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1 DESCRI PTI ON ELECTROVAGNETI C CONTACTOR Techni cal
Field [0001] The present invention relates to an 5

el ectronmagneti c contactor arranged to supply

mul ti-phase electric powers from power supply
conductors, through fuses andiswitches to a | oad
conduct or. Background of The Invention [0002]1n
general, a switch is used in power receiving 10 and
transformng facilities for dail hut down. The switch
is arranged to electri (%ES;CBEB?YB&(!N cl ose the | oad
current. There is a swtch arranged to break a current

o %an acel deFLEGT ROMABNEICLBNTACTOR, o
switch is referred to as an 15 el ectromagnetic

CPeAaThPéaMEield fuse (hereinafter, abbreviated as an
el ectronagneti c contactor). In general, in the

cpDO@t])i ondheepeeseortagnee nticronedates, ta lad
 ongi tudi nal direction of the fuse, dis

gsmczmraa@%n@@c5&@@1@#%|aaram%éq gﬁﬁudmlti-l)hase
oelEFtIE huelrscrptin; 68w sTFP Bo8RT e e i Enfpuan

| pu88s el gt s MRS it SOt tcsndaeebvi ng board 101

shown in FIG 9 as a conventional electromagnetic :
cBackgooundroéxbhe Inwepiient docurment 1). In this

cFBATSTE bEasal % St ERel AR PR o Eefving
CHR ERTRISEEnSIIRRE) RSNy SRS e St
dis @oraectddgoperddtoicd0y opiech airdd @hoskethepua diasrent.
a‘?%e\’\r@ fsh ai gw%gl\\/iadrer%r%é)eg Pgrggéél?na %r‘lrelrﬁd',équzal to or
greater than a daily load current, that is, an accident
current, by fusing the fuse. This switch is referred to as an
electromagnetic contactor with a fuse (hereinafter,
abbreviated as an electromagnetic contactor). In general,
in the conventional electromagnetic contactor, the
longitudinal direction of the fuse disposed horizontally is
perpendicular to the longitudinal direction of the switch.
Therefore, there is a problem to increase the height.
[0003] Moreover, there is an electromagnetic contactor
receiving board 101 shown in FIG. 9 as a conventional
electromagnetic contactor (for example, a patent document
1). In this electromagnetic contactor receiving board 101,
a switch (load breaker, load interrupter or electromagnetic
contactor) 103 is disposed within a case 102. The switch
103 is connected to a disconnecting portion 105 which is on

the input side, and which is provided to a partition wali 104.
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A power supply conductor 106 is connected to the

di sconnecting portion 105. The power supply conductor
106 is connected to an upper power supply 107 of the
switch 103. A | oad conductor 109 is connected to a 5
di sconnecting portion 108 whi@h is on the output side.
The | oad conductor 109 extends in a depth direction on
a side of a back surface grounding portion 110 cl osing

It : @EB%%PMM ﬁq%té@% Qri@e&oﬁx‘i’iﬁlﬁ‘écﬁ%t fhéhe

I's ‘a cabl e head. 10Moreover,

| iaRoflnediti egBObetioh 4O acThe PRwehaswpphy Ridhdkator
the el ectromagnetic contactor 201 is connected to
dildbBriseco it ngcbed: tonsn 203ppr ovower solpPlyadd £ iadnthe

citisTon 0206 Areachiiad datio L i%?éeﬁ‘ﬁ%&?@h‘iég a
o T / 1
PRISF8Rh fnacPBr g s RHPAISGREIREChUES LS, The

a|ghdecohda diatkl 99 katengroind rge pbhtdinectdéncbnsa rgjde
a case of the electromagnetic contactor_ (for, exa

aqﬁaaeh@cﬁlcﬁ:wrf@ﬁe groundingpferiopod ik mloging Z???ée
Pat ent ' ' Publ i ' 2 81163 P
g 93 162 RPBEHRLIEA! LANROCHRy SRPEhERA o FBlcror
Ng.q&8- %9%075 3 ¢&leureaef. The Invention Problens

which The Invention |Is Intended to Solve 25 [0004]In
the coMentoueral iaran electradnagmedisl eentaciacrd@ieshown

R I ERRE e IR PTRRSE SRR
OBtk EHA RSP BARR R B0, A ek R ghen
elgr? r opepBRié € seplactendsctomn@04 Band a load conductor
205 are connected to the disconnecting portions 203. The
power supply conductor 204 and the load conductor 205
extend in a depth direction on a side of a back surface
grounding portion 206 closing a case of the electromagnetic
contactor (for example, a patent document 2).
patent Document 1: Japanese Patent Application Publication
No. 58-163207
Patent Document 2: Japanese Patent Application Publication
No. 58-29307
Disclosure of The Invention
Problems which The Invention Is Intended to Solve
[0004] In the conventional art, there is a problem to
increase a size H in the height direction and a size W in the
depth direction. Moreover, the mounting operation of
components within the electromagnetic contactor is not
easy since the length in the depth direction of the

electromagnetic contactor is long.
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[0005] 1t is an object of the present invention to
provi de an el ectronmagnetic contactor with a small size
by decreasing a height size and a depth size. Means
for Solving The Problem 5[ 0006]In the first according
to the present invention, an @&l ectronmagnetic contactor
arranged to supply nulti-phase electric powers from
power supply conductors which are bus bars through

f nd i.L.ches I i : :
ef@@pnsglnagigi%cgﬁo%bi%?%rocr?ﬂgé%rcejésj"?cé'thelny@e’%ogi E%C%%odwde
19nveiddtr dri@ gt €htcr eongaetb e witht actaialiosiae by

direct longitudinal directions toward a depth side of
tecekasingnagneidlot sineazndra @apthheizsower supply
conduct ors whi Clh .are _the gus bars, which are
oMerpsmior Solying helBrelieM ections of the

(8606 57 5o Jigr{ it i, £ iR FSHAE Mvifion, an
f dpeStrdria grvee svarhytepivemyed e sy mbRchutdtphiase

connected to the fuses. [0007]In the second accordi ng
telatiripreswers frvam pawesrs Pty edHetPES avhich te

A ASte: B (kb A s R G 538 B h Buctor,
tf]‘ﬁ Q@I'éét%‘ﬁﬁag?\%ﬁ?‘ é(?r'i‘?’écfc?r ?@kﬂ?@eﬁ?%@t\‘%est B¥sposed
el e ac udes:

Ctromagnet 1 ¢ con or 1 ncl the fuses and the

swiitishreghehietbctrerdi gpesied comtactemes planhdonditéct t he
el ectromagnetic contactor so as to dj re&s 25
| sy ttud i@l dinesdiopaste wWRdiddaad geshhsid @i ene

CH ik R EUle i COhRRRED 1, Ht e BANEEroeBbYy
O&bh@am“t@hstwmhgf baﬁgtﬁ@%nglbéfg,ewrhmhs are birehogonal to

fuses, and each of which is di sposed between the i
fisedongitudinal chigecithnalokitbe fusesr far@ eAchref yehich

e 4553 e SV T AR S BB By cipa sice
LOLFEL AE Y B0 FH EF S ehh el PEREF QUp Y conductors
being electrically connected to the fuses.

