

surface 50b of the earth leakage breaker).



Figs. 9A and 9B are diagrans showi ng the positional relationship anong the
ZCT 2, the conductors 1 1 JUN 2002 - 11 being disposed through th4 JON 2002
2, and the magnetic shield portion 2b applied thereto. Fig. 9Ais a plan
view of the ZCT 2 and the respective condyctor plates. Fig. 9Bis a

sectional elevation of Fig. 9A taken fromthe load 5 side termi nal 40. The

relation of the size o h i.c shield. ti o { in Fig. 9B
i s expressed by C<-A afr?é‘tepgf@%%%tgge o d_cejlglloéoesa ,l%%, r}%Igrr%dD in tﬁe
draw ng. Theo§Lges dhi§vSicthnEdced EhrldhigH 2° fﬁ]’exti'iﬁéQ:dﬂ&Fcﬂcm).r@’ ag, the

bal ance characteristics™are. |In addition,” the closer the size Dis to the
size B, the mReemoabA¢eeontadRalcaRes T ABEHRA ieddIC AL, IThaddition, in
the magnetic shield portion 2b shown in the hatched portion, the larger the
thi ckness i nconducit@lt ik5 dodfstt idiuted byn the tfiest Bwnindtor tglat®rk,

I nproved the bal ance characteristics are. Figs. 7A to 7C are perspective
views ill 8st the isegomidicondatctors pdfatehd Inmgaettihe dthisidd quorduato®b in this
enbodi ment. The ZCT 2 in each of the nodifications 20 has a nagnetic shield
portion 2c fplase L3t @sasbovmapd F9ghdwin rthdisy empedigenti £ | dkshapade
magnetic shield portion 2c is forned of a | am nation of shield plates and
bent into a Be8kapOrti®nshddnand Aidg arpROTGionss Heime #iFPesehi ck pl ate

and bent intgo a U shape as shown in 25 Fig. 7C. Tg obtain fhe nagnetic
Shield porti SHESUGH theg ECTR.2 Are Eoiiech i e dddet PRSI BUAYS al ity
of silicon steel plates.f.ormed into an _arc i ccordance - with the
outline of the228TE ea%&llrgmcr%‘tdg&%gﬁ geaica%eogherr,eos ﬁ% alvp?a]iyr' o?szjtrh S d
shield e 1 f .a.J.ani patl of éﬂ%ﬁll d]4.Gpn steel
pl at es gﬁgbcrg%i g)g%%g'\n%tr%ag%&% at té:’rrgl Eft()éh% sahl%p?. e'gl{sﬁlescédyrlr? ]’s 1 eld
menber 14 angqt Be o Rinkd a5i31@) GoBpERN ey, TBY thE J UnRHBhRheY tihd he
circular ZCT 2 by taping, "bonding or

length of each portion of the first conductor plate 1 and

the third conductor plate 12 being disposed through the
ZCT 2 is only a sum of the axial length of a core 2a of
15 the ZCT 2 (the thickwise length of the core 2a) and the
length of a gap (about several mm) required for assembly
between the conductors 1 and 12 and the surface of the
core 2a. Accordingly, the portion where the conductors
1, 11 and 12 extend through the ZCT 2 can be reduced in
20 size. 1In addition, the ZCT 2 has a magnetic shield
portion 2b wider than any of the first and third
conductor plates 1 and 12 in the right-left direction in
Fig. 4 (in the direction perpendicular to the direction
of extension of the first conductor plate 1, the second
25 conductor plate 11 and the third conductor plate 12
through the ZCT 2). 1In this embodiment, the load side
terminals 40 are formed respectively integrally with the

remainder portions of the first conductor plate 1, the



the like, may be detachably assenbled with the latter. The magnetic shield
.portion 2c of Fig. 7Cis formed of a fourth shield menber 16 which 14 gtNe2002
froma 10 thick plate bent into a U shape. The ZCT 2 and the fourth shield
menber may be integrated with each other Ry taping, bonding or the like, or
may be detachably assenbl ed. The rel ation”of size between the magnetic

be app | ed 10T MO TEa et th S | ER o T e i aheaes "
characteri stigp e ML iR ShASudieehdi sepess of the portions added to

the core 2a of the magnetic shield portion 2c 1n the thickw se direction of

the core 2, that is, theit) ckiesexpeérifent®l PAEshDES 6f the BRPAstée sides
of the U-shape is nmade |arger, so that it is possible to obtain a ZCT

superior in s atigticderwsll dse tdegdwibedomith nréfgtenéé and 6B. A
second enbodi nent of the present invention 25 will be described with
reference 3 o FHgp. &A Riq.58. | SFig scwh i shhaws vileey cdsa wivede sndempgnétba of
an earth | eakage breaker in this second enbodinment. A ZCT 2 is provided so
as to be one-shiRlf portiguN@rovided inkhel IPB 3f tHhitgpoPBsshewshe

opposite sides in this enbodinment. The ZCT 2 is disgpsed on the side of the
pol e where a 8 Ga%&HREDthE MAGNETLC FRISIL PORLIPR 2R BEdFRERL . In