[0007] In the second according to the present invention,
an electromagnetic contactor arranged to supply multi-
phase electric powers from power supply conductors which
are bus bars through fuses and switches to a load
conductor, the electromagnetic contactor includes: the
fuses and the switches which are disposed on a same plane
within the electromagnetic contactor so as to direct
longitudinal directions toward a depth side of the
electromagnetic contactor; and the power supply
conductors which are the bus bars, which are orthogonal to
the longitudinal directions of the fuses, and each of which

is disposed between the fuses, or on a longitudinal side
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el ectromagneti c contactor arranged to supply

mul ti-phase 5 electric powers from power supply
conductors which are bus bars through fuses and
switches to a | oad conductor, the el ectromagnetic
contactor includes: the fuses 4li sposed within the

el ectromagnetic contactor so as to direct |ongitudina
directions toward a depth side of the 10

ORI g SPRHECH st MR BB S B Brfauctors
d&ﬁﬁgﬁgg@écgﬂgg&hfg%”{ﬁeEh@UIﬁyghbuﬁhgég'd|rectlons of

t he are superinposed on the fuses;

am@GOEmLDOW thepphyrd enotmtding wbi thhe grreegsdret bovention, an
bars, ich are orthogonal to 15 the |ongitudinal .
dielectronagnetife co@stoanareaggesk tars epriy Mikdpopb@se

S B o B PR R
g@ﬁﬁ%?ﬁnkﬁﬁgﬁy‘?%%‘ést anideviiteres (8WW sanesherlictor,

orth according to the present )
i thentl@otrem aad retico regralct or ciovd! ades: tire divpes isposed
supply mul ti phase el ectric powers from power s I
: o, HPELY

idhdn orhee viHiegirareagnetharcoR R Girfh SPudest

o BFTs AL i EEL RS o rd L R ET SIQRRHr ae
| itee RS §n 8YRP @dr it rat ehefswhe red e o hirraenet désposed
contactor so as to direct longitudinal directions

tﬁmrmaa ldnafrgihluxiidalaodinelféi@népaT]Q)rﬁ‘dgﬁétim‘lb%dﬁﬁ@éii@al; to the
wipeRTtEinat Rterbions dhint duiresiarRa KL, Bns of
3%&4%%58%&%‘% %ﬁ%hreé,e,\ﬁh'&ﬁd' &h &i pPReeds appigen

t he ses, ron a |ongifudinal side surface of one

ofcarduétses whheh aw thleed umbatregd whicheare orthogonal to
i ntermedi ate supporting plat site to_.a

whi ch i _
sGheabensrtumingl dheeqilons af &1t {Hsesy 880s82¢h Of which

oS R SRR, 5 Bt e
t IsFheeNBF (e @f EHE etet! ahsd @ower & sppheddredvetors

the fuses, the swtches and an el ectronmagnetic
chreiag eiectder huciaveecked 0 ghenfd§esi de charging

P30dER of GRBRIERon: 10 f ranstor mer whi o arco

el heal l . g d is .
CHPGF g SHROTSLEN JScohmdyemngcy ke ar bion,
t ransflectes rengnehic comtagtar ansdngeer to[ 90 Py rmiHei -

figi}gsgcglgrcot“rincg ptoowterllg r%ensaeBtoviQrV%TfS&? c%?]ductors which
are bus bars through fuses and switches to a load
conductor, the electromagnetic contactor includes: the
fuses disposed on an intermediate supporting plate of the
electromagnetic contactor so as to direct longitudinal
directions toward a depth side of the electromagnetic
contactor; the power supply conductors which are the bus
bars, which are orthogonal to the longitudinal directions of

the fuses, and each of which is disposed between the fuses,
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el ectromagneti c contactor arranged to supply

mul ti-phase 15 electric powers from power supply
conductors which are bus bars through fuses and
switches to a | oad conductor, the el ectromagnetic
contactor includes: the fuses ®i sposed on an

i nternmedi ate supporting plate of the el ectromagnetic
contactor so as to direct Iongltudlnal di rections

L P 2 FOppErdins CSide SIFaTDI SHBIGFLHS fuses: the
buswhettres WACH BEE O OB d it sgipoing!plate

directions of the fuses, and each of which is di sposed
bewhéeh ishepnesite o aosuarfaoagonuwlhiah theduaeads ace

of ,one of ,the fuses; che nted on the
T BHRE A S Sor dTak o e tud el dHaan et q W oy fethe

C t
SLIERER, SRR 8B A8 Bl ROFEL G050 Dateria
t he-agl Setrmmersneli § @antaant eranefdoi daspbsadsbetwrien
and a current transforner disposed between the fuses,

t rtéla(fums,cti@e Stk chve S ladod rafmjﬁ@ttr@rm@gnaét60lcomt@<ﬂtor

i de__chatr gi ti f .t
ol B TSy hach RSl PEHa &S, AT RS FBHS RO HOMnEr the
g%&?ﬁﬁtﬁaﬁ R m b $hd %ﬁ@g@ﬁ?@%ﬂ‘?ohhﬁf& %u rent

e switches that are spos an upper SI

t erapatfernnal whaclsfareeieatdcaiey Toruneeted to the fuses
transfornmer; a | oad side contact connected to the
cf@ﬁglﬁfge@ﬂtﬁc@ﬁ%mhl@ ANe 8h$POBREs LAY AEY UPRRS side of

[ SHE B daf RS RERE SHls fis, AL Al RlmbE”

baako s4nf acen aHFHROa BEbHH Pg Cﬂ@%h@#ﬁe@%@khl m‘ﬁehtﬁbn an
el ectromagnetic 10 contactor, and the tuses and the

c @ leatrom agsiediemo i cliorcanranged ﬂie @uaeﬂvmmghwhﬁse

co tor fl oor surface. Benefi t of I.nventi,an
@fo] Bl wsré#%ﬂa@%&%r ShaRyoEgne WTigh are

I ! | | P
1 TSRO e b R4 et

eltéd edeagnetiag cebiacomtaatdrtine|paes: shppfyses disposed
conduct or by an amount that the el ectromagnetic
céht &1 dhtesmedipia sunpedingorlata ol bRgi elgstigmagnetic

T ebdata e W dibetr tehifaghis) MEEHEHE, ity -

dld@ﬁthtmaé @mgiﬁel@leatr@m-@gheert icomLtole ﬁﬁ@tﬂbwer

side of the electromagnetic contactor so as to be
ostthpgbhaiondu cherd ovgichudineakhsi be:sSbvafracericlmraare)f
the fuses f

Lhe fusesa Lon ofe. pllase, Therefare, it ais PRRsipleto,
AR T reé*gg"c"*f@tbeemse* U109, apesALson

reover sent

I ngetitedinat sigepogsidde dfoodecbfadee tﬂﬂl@d‘_fﬁl thé swrehes
of the el ectromagnetic contactor by an anount that the

| GAGUNidE th&n dhee bt tomaestiatResupporting plate which is
opposite to the surface on which the fuses are disposed so

as to direct longitudinal directions toward a depth side of
the electromagnetic contactor; a potential transformer and
a current transformer disposed between the fuses, the

switches and an electromagnetic contactor floor surface; a
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switches are disposed in the directions identical to
the 30l ongi tudi nal directions of the fuses, relative
to a case in 7 which the |ongitudinal directions of
the switches are disposed in the height directions.
Consequently, it becane possilde to decrease the depth
size of the conbination of the el ectronagnetic
contactor 5 and the power supply conductor, and

| B bkttt Chat aibReROLTIiE et ifip EFEBuA it Former
el £547 TSRS irfo GBLIGROSY the dastERt s BHReePwhieh are
e t he

ti S age s ctronagneti c contactor t hat

el @sh newtgdeto ahkd fasakaghdr sharswitctkedthaindreaodisposed
stack nore the el ectromagneti c contactors when the
caBRsANAVRPER Sigenoifcide rmfgmtlaketga naf@smer and tieng

t The | t 0013 t t
22«?%&3?53%@655 St 105 BAABr SOBHRET AR RGHed,to the
I raHk I
é(QJﬂéﬁ{%g)M] 'E?ésﬁgltﬁeeguréég;cg I ong‘ﬂﬁrlr}glgﬁa%rEi crifected
sdaat izohwd dviemd ushow mgllamg ebattponkgmet tlheclaadcarductor
accordlng to enbaodi nents of the present inventiagn.
me Ipngsout posden Qh%&P%ﬁémP?&W@fﬁ%l%@a% SUHTRGR

Py i e b R LR B

seedheaeton,i gwdt ﬂkénf@em%rm T Ichrbmetr%rCsﬂfrrﬁéﬁwhuch

1A FIG 1, FIG 2 and FIG 3 show a state to be

el fricoa tpecemmmagmqnom@mb@cmmﬂﬂmh sErace. t o

Fléienseﬁrt] %the Inventlon
[0012] By the electromagnetic contactor according to the
present invention, it is possible to decrease the depth size
of the combination of the electromagnetic contactor and
the power supply conductor by an amount that the
electromagnetic contactor is disposed to confront the
lbngitudinal side surface of one of the fuses for one phase
which is disposed within the electromagnetic contactor to
direct the longitudinal direction toward the depth side of
the electromagnetic contactor so as to be orthogonal to the
longitudinal side surface of one of the fuses for one phase.
Therefore, it is possible to decrease the depth of the case
of the electromagnetic contactor, and to facilitate the
mounting operation in the depth direction.
Moreover, in the present invention, it is possible to
decrease the height size of the electromagnetic contactor
by an amount that the longitudinal directions of the
switches are disposed in the directions identical to the
fongitudinal directions of the fuses, relative to a case in
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sur
sUipolBilng pFatsd Efnttodimemti)ng each of the partition

el ectromagneti c contactor 1 supplies multi-phase
el ectric powers from power supply conductors 2 through
fuses 3 and switches 4 to | oad conductor pulling-out

portions 5. [0016] The el ectronmagnetic contactor 1 is
received within 30 a case 6. The case 6 includes an
insertion opening 7 8 located at one end, and a
portion which is on the other side opposite to the

RO SO T A 7 SR e e

gr(g%ggﬂpmtth 88%?59 difaktidgscase 6 is fornmed into

ape. The el ectromagnetic contactor 1
i NCbndes) wenehecitr bemgmeei possithlEctordécpeassuthiactepth

The el ectromagnetic contactor floor surface 9 is

proviedod the Komeination ofhEhe etesisedgagnetic R Ak 6OT

1] dt i

RS SR s U A ol bt R She TS i the
podéP@ﬁ Sizd P18 dhaa & ecmipperongt,i it ROPARiBle td Slecrease
provided wth an I nternedi ate supporting plate 11

| drbeg dke il tveepe tofe theseke G ramd agine téei camessctyr,atol

made from an insul ating 15 nmenper. [0Q19] For exanpl e,
adderbeAsentiregase thgh?n'?’l#‘ﬁbc&iaﬁ 5395}5&% ng plate

LR T 4Ty kBN e g gl oo

M @avgEto fd e rsuBpatkedy sotburastdZkaneor® theced to

the el ectromagnetic contactor floor surface 9 by
sceleairogn agaretici g ehas whandthe G@s5es haee an

i nternedi ate s orting plate 11. Moreover,

sdﬁ&@%ﬁ?ﬁd‘%‘l s 15A, 15B to sandwich the fuses 3

afGFfthWoH% B¢ CAYHVIR) MeTRe ThdfeAtiohhe back

ace groundi ng portion side of 25 the internedi ate

pl ates 14. . . . .
Embodiments according to the present invention are

illustrated by using FIGS. 1A, B and C, and FIG. 2 to FIG. 6.
{0014] FIGS. 1A, B, C are longitudinal sectional views
showing an electromagnetic contactor according to
embodiments of the present invention. FIG. 2 is a
sectional view taken along a section line A-A of FIG. 1A,
FIG. 3 is a sectional view taken along a section line B-B of
FIG. 1A. FIG. 6 is a sectional view taken along a section
line C-C of FIG. 1A. FIG. 1, FIG. 2 and FIG. 3 show a state
to be electrically connected.

[0015] As shown in FIG. 1 to FIG. 3 and FIG. 6, the
electromagnetic contactor 1 supplies multi-phase electric
powers from power supply conductors 2 through fuses 3
and switches 4 to load conductor pulling-out portions 5.
[0016] The electromagnetic contactor 1 is received within

a case 6. The case 6 includes an insertion opening 7
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[0020] Three fuses 3 for three phases are arranged
horizontally in parallel with each other to direct

| ongi tudi nal directions toward the back surface
groundi ng portion 8. 30 Each of the fuses 3 is
partitioned by the partition ftates 14. 9 Three fuses
3 for the three phases have an identical structure.
Therefore one fuse 3 for one phase is illustrated.

cl d I
LIRERLFICPE e R0l B2 HEMIDRCIEh, SR BAE bhfer sice
Q) ﬁlﬁglt% P@V@He SHRRIrYi & Qﬁ)émmgnal ahid andich lisad depth

termnal 18 which are located at both ends of the

c;gudedrquae portioanofaheTlvase Gefsriciasedilby agack surface

inserted into the sandw chin s 15A, 15B. The
sEHOHRAING RPEHHS §5A§01té133'§.tﬁe1@ PPy tgnéﬂ'rﬂf‘ymto a box
tlgq,[g]lgel ng nenbers 19 (cf. FIG 6) of nuts and bolts,

the fuses 3 are fixed. [0022] The power supply

CQUIVEYPr 2Thé diederflaighdtie yentacedr di irchudestan

be orthogonal to a |ongitudi nal side surface of the
flﬁiecsrom&gpe\tm coupctodi tleoaresuirfrse . 15h&nd t he

P S EsH ARTAIRREIS Gt Tiga aarbace § dpdgrovided with
C%H%%tagrlgl ITheRIBEEE 5K 4 G BHiOBBIBRIOP | 1905 ridged to

power sSsu term na e rel ay conduct or

prrﬂU\LEjWIthrWhé@B Hovretsvgen(die iRs@rtinapehéng 7 and
cylindrical portion 16 20 through a m ddle portion of
tﬁ@&:ﬂaqﬂ\ﬁﬁlm’ﬁfﬂcmﬁmquiﬁé\% 1I9ReB power supply side

pi\gequippl ﬁ[}({]{ﬁt{g&ﬂgg}l%ﬁg J@H}géto#ﬁh.ég; cf\ﬁded with

t ha% thtbﬂﬁféﬁﬁﬁteoghtﬁwrtlﬁ piaewer1 a@maltmdcmettm(eazme
is fixed to this protruding end of the relay 25

cfudest 3r aptl theogefitcheshe, sowtrmagsifyosvbamdnsedating
t he nugber of the contact pieces is increased or
ddBFdBSEd i n accordance with current-carrying capacity

ggl% ?a?gilcﬂiﬁteﬁﬁé‘l%pr‘}ﬂé”%b%lg yrﬁgﬂggg@l@a}' tMe intermediate
supporting plate 11 is supported on the electromagnetic
contactor floor surface 9 by a plurality of supporting
columns 12. Moreover, the supporting columns 12 are
fixed to the electromagnetic contactor floor surface 9 by
screws 13. Partition plates 14 are fixed to the intermediate
supporting plate 11. Moreover, sandwiching clamps 15A,
15B to sandwich the fuses 3 are fixed to the insertion
opening side and the back surface grounding portion side of
the intermediate supporting plate 11 confronting each of
the partition plates 14.

[0020] Three fuses 3 for three phases are arranged
horizontally in paralle! with each other to direct longitudinal
directions toward the backvsurface grounding portion 8.