2 i sing edo@ AT i BEORHed 1 e Eehte: (Eiqo PHESBRIS 2E0R ch o
Fisi ng.edge eSSt ot SRS R A tEs e etk s i en s
o o L Ufsed S 081 AL S ERL ogs OF 41y 2 Spgcsi e
with respect to a 600 A frame earth leakage breaker.
These experimental results were obtained in a manner so
that a balanced current was made to flow into the
conductors for a moment (about one to two cycles) to
15 measure a current value in the limit where the ZCT 2 can
operate normally (no output is generated from the ZCT 2).
Fig. 5D shows the experimental results of Fig. 5C with a
graph. It is understood from Fig. 5D that the current
value (the graph (b) in Fig. 5D) of the limit of normal
20 operation in the case where the magnetic shield portion
2b is provided is larger greatly than the current value
(the graph (a) in Fig. 5D) of the limit of normal
operation in the case where no magnetic shield portion is
provided. The current value of the limit of normal
25 operation is set to be ten times to over ten times larger
than the current value of a normal frame, and set to

6,000 A in the 600 A frame. In this embodiment, the

target value of 6,000 A or more can be attained from



In order to prevent this influence, a magnetic shield nenber 2b is provided
only on a portion of the ZCT 15 2 opposite to the bent portion 12a 01 1 BN 2002
third conductor plate 12 in this enbodinent. A printed board case 4, a

printed board 3 and a board cover 17 are ]gjssposed above the zZCT 2 and
respective conductors in the sane manner In the first enbodi ment. The
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br eaker c®@Tpritsisnenowkimentpplso sthket tier isgbesgimle deal preventpl thal ity of
pol es respectively, load side termnals provided correspondingly to said
power supply igifdererarerifirdms & usesnt res Eny i cengattesy évemdifovheact
carriers electrically connected to said power supply side termnals,

nmovabl e cont £ANAGEARE sl AT i e e bigiRRsed Flege ke dthe xeere odt aef
carriers, conductors electrical]y connected to said novabl e ¢contact

carriers and '8 #9Td0 Ak klerif RAgsible & Qptrin FRITHTe] (RASIRFPer

t hrough whi ch _said conductors for said plurality of poles are disposed, an
earth | eakagE s hSTorF s for detecting earth | eakage on the basis of

an out putloof said zero ppr%eﬁ%%:ré eégnfw%ﬁfﬁreo%a&ge a%%)f%ﬂg}gé?gechani sm

for opening said novabl'e carri asi’ s ut put of said

earth | eakage datl i e St £l 1RGE! \GONEUGE CSs by o
and the ¢ I

into a flat bar, onductor for at |east one of said plurality of

pol es has a kgith RAfdBhde Ao FRS ! ieX &ed neB di sPRgedeh hslpgd ered zero
phase current transformer; and said zero phase current transformer has a

magnet i ¢ shi elpbgaxtdrics ¢f whalextT e ppwrided witth etiie anepsét Ectshbald bent
portion. 2. An earth | eakage breaker conprising power supply side term nals
provi ded for poryiioml3by dlo paidtesin es paped ikl g, conbigeratei orrof nbhe
provi ded correspondingly to said power supply side termnals for said
15 magnetic shield portion 2b, as shown in Fig. 6B, a first
shield member 13 where a plurality of sheets of magnetic
shield members such as silicon steel or the like are
laminated one on one is integrated with part of the outer
circumference of the circular core 2a of the ZCT 2 by
20 taping, bonding or the like. Although the first shield
member 13 is obtained by laminating, one on one, a
plurality of magnetic shield plates of silicon steel
plates or the like shaped into an arc in accordance with
the outline of the ZCT 2, the first shield member 13 may
25 be of a single thick plate. The magnetic shield member
13 may be provided so as to be removable from the ZCT 2.