Each of the fuses 3 is partitioned by the partition plates 14.
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i nternmedi ate supporting plate 11 by a screw 20.
[0024] As shown in FIG 1A, electrical connection or

el ectrical disconnection are achieved by contacting or
5 separating the power supply9gcontact 22 to or from

t he power supply conductors 2 by noving the

el ectromagneti c contactor 1 with wheels 10 by

R4 FEs2R, PRI AR e85 ATORL IR Eh g
tBkpyetutae "Fh%‘?b'i‘b?eFQjWé,Wt’;yféﬁrﬁ@étpﬂgséni@k the
rellay conductor 21, flows in a fuse line (not shown)

wittbstrated cyl i ndrical portion 16 fromthe electric
power supply side termnal 17, and reaches the | oag

si882 %k} mi ddhe fysend vmelies arcgling icahPegXdPergen

SO EsREhatter Crh e AR S5L58 4 MANRY AP LS Bnc o
sgﬁiﬁﬂémppwﬁsié@ tERMInkS B7 \Asduwinlvaldveidentddinal 18

act 24, the nunber of the contact pieces is )
i meh ieds edeoto etz e b ath aoccky dfindee ivlindhieal portion 16.

chinasg eaminalg {2athidradprestedi P thfseftwiching
. i oped

DR PSP BT e st i dRIERPecy SAG £5 Bt

l @@hwﬂéﬂa%dtigm@mngt e éhebbrck S Udfadel @r @jndif myuts

portion 8. e swwtch 4 is disposed 25 bel ow the fuse
3and tholtsi so thattheJuiseise 3t arefiged-he hei ght of

BB 2E RIS e OB o kB, 2R By’ I the

R oo OR 8 e orthadoRs ek eldRgHoR s de

t guafesaeeof nhe fuse 3. The power supply side terminal 17
and the power supply conductor 2 are connected in the
following manner. As shown in FIG. 2, a relay conductor
21 is connected to a lower end side of the power supply
side terminal 17. The relay conductor 21 protrudes from
the lower side (cf. FIG. 6) of the cylindrical portion 16
through a middle portion of the cylindrical portion (between
the power supply side terminal 17 and the load side
terminal 18) to the power supply conductor 2’s side to be
orthogonal to the cylindrical portion 16. A power supply
contact 22 is fixed to this protruding end of the relay
conductor 21.
[0023] In the power supply contact 22, the number of
the contact pieces is increased or decreased in accordance
with current-carrying capacity so as to adjust the current-

carrying capacity appropriately. The power supply contact
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11 which the longitudinal direction of the switch 4 is
di sposed vertically. [0027] The novabl e si de conduct or
25 of the switch 4 penetrates a surface plate 28
extending in the downward 5 direction fromthe

i ntermedi ate supporting platelXl, through an insul ator
26 and a w pe spring 27, and is connected to the
operating device 23. [0028] The electric power fromthe

ot a1 FREE B, R Sttt B (E R Afg rmegliate
C%Qﬁﬁm'tirg%-eléé?cfe_sm\/\ﬁyi 8 $tfewlBp.the fix side

conduct or i xed to an insulating supporting
pof®024 ]32 Ast ehdiwry innFIGe HAwwlectriialeconeoredtiom or

el At AT i Len RS oh e B e ey R s or

o i ]
TTaeBaEat Y s Bover sy Bl Tor g2 18780 bR the
nMoyahl & Siug IGoRdHeRItdS dr byi AtbViteg abes @leeBromagnetic

portion 23, 'so that the electric power is swtched
betowmtactbe 10 ishawd aald lReb@FEpstratténg2an(aperations

way, jnt present invention, the power supply
CO%EUE'P& E%I s di sposed so as to be orthogonal to the

| . ! . _ :
i 2 G THE SR LIS R HE] hE poMiEy Erpphrase
Thes atierctori 2 fiieaarehpoagitbitb et eleenrieasewdre sdgiplly contact

direction of the 25 conbi nation of the el ectromagnetic
conaandr theairl avheopsluwetasugdl yflows dnadi s e dine et

t PR M ERPR i VAR el PPt df (PR R i tric
of h s depply! Elefe t SR 08AW PEBRRRIIShealshd Gide

decrease the depth size of the case. 30 Moreover, it
betmaipassidl eAsshHawin iinaf EGt heCpditnet logd sixde terminal

oPEhe Rt SRRl oo bEa e mevaple side

ORI 0 Sl 4 LA ERRbLRAREnE e
switch 4 is a vacuum valve. In the contact 24, the number
of the contact pieces is increased or decreased in
accordance with the current-carrying capacity so as to
adjust the current-carrying capacity appropriately, like the
power supply contact 22,
[0026] As mentioned above, the switch 4 is disposed
horizontally so as to direct the longitudinal direction to the
back surface grounding portion 8. The switch 4 is disposed
below the fuse 3. With this, it is possibie to lower the
height of the electromagnetic contactor 1 by an amount
that the longitudinal direction of the switch 4 is disposed
horizontally. Therefore, it is possible to decrease the size

of the electromagnetic contactor 1 relative to a case in
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S5identical to the longitudinal direction of the fuse

3. Therefore, it becane possible to decrease the

hei ght size of the el ectromagnetic contactor 1,

relative to a case in which the |ongitudinal direction
of the switch is disposed in tliie hei ght direction.
Moreover, in a case in which the swwtch 4 10 and the
fuse 11 are disposed in the sane plane so that the

I i ivnaly ~diJ: i : - SW LSl i
ORI SHE 1oRdIERRAY YirtERo It e it aRFiEtishosed
ofyéfgchUse 3, it is possible to forma thin

el ectromagneti c contactor 1 with a | ower height. 15By

t HO @BadJe- nEhei omedaply, sid® coindust@os wfethe switch 4
decrease the depth size of the conbinatiqn of the
el%%'f‘?gh%%%tq SWiRLEPHRtY &@’%W%ﬁr‘%%ﬁl?ownward

C I t: ' '
CROPUELA ford e IHEPHICaRRE BRI Moo bifta S,
camraidh dn iMyLARMSN, 26tahd aowspel epPihd @ Zearrhss a
size of a case of a nultistage stacked el ectromagnetic

cannectedhte the ofleyratiogadeatice 23ntactors 1 are

st ed.on e el ectromagneti ¢ contactor, or.to .stack

SO Z8L°0 THE, ElECiieI RO R By tRE BlovAbie e

h ' i [ I. = Ah t

oreghctdPn s oW LAlbu i e RYTHtace Pofit (Horosnewn)

c amitdd horh dewitesh [P wer abfii xdeidrezpmgutber 1 ghAssshewn in
of _the electromagnetic contactor, Wth this, it is

pdd$s bild t Bhenixoside o RAKERQlakk isroxed tenapyinsulating

PPN rifIoh 92 PLPYbHInotY th, RSkARRF) Brection
amabiﬁcthte)iﬁf@rﬁi@@ﬁart@ragrpgzitdﬁtiﬁgnbe@ﬁ@rl 1, byseldhtdRing

Moreover, the switch 4 is sposed bel ow the fuse 3 so

agneanse shsardhmass @dbol tand H syull.t is possible to

el O 28 grb sy BLE (o ME HPABE Sy EONEAEtEEnER 0T

RPN IEATING LA AS KRR WS PN b9 moving

witheh mdeamhe t sild &t dom dlitspos ddy lekliving hé ugeeBation portion

that the longitudinal direction is disposed in 10 the

verti 88l thint 4 GleCtrer Boder istswitqledi beeween the ON

R e BB QR RHEIEL01 S0 Pecind Eood ety
FI®) 4 shas \WvaYy, sitPethBIpresentsimieRtiot, eheFpewdAsupply

a?:onductor 2 is disposed so as to be orthogonal to the
longitudinal side surface of the fuse 3 for each phase which
is disposed in the longitudinal direction. Therefore, it
became possible to decrease the depth direction of the
combination of the electromagnetic contactor 1 and the
power supply 2, relative to a case in which the power
supply conductor 2 is disposed in the direction identical to
the longitudinal direction of the fuse 3 like the conventional
apparatus, and to decrease the depth size of the case.

Moreover, it became possible to facilitate the mounting
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15 viewed in a direction of an arrowP. FIG 5 is a
view showi ng a current transfornmer 42 of FIG 1B as
viewed in a direction of an arrow Q [0030] As shown in
FIG 1A, the fuses 3 and the switches 4 are nounted on
an upper surface and a | ower ggrface of 20 the

i nternmedi ate supporting plate 11 of the

el ectromagneti c contactor 1 so that the |ongitudina

directi,on of the fus .h ongi t.udi ' '

R Ancln YR, daisth diPEeLRIE A hE Rt B R a iR s
skofrGRterafe in parallel with each other. The
transfornmer 41 and the current 25 transfornmer 42 are
di{g2podddreetmenir hhef psesehtanvéhtiony theekrgitainai
the el ectromagnetic contactor floor surface 9. The

t dareEboreofsinarvited duis s PosatiBr e divegtion

LR €8l b5 S GOPQRIRRAAL AAFRERTERE b8 T e ©
t rasirore i‘ElbeEWnénﬁb}%%ﬁ%@ téybbeﬂéé?;edfﬁhéxﬁé@bjt size of

froma mai n body that a conductor Is wounded around an
i the etkzetr&dnagnkeiieneonasetohel | nebative k0ed case in which

ti |ate 11. Th [ | afi lind 4
SURECbAGRPlA, tlen: B o dvikeh RLeioh e e
the i i de | ead - 4 :
oo PRt fpoeodEhe AP cn 4

| agid ahiengusyl 1 ndgre dispdsoddn phetsememplayresdihat the
As shown in FIG 2, the primary side | eads 46A, 10 46B

atengotindictalddie etianf of sthe g choddisidisposed halthe

48A and a second phase | oad si.de term pal 48B. T e
HTER0of IeERREA B An S dG it c SAl et ith, o ER§ fuse 3,
chat gi i [ T i i i
R e R e O e

t mebhf arliveved height.ne vol t age between the fuses 3 is

nmeasured by a load side U-ternjnal, k49 and a, |l oad sjde
vByethenaboyednentned ([18@?3%)Asltsr$om$§1b;t¢%o gecrease

| D UsREE, s N AR AR S TBE dhfifgperti

Sooector 1Al g6 peSopyndonactenseas afa to
decrease the height size, and thereby to decrease the size
of the electromagnetic contactor 1. Moreover, it is possible
to decrease a size of a case of a multistage stacked
electromagnetic contactor that the electromagnetic
contactors 1 are stacked on the electromagnetic contactor,
or to stack more the electromagnetic contactors when the
cases have an identical height. Moreover, the center of
gravity of the muiltistage stacked electromagnetic contactor
becomes lower by decreasing the height size of the
electromagnetic contactor. With this, it is possible to
improve the earthquake protection by lowering the center

of gravity, and to increase the stability at the installation.
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secondary side |l ead 52B are pulled out on the switch
4's side which is the upper side of the current
transfornmer. [0034] As shown in FIG 1A, the primary
side lead 52A is 25 connected to the fix side
conductor 31 of the switch 4.13he primary side | ead
52A i s di sposed between the switch 4 and the
|nsulat|ng supporting portion 32, tightened by

i Xegegéﬁgb@eéﬁo@e%?ﬁﬁéﬁ 2 %éoclfwlteét'i’f@n@a weti@tbntactor 1

ween tch 4 and e |nsula i ng
suppeIft i ng portion 3032. 15 [0035] The secondary side
| ead 52B and the | oad side contact 53 are fixed b
ti(gnt MiorganemstBa switth¢ boldisparehiialow ctg@s%%e 3 so

g Bers S e T Gl B dsofe ¥ Birease
di-pROFSE §l‘PaH?%r§e At thétél@f&?@n@é hegié ronitandr 1.

back sur aces conme the upper and Iovver sur faces.
T theaansirde tdomtcanitei3of g awvitgcbeg o esh®wendy
conduct or ulllng out portion 5. The | oad conduc

plﬂﬂqrrﬂj‘%mg s6& Negbtief the sﬂ%%rqrﬂta&%ewa@%ngﬁ%%r 1

SOBIRERS RE"TFR0E I WA B, BRELRT Js SisHOes FBelow
Slﬂhfeaﬁﬁés,ebg@@”ecﬁanemefFor?@rturdmfati girdcabes . is| @dded in

shown in FIG 6, the |oad conductor pulling- out
pdhte wersidal directioo.a Tk fejut 5 pagsibleitegimprove

tion 1 57 t hi nsul at,or cover _56. t,he ...
PShe SRathaeta e e kinh g o i RtRRagE the Sty at
'%hbnﬁ5§ﬂ§ﬁg n! decreased in accordance with

drrent-carrying capacity so as to adjust the

thgeimnaaﬁn'ybogmfmax:)l ty appropriately, like the
power supply contact 22 and the contact 24. 2

[(Ed@] As|Ss Rowhe hsho@ing & kea psfarrmesifde Afe gbGszw\ as
Sy Ie P e OB P B R S F B hnodp e T8 ne
Swﬁmuﬂ?Saswﬁrem ¢ha hsfoRTidie 4mper FEGdel Bfas ewed in a
current ransf or ner .
direction of an arrow Q
[0030] As shown in FIG. 1A, the fuses 3 and the switches
4 are mounted on an upper surface and a lower surface of
the intermediate supporting plate 11 of the electromagnetic
contactor 1 so that the longitudinal direction of the fuses,
the longitudinal directions of the switches, and the
electromagnetic contactor floor surface 9 are in parallel
with each other. The transformer 41 and the current
transformer 42 are disposed between the fuses 3 and the
switches 4, and the electromagnetic contactor floor surface
9. The transformer 41 and the current transformer 42 are
fixed to the electromagnetic contactor floor surface 9 by

screws 43.
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25 [0039] As descri bed above, the primary side charging
portion 46 of the transfornmer 41 and the charging
portion 52 of the current transfornmer 42 are pulled
out on the fuse 3's side and the switch 4's side which
are the upper sides of the tradsfornmer 41 and the
current transfornmer 42, and 30 connected to the fuse 3
and the switch 4. The connection 16 position of the

DUt a5 Be o RO In Pl &6 trfe BrdRSkolBRer WS two
! fiﬁ%'uﬂé'tng%diyﬂ'i RARPshES0aRE: hanfieymr &l Afdive bioahya thatea
in which the ‘connection positions are the sane

pazindactoWishwhumided atouschassitdr ¢araidfpl dMd t he

i nsul ating menber of the chargin ortion for, the.lo

i izematrake dha aﬂt:%ffnqdelia§ep%§|9ipglr§”ﬂal rap%tﬁoslé th he'tvo

tr, f . r.t tedr Far=Yg t
qdBRLBL T A BEREs' AR EXFERE! 18 'STRIOR' e Hife 182d

| tside PESRiiA 18 deatrRaFasehs. hehgbt pantiaty sive de@ds 46A,

directions of the el ectronmagnetic contactor 1.
Mot @Bvergundedhasouimd dhenben mone dhe i@ty

PO TR, SRR R STt 1S ol Bifraction
T B VAZONB G0l £RS, o7 enkpimbhy Liaeskaumn,

i npeRasragcehpeated ndthta \ferstophassdoad ehdetearminal 48A
charging portion 52 of the transformer 41 .is ?hsgosed
atandheisgeopdsphiase ierdisigcie tesmintal 488-hel NEeR PrimMary

aioige TenB3r o BRC APEE Eenulfluf & BRTMAE s148 cheraing
Cgf@ﬁggg.,nw@/_, the | oad side conductor pulling-out
rtion 5 could be disposed between the | ower side of

t HO®BRd 3 Fhe phemamyr sidetehasg brgepoadonTASy i gndled out
it becane possihle t ecrease .t he si of .t

I QBT IYRRET S IEen LT L2 NEE0RTISE Bhouf [THeFYRItage
trﬁe{\&%%rf"t&% ’FGQ@E%"E% AnPYS 88 BY! aPYdd ¥ide Baterminal
seféct two ki nds of pulling-out nethods of a cable A

pudesinaus load hedeavkteonfiacd FOoondli pd.ti on 8, or
a cable B pulled out in _the Ief‘1 and ri ght dil_régpti ons.
WEGOBBils, AsespeMRdNoliiGeadl dhg sHITRBIANGNI ASHEr 42

c A U R BFI BV CE bR SN e R By e
leading line 52B of conductors which are wounded around
an iron core 51. These primary side lead 52A and
secondary side lead 52B are pulled out on the switch 4's
side which is the upper side of the current transformer.
[0034] As shown in FIG. 1A, the primary side lead 52A is
connected to the fix side conductor 31 of the switch 4. The
primary side lead 52A is disposed between the switch 4 and
the insulating supporting portion 32, tightened by
tightening means 33 such as a bolt and a nut, and fixed
between the switch 4 and the insulating supporting portion
32.
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17 possible to select the pulling-out nethods in
accordance with the situation, and to ease the cable
pul l'i ng-out operation. Next, the | oad side conductor
pul i ng-out portion 5 and the 5 insulating cover 56
shown in FIG 1A are illustrated. The insulating cover
56 is disposed within the el ectromagnetic contactor to
confront the back surface grounding portion 8, the