Figs. 9A and 9B are diagrams showing the

positional relationship among the ZCT 2, the conductors
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5 shield member 14 and the third shield members 15 may be
integrated with the circular ZCT 2 by taping, bonding or
the like, may be detachably assembled with the latter.
The magnetic shield portion 2c of Fig. 7C is
formed of a fourth shield member 16 which is made from a
10 thick plate bent into a U-shape. The ZCT 2 and the
fourth shield member may be integrated with each other by
taping, bonding or the like, or may be detachably
assembled. The relation of size between the magnetic
shield portion 2b and the conductors 1 and 12 described
15 in Fig. 9B can be applied to this modification. 1In this
modification, the balance characteristics are more
improved as the thickness of the portions added to the
core 2a of the magnetic shield portion 2c in the thick-
wise direction of the core 2, that is, the thickness of
20 the portions of the opposite sides of the U-shape is made
larger, so that it is possible to obtain a ZCT superior
in balance characteristics to that shown in Figs. 6A and
6B.
A second embodiment of the present invention
25 will be described with reference to Fig. 8.
Fig. 8 is a sectional view of a load side

portion of an earth leakage breaker in this second

embodiment. A ZCT 2 is provided so as to be one-sided
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extremely small. A third conductor plate 12 has a bent
portion 12a having a rising edge which is long, and a
portion opposite to the ZCT 2 which is long. Therefore,
the balance characteristics of the ZCT 2 receive
influence mainly from a current flowing in the bent
portion 1l2a.

In order to prevent this influence, a magnetic
shield member 2b is provided only on a portion of the 2CT
2 opposite to the bent portion 12a of the third conductor
plate 12 in this embodiment. A printed board case 4, a
printed board 3 and a board cover 17 are disposed above
the ZCT 2 and respective conductors in the same manner as
in the first embodiment. The other configuration is
similar to that of the first embodiment.

Also in this embodiment, the conditions Cs<A and
D<B are established in the size relationship of the
shield member in Fig. 9B. The closer the size_C is to
the size A, or the closer the size D is to the size B,
the more improved the balance characteristics are. In
addition, in an added shield member shown in the hatched

portion, the larger the thickness in the right-left
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supply side terminals provided for a plurality of poles
respectively, load side terminals provided correspond-
ingly to said power supply side terminals for said
respective poles, fixed contact carriers electrically
connected to said power supply side terminals, movable
contact carriers provided in opposition to said fixed
contact carriers, conductors electrically connected to
said movable contact carriers and said load side
terminals, a zero phase current transformer through which
said conductors for said plurality of poles are disposed,
an earth leakage detection means for detecting earth
leakage on the basis of an output of said zero phase
current transformer, and a breaker mechanism for opening
said movable contact carriers on the basis of an output
of said earth leakage detection means, wherein each of
said conductors is formed into a flat bar, and the
conductor for at least one of said plurality of poles has
a bent portion near a portion being disposed through said
zero phase current transformer; and said zero phase
current transformer has a magnetic shield portion
provided in a portion thereof opposite to said bent
portion.
2. An earth leakage breaker comprising power
supply side terminals provided for a plurality of poles
respectively, load side terminals provided correspond-

ingly to said power supply side terminals for said
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10% & () - * SX&8K¥&e€ZRarriers provided in opposition to said fixed
contact carriers, conductors electrically connected to
said movable contact carriers and said load side
terminals, a zero phase current transformer through which
said conductors for said plurality of poles are disposed,
an earth leakage detection means for detecting earth
leakage on the basis of an output of said zero phase
current transformer, a breaker mechanism for opening said
movable contact carriers on the basis of an output of
said earth leakage detection means, and a housing shaped
into a substantially rectangular parallelpiped so as to
store at least said fixed contact carriers, said movable
contact carriers, said conductors, said zero phase
current transformer, said earth leakage detection means
and said breaker mechanism, wherein each of said
conductors for said plurality of poles are disposed near
a bottom portion of said housing; said zero phase current
transformer is disposed between said breaker mechanism
and said load side terminals near said bottom portion of
said housing; each of said conductors is formed into a
flat bar and the conductor for at least one of said
plurality of poles has a bent portion near a portion
being disposed through said zero phase current trans-
former; said zero phase current transformer has an
annular core and a magnetic shield portion provided in a

portion of said core opposite to said bent portion, and
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and said earth leakage detection means is disposed
between an inner side of said housing opposite to said
bottom portion and said zero phase current transformer.
3. An earth leakage breaker according to Claim 1,
wherein said bent portion is U-shaped.
4. An earth leakage breaker according to Claim 2,
wherein said bent portion is U-shaped.
5. An earth leakage .breaker according to Claim 1,
wherein said magnetic shield portion is U-shaped and
installed in said zero phase current transformer.
6. An earth leakage breaker according to Claim 2,

wherein said magnetic shield portion is U-shaped and

installed in said zero phase current transformer.