O3S a: The soeenda’ Sfagdedd sfF e 8ff 1paR Side
itideh i F R SO A L S s e
siHdundes t he end portions of the fuses which are on

the back surf di t i de.. Th _

Q0361 ngBeveroum incFlde 1 bhe \aahiside centach 57 is
ich isg 15 f d.wi thin the, t]

edot hapd, it & Bigre e e’ oniie e fosis Qiiacos 3

g@&gﬁﬁ;ﬁqﬁ%tp M APS i r EAEkI Q3 Ot h € Nl an@Sback

use chanber side surface and the )
elrotfagmaybeidameobhecuppei aod sawleaceubfa eepar Rhisgoad

a portion between the fuse 20 chanber side surface a

t ddeusendRsibes i§ ngﬂﬁ“%t&t‘g tﬁya'éﬁelpﬁ:du%ﬂ ﬁcglor purﬁimg—
partition.plate 62 NAHECL A . .
pahtt Pettifhoac . fie DBREDoRRaY, PRPAHG:Sur, poption 5 is
PFARIM EHPH B anPrﬂa@é Whgparbatee 68atocbedudtmypmdlingeout

the | ongitudinal direction of the fuse 3. The power
syppitjoRsScimdisposer ponthakidie Mai P aggsppy the front

G Rk T DS Sh ARt i fBenteft abd il sifraces.
0880 AL BPr R Shesthag ngnetot ino-
suppt Y Ationndist bix exhdobar loeas cotjdigchor sy ppehtivh@ortion
thSr?uv%Ptl'ii%ean insulator cover 56. In the load side contact
53, the number of the contact pieces is increased or
decreased in accordance with current-carrying capacity so
as to adjust the current-carrying capacity appropriately,
like the power supply contact 22 and the contact 24.
[0038] As shown in FIG. 5, the primary side lead 52A,
the secondary side lead 52B and the tightening means 33
are a charging portion 52, and are connected to the switch
4's side which is on the upper side of the current
transformer 42.
[0039] As described above, the primary side charging
portion 46 of the transformer 41 and the charging portion
52 of the current transformer 42 are pulled out on the fuse
3’s side and the switch 4°s side which are the upper sides
of the transformer 41 and the current transformer 42, and

connected to the fuse 3 and the switch 4. The connection
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18 insulating partition plate 62. A confronting
surface of the |oad conductor pulling-out chanber 65
confronting the back surface grounding portion 8 is
opened. There are provided | oad conductor supporting
portions 57 on a ceiling surfag 5 of the | oad
conduct or pulling-out chanber 65. The | oad conduct or
supporting portion 57 supports the | oad conductor

| [
CoPRBLPANOF A PEmATY e aa byt eorEl Beindigher

61théHetH8%r‘fﬁ8€Hfdr?r (%ﬁ'tféﬂgof’%elghaﬁgmﬁrpéﬁt@ﬂﬂ52 An

t he power ~sup conduc chanbe ch”are on a

Si |¢ﬁsmm@ﬁ?t@|§t‘artd1? Heacknfax fl@ngegr oelativg i icasedin
The connecfion inlet 67 connects between the fuse

chaiieh B1eatninnketimnarosiippng aoadie saraRapesitien. With
e Pohecbli e Ly BB STt ey of the
th 7

Meutidob i E@%@@Z@“WE& s/ didaeeporets

| opgssilsle: tont BPoSS Wtrhasmommelsuﬂplmeammhectuzzent
are inserted fromthese inlet 66 20 and connecti on

i tr@nsormes 2 usad tor fegrease §bsp$5za:@fftﬂ%% GhHaEgid g

OERHEBh AU ACD 38 B TSNl Etngjgpe ona

thﬁ\écﬁ’ﬁ ﬁﬁr@'%@forﬁ’f'dﬂ PHzOBle &ffHRRg fdticl dohbastor 1.

case e power supply contact 22 can reach fromthe
25MoraTece r,oim ithliisttlA7dt em hedi mseni;htiech81gemg poRtion
power  su conduct or chanber 63 wt bej,n

d|§2u¥9098gp¥9§ﬁé’o%ra QQSItsoao‘é'Qfshe'St *ghefcuidn the iron

br g 3 t S

" EGHIHR AP Bl e oL LR el avove
potH é Ao, cbhe 44sef $h@ndrahsfc3fkneﬁre4t1rongﬂettms it is
contact 22. As nentioned above, by the resent

i neessibie tptepsusrea sk sient bnﬁé@@HQedt' kaRcecelgtive

3 A TR L RIS d B R, 52%8" 4B ot o

?%éﬁ’@fcﬁ%ﬁ%r er%otl%po%dbé‘%aémﬂéf@?ﬁﬁ blositiordedeeascal to
that of the iron core 44, and specifically to decrease the
depth direction of the electromagnetic contactor 1.
Consequently, the load side conductor pulling-out portion 5
could be disposed between the lower side of the fuse 3 and
the current transformer 42. Therefore, it became possible
to decrease the size of the electromagnetic contactor 1,
[0040] As shown in FIG. 3, the load side conductor
pulling-out portion 5 can select two kinds of pulling-out
methods of a cable A pulled out to the back surface
grounding portion 8, or a cable B pulled out in the left and
right directions. With this, the pulled-out cable A or the
pulled-out cable B can be pulled out to the back surface or

in the left and right directions. Therefore, it became
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5 sizes of the case 6, and the conbination of the

el ectromagnetic contactor 1 and the case 6 by the size
reducti on of the el ectromagnetic contactor 1. (Third
Enbodi ment) As shown in FIGS. 7 and 8, the

| ongi tudi nal directions of 101%he fuses 3 and the
swtches 4 are disposed in the vertical direction. The
power supply conductor 2 are disposed in the direction

i dent i Gal i tyck ' [ t
sPass e td et MR UL FREAERsIp Ao taAce
t RRifhH$Re siiUdtibhl Sandttd SaRsThi eatvecpotidgrolity
decrease the 15 installation area of the

elgpéranwgneti c contactor 1 relative to a case in

whi ch the f 3 and the switches. di
{ MueKtodhes [Pad o i comu iRy POTENGA FePItras: » giad the

e hari .
BRIy L TR EXG TR, are HGEEaLed. Y The
ehedilgeie cRepetss iiyaiisposdd avins ehe eddtretnagnetic

Brief Description of Drawi ngs [0045] FIG 1A is a side
sam hvmetio v tevcahtra my thesbackasucface geawneingepertion 8,

the el ectro netj.c contactor ding. to 25 .

e :fHéﬁtSsgggn e roadhcondiRiorpUting- ot gortionsS.
a _ i . , | o :

o TR SA ARG COPEE, 36 5 AU Totn Q1F 1REiaRefd ! or
virpeabew sgch asdiie dhdealabirig oesih Fakerial. 20 FIG

2 is a sectional view taken along a section |lin

X - _A
of [0 &1 J1A ApIghown dnaFEaet@.ohBF W%‘J\’qtéﬂgnc‘al"gﬁgké covers
Seacrtzaosnunlﬂlont?ngé fheedd CboMons of the fuses which are on

the back surface grounding portion side. The insulating
cover 56 includes fuse chambers 61 each of which is
formed within the insulating cover 56, and each of which
receives the end portion of the fuse. There are formed
power supply conductor chambers 63 between the fuse
chamber side surface and the electromagnetic contactor
floor surface by separating a portion between the fuse
chamber side surface and the fuse chamber side surface by
an insulating partition plate 62. A power supply conductor
penetration passage 64 is formed within one of the power
supply conductor chambers 63 to be orthogonal to the
longitudinal direction of the fuse 3. The power supply
conductor 2 penetrates the power supply conductor |
penetration passage 64 in the vertical direction.

[0042] There are formed load conductor pulling-out
chambers 65 each formed below one of the fuse chamber
61 between the side surfaces of the power supply
conductor chambers 63 adjacent to each other through the
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5FIG 4 is a schematic front view show ng a
transformer used in FIG 1 to FIG 3. FIG 5is
a schematic front view showi ng a current transforner
used in FIG 1 to FIG 3. FIG 6 is a sectional view
taken along a section line G180 Cof FIG 1A FIG 7
is a longitudinal sectional view show ng an

el ectromagneti c contactor according to a third

eﬁﬁ%ﬁjlg%m% %?'étéEiPorggsﬁtéé 45,2 SEB‘?\'??Bh‘fir?‘é %ﬁﬁr‘éﬂ&ﬁ’)& of the

show n i € contactor ~acco _
t Hoad torehbod mpittiing-out chladnb®r 65a00inflgstimyittie back
vi ew showi ng a conventi onal exanpl e. FIG 10 is

ars U ttfiager gaoiusyd ivigew csttomnng isnopeeredtonlbetrieoase provided
exa e. 20 Illustration of Sign [0046] 1- -

- épg‘ﬂ F@@éﬁh@msemq 188, PQ-rgWé%fl%l%/ celiggsyrface
3- -2 A SV S Y r

olf'Efie thad MdGerop null AR SUERHAMHET @S, The load

- hankdautéacs&;mpomﬁigw?mtcbhOE;l? Qqukmsrm@gnatd c
contactor 25 floor surface, 10-wheels, 11-internedi ate

s sPod U ichgr M Wi g-1euE yppidienng. col um, 13-screw,
15A,, 15b--sandw chi

140G 30ar 1 AR BB BGR0TF CoRNERIE N 1719t Gouete provided

APPSR iRl g Ined g IEegl oying out

s i m e 6 B,n R thepproat engs wppty @wondddétor chamber 63
which are on a side opposite to the back surface grounding
portion 8. The connection inlet 67 connects between the
fuse chamber 61 and the power supply conductor chamber
63. The connection inlet 67 is also connected with the inlet
66. The power supply contact 22 passes from the inlet 66
and the connection inlet 67 to the power supply conductor
chamber 63.
[0044] The fuse 3, the load side contact 53 and the
power supply contact 22 are inserted from these inlet 66
and connection iniet 67. The fuse 3, the power supply
contact 22 and the load side contact 53 are disposed in the
fuse chamber 61, the power supply conductor chamber 63
and the load conductor pulling-out chamber 65. In this
case, the power supply contact 22 can reach from the
connection inlet 67 to the fuse chamber 61 and the power
supply conductor chamber 63 without being disturbed.
Moreover, it is possible to increase a breakdown voltage of
the fuse 3 by the insulating cover 56 disposed between the
back surface grounding portion 8, the fuse 3 and the

electromagnetic contact 22. As mentioned above, by the



10

15

20

25

24 ...contact, 25...novable side conductor,
26--insulator, 27-w pe spring, 31-fix side conductor,
32-insul ating supporting portion, 33-fastening neans,
41-transformer, 42-current transforner, 44-iron core,
45---insulating 5 cylinder, 4&9primary side charging
portion, 46A...prinmary side | ead, 46B-secondary side
| ead, 47--protection fuse, 52charging portion,

52A--Dr.d [ I - j :

SHreATRYeR ! TEbeCZMaRE & detrithe the sizes

C‘Hfdtﬁé%ie%t@@ﬁﬁé?!ﬂﬂ:tl@ anita ©fbr,6ih & us@se hambiethe

62-insulating parfition plate, 63- power supply

c @uiudbi nat drardteuctasepotutd e edpyremagredic contactor and
assage, 65---1oad condu ul lin

t i -
P ERoEasens Morapder, G baRaREOPHINE t81deFEsase, the
22.. | 1 ' 3 d
251688100t he! pASsrbe AnATIHY T MLiRAkAGh Br End T anoe

slekyreaTHYIG EOIS cotitelttare] bafdbeie casOUIby uses shng
4 switches to a | oad conductor, the el ectromagnetic

crehuttéons5ot dingy edeatromag nedis condgssed Wit hin the

el ectr eti,c 6 caontactor so as to direct
|&ﬁ§1'{§ggﬁ£boafm@m ons toward a 7 depth side of the

el f ngt | nt q a t t i

O SHANT FACST F i 8 2B g ing) R tions of
othizoflosel 3 andetheompiitahasld direedisposeds it ltdie vertical

fuses, and _ . .
direction. The power supply conductor 2 are disposed in
the direction identical to the longitudinal directions of the
fuses so as to confront the longitudinal side surfaces of the
fuses. With this, it is possible to considerably decrease the
installation area of the etectromagnetic contactor 1 relative
to a case in which the fuses 3 and the switches 4 are
disposed on the floor surface so that the longitudinal
directions are horizontal. Other structures are
substantially identical to those of the first and second
embodiments. Repetitive illustrations are omitted.

Brief Description of Drawings
[0045]

FIG. 1A is a side sectional view showing a schematic
structure of the electromagnetic contactor according to
embodiments of the present invention.

FIG. 1B is an enlarged sectional view showing a left
side portion of FIG. 1A.

FIG. 1C is an enlarged sectiona! view showing a right

side portion of FIG. 1A.
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10 each of which is disposed between the fuses, or on
a 11 longitudinal side surface of one of the fuses,
the power 12 supply conductors being electrically
connected to the fuses. 1 2. An el ectromagnetic
contactor 2 arranged to supply0omulti-phase electric
powers from power 3 supply conductors which are bus
bars through fuses and 4 switches to a | oad conductor,

t he el 0 netic contactor b rLslQAg: At : : -
and thgigmi g?’%e? WFE‘W%%@?@'&%E%BGE%HQ gaﬁéc%pzﬁgme A
Wipt Qi e ectromagnetic contactor so as 7 to direct
Igng:fﬁjf(ﬁh ]leA'di rections toward a depth side of the 8

el ect r GTENN8t jisc acoateidimal view thkepoatonguppsgction line B-
conductors which are the bus bars, which are

oB bdgolfal 1A. 10 the I ongitudinal directions of the

f : h_of ich ' [ : th
fuses, F3C-oft & PongEraPhin fePab 8% EhamIMEra ®or
L RPahuPGPm NG SRAIEh PHAR! Y teppdEriars 13 being
electrically connected to the fuses. 1 3. An

el ect r @TEINGt isc acouharhati feo nangew tshewppbya current

mul ti - phase electric powers from power
trans?ormer used in EIG. 1to %IGD %E

FIG. 6 is a sectional view taken along a section line C-
C of FIG. 1A.

FIG. 7 is a longitudinal sectional view showing an
electromagnetic contactor according to a third embodiment.

FIG. 8 is a schematic side view showing the
electromagnetic contactor according to the third
embodiment.

FIG. 9 is an illustration view showing a conventional
example.

FIG. 10 is an illustration view showing another
conventional example.
Iflustration of Sign
[0046] 1---electromagnetic contactor, 2---power supply
conductor, 3---fuse, 4---switch, 5---load side conductor
pulling-out portion, 6---case, 7---insertion hole, 8---back
surface grounding portion, 9...electromagnetic contactor
floor surface, 10---wheels, 11---intermediate supporting
plate, 12.--supporting column, 13---screw, 14.--partition
plate, 15A, 15b---sandwiching clamps, 16---cylindrical main
body of the fuse, 17---power supply side terminal, 18---load
side terminal, 19---fastening device, 21---relay conductor,

22-..power supply contact, 23---operating portion,
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23 3 supply conductors which are bus bars through
fuses and 4 switches to a | oad conductor, the

el ectronmagneti c contactor 5 conprising: the fuses

di sposed within the el ectromagnetic 6 contactor so as
to direct longitudinal directpons toward a 7 depth
side of the electromagnetic contactor; the switches 8
whi ch are di sposed so that |ongitudinal directions are

T EagRel ST Aiai el S AN Rl e el S0eror,
fuses:qgd Vé},{&rgh wary -SW'éﬁd@egﬁfd@éﬁéﬂﬁlﬂagh-%guqaang

bUs bar s re 12orthogonal to t ongi t udi na

disigni d @A gop olrbo h YIS - st eld nepeoheah syhd t b -itsansformer,
di sposed bétween the fuses, or on a 14l o\%tu_di na]I .
sdde - stu Freset &f a0sE0oMehedfusdE0nt GRreovk? * 1H SWIGHIHI

conductors heing .electrically connect t us
LTS ol origraary Hifk Sha BT PRIde MpALBRmary
mdb & b~ IRAPE 4R BGL ERE PP sTdemeyen B . sypptection fuse,
conductors which are bus bars through fuses and 4
sw2.chelvatgirmg | pagtioendB2ior ; p tinea ey esideoh@gdet i ¢
contactor 5 conprising; the fuses disposed on an
i B2 regegpadary side lead, 53---load side contact,
56---insulating cover, 57---load conductor supporting
portion, 61---fuse chamber, 62---insulating partition plate,
63---power supply conductor chamber, 64---powre supply
conductor penetrating passage, 65---load conductor pulling-
out chamber, 66---inlet, 67---connection inlet, 51---iron

core



6 supporting plate of the el ectromagnetic contactor so
as to 7 direct longitudinal directions toward a depth
side of the 8 electronagnetic contactor; the power
supply conductors 9 which are the bus bars, which are
orthogonal to the 10l ongitudipal directions of the
fuses, and each of which is 11 di sposed between the
fuses, or on a longitudinal side 12 surface of one of
the fuses; the switches no tg& the 13 internediate
suppgrthgfplate which is ggp P?S to a surface 14 on
ch the fuses are dispos j
1 rg%gitudinal 15 directionsqggagfgﬁ{ﬁgh%gg?ﬁﬁgfﬁﬁ9E%Ctor

2 t hered pgedot@aned pby Huttinpheise elacpatepbiners from power
transformer and a current 24 17 transformer di sposed
3 beawephy t¢endusésrswbichianhdyampnstifough fuses and

o S GRS AUk nBUEL A6 AR el (Bhtactor
s oS 0 B8 Bl stnuithithel epectmBgnetic
6 t heosrattdesovaiscto direct longitudinal directions toward a

7 depth side of the electromagnetic contactor; and the power
g8 supply conductors which are the bus bars, which are

9 orthogonal to the longitudinal directions of the fuses, and
10 each of which is disposed between the fuses, or on a

11 longitudinal side surface of one of the fuses, the power

12 supply conductors being electrically connected to the fuses.

1 2. An electromagnetic contactor
2 arranged to supply multi-phase electric powers from power
3 supply conductors which are bus bars through fuses and
4 switches to a load conductor, the electromagnetic contactor
5 comprising: the fuses and the switches which are disposed
6 on a same plane within the electromagnetic contactor so as
7 to direct longitudinal directions toward a depth side of the
8 electromagnetic contactor; and the power supply
9 conductors which are the bus bars, which are orthogonal to
10 the longitudinal directions of the fuses, and each of which
11 is disposed between the fuses, or on a longitudinal side
12 surface of one of the fuses, the power supply conductors
13 being electrically connected to the fuses.
1 3. An electromagnetic contactor

2 arranged to supply multi-phase electric powers from power
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22 are disposed on an upper side of the potentia
transformer 23 and the current transforner. 1 5. An
el ectromagneti c contactor 2 arranged to supply

mul ti-phase electric powers from power 3 supply
conductors which are bus barspghrough fuses and 4
swtches to a | oad conductor, the el ectronmagnetic
contactor 5 conprising: the fuses di sposed on an

oo asto B W hiqte e bl barenut GibhofPees
t%"\‘.@ft%haesdf{ﬂtg D3 c%fn&ﬂ‘?t(?r eiﬁété%w&%hgnetlc contactor

cont act or power donductfors 9 which are the

b oy r$5|rvy§1+ Qheaf@sest@m@édtwmma thel eleitrodnaginetic
dlrectlons of the fuses, and each of which is 11

guzcsm@femtdres?/eaa tmfilrasééon@lt@ﬁIQBI cheeetigingafoward a
12,24l a0s oL e o L0 Liscse D RGeS AL fHches
ORJQR1¢’é|I133rIé)dIEBO éf‘érof ?ﬁ§§q| kelihBe diveesion are

i Sposed so as rect gi tudinal directions
tWédtﬁ)rﬁi@ngrﬁlldél ¢b tihe Ib&gaitadunahujgnettmns of the

COfTJts%Cst Oéndawpholtc%nglrgl Slt.iijeérll?rg‘lopronseéd agrq tahe fuses; and the
power supply conductors which are the bus bars, which are
orthogonal to the longitudinal directions of the fuses, and
each of which is disposed between the fuses, or on a
longitudinal side surface of one of the fuses, the power

supply conductors being electrically connected to the fuses.

4. An electromagnetic contactor
arranged to supply multi-phase electric powers from power
supply conductors which are bus bars through fuses and
switches to a load conductor, the electromagnetic contactor
comprising: the fuses disposed on an intermediate
supporting plate of the electromagnetic contactor so as to
direct longitudinal directions toward a depth side of the
electromagnetic contactor; the power supply conductors
which are the bus bars, which are orthogonal to the
longitudinal directions of the fuses, and each of which is
disposed between the fuses, or on a longitudinal side
surface of one of the fuses; the switches mounted on the
intermediate supporting plate which is opposite to a surface
on which the fuses are disposed so as to direct longitudinal
directions toward the depth side of the electromagnetic

contactor; a potential transformer and a current
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17 current transformer disposed between the fuses, the
18 switches and an el ectromagneti c contactor floor
surface; a 19 primary side charging portion of the
potential transformer 20 and a charging portion of the
current transforner which are24l1 connected to the
fuses and the switches that are di sposed 22 on an
upper side of the potential transformer and the 25 23

f . .
ChEs Bl PSRBT, BEIFEh e one
a . L .
30, SECE R GTGHE ghtadionTiuet dumadnsrt primory

dissgesekabgimgamortibackf Livd poeteditigh dunadsfigrpwe esord a
closing a depth of the el ectromagnetic 28 contactor,
a6h AN NQUBET Ll QM EN e WEFRNE KARDEEPRAETM I re

CAULLEALANF R RELURYCEAE FPLLEERE IO Yw it which
are disposed on an upper side of the potential transformer

and the current transformer.

5. An electromagnetic contactor
arranged to supply multi-phase electric powers from power
supply conductors which are bus bars through fuses and
switches to a load conductor, the electromagnetic contactor
comprising: the fuses disposed on an intermediate
supporting plate of the electromagnetic contactor so as to
direct longitudinal directions toward a depth side of the
electromagnetic contactor; the power supply conductors
which are the bus bars, which are orthogonal to the
longitudinal directions of the fuses, and each of which is
disposed between the fuses, or on a longitudinal side
surface of one of the fuses; the switches mounted on the
intermediate supporting plate which is opposite to the
surface on which the fuses are disposed so as to direct
longitudinal directions toward a depth side of the
electromagnetic contactor; a potential transformer and a
current transformer disposed between the fuses, the
switches and an electromagnetic contactor floor surface; a
primary side charging portion of the potential transformer
and a charging portion of the current transformer which are
connected to the fuses and the switches that are disposed

on an upper side of the potential transformer and the
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current transformer; a load side contact connected to the
charging portion of the current transformer, and connected
to a load conductor pulling-out portion; the load conductor
pulling-out portion disposed between a back surface
grounding portion closing a depth of the electromagnetic
contactor, and the fuses and the current transformer which

confront the electromagnetic contactor floor surface.



