Description ELECTROVAGNET DEVI CE Technical Field

[ 0001] The present invention relates to an

el ectromagnet device, and nore particularly, it is
preferably applied to a switch in which an excitation
coil and a permanent magnet are provided. Background
Art [0002] In a switch B Phr eaker, a pair of

el ectrodes are provided inside thereof, a novable
side rod is drawn fromone electrode to the outside,

and a drawn novabl [ I ted to a
nmovabl e shaft to mﬁ%ghqgﬂhggﬁgﬁuﬁggﬁggattached. Thus
when an exciting current is energized to an excitation
coil of an el ectronmagnet device, an armature is driven

Tecﬁﬁiééf“ﬁ%gfd side by magnetic attractive force of the
generated nmagnetic flux. Then this driving force is

[00 dl_r]ans‘ﬁhétﬁﬁeééﬁ@%%ﬁfe%t%ﬁabéfaﬁaéfﬁo a@ei@@t%ﬁé?h@t device,
side rod, and a switch is shifted to a closing state

and RYr BBk 1 Qs €1 $Ct onle peeHeaGlo W APpaDNeHNRRS a switch in which
el ectrode. There are a constant excitation, a

an dredhatiical datichndnd mhrmedreait aegnet | £re | @i chi dsd .
means to keep this closing state. [0003] A constant
excitation is used to keep a closing state by
continuing to energize an excitation coil at all tine
Backgfnaamda Fswi tch is shifted to a closing state and
consequently it causes increasing of an electric
[00Gzdwer TBoAsEBEFBnsuUAhneehanbEafkeht ch Paipsed ebekkepdes are
a closing state by latching nechanically wth a

Provg fachbl & Tt FiRt IV ahdMgEARt &l FydRedds! ¢S drawn from one
1o SR 521 6, ST, A conseluent LY Nesdes I3 U AM1EE e
to éﬂﬂgééﬁﬁécé é)tlég”&ﬁfgﬂrg% é%ﬁature is attached.

Thus when an exciting current is energized to an excitation
coll of an electromagnet device, an armature is driven to a stator
side by magnetic attractive force of the generated magnetic flux.

Then this driving force is transmitted through a movable shaft

to the movable side rod, and a switch is shifted to a closing state
by making one electrode contact with another electrode. There are
a constant excitation, a mechanical latch, and an electromagnetic
latch as means to keep this closing state.
[0003] A constant excitation is used to keep a closing state by
continuing to energize an excitation coil at all time after a switch
is shifted to a closing state and consequently it causes increasing
of an electric power consumption.

A mechanical latch is used to keep a closing state by latching
mechanically with a suitable construction and generally needs a

complicated form, and consequently needs maintenance to control




On the other hand, an el ectromagnetic latch is used to
keep a closing state with an el ectronmagnetic
attractive force of a permanent nmagnet as descri bed
in JP Laid-Open 2002-8498 and allows to save power
consunption by stopping to energize to an excitation
constaigt,icor cbya decreasgipgr oforeserdi a¢ rgprdurdagntorwhénlidbricating
switch is shifted to a closing state. [0004] However,
oil.in an electromagnetic latch even if power supply is
powered off at the tinme of blackout or the like, a
cl 65i hgesebrer wind an &lesttiroragmatic detcicipvesed to keep
force of a permanent magnet, that is, even if power
a clapigly FEapewriéd off el elodiagneiit eatkragbpye force of a
Therefore there is a problemthat it wl

I 53 ngitteg
permag effeMagRel R A HEEEs 1ol e Dr bk by '8 bl éakepnd allows
wh |y, i d.off. On the other_hand,. .
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..continuing to_energi ze an.excitation. coil at Iy :
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it “al

S YA ed off at a time of blackout or the
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‘a constant excitation causes an

[0004NCT €ASEBFPT POVRT 16LRSHAREWRR 1 kN1 S8R Tedc&h K&EBoRer supply
cl'osing state and consequently it 1s unfitted to the

is pblvekddwpiehhneedstt pekeep1a QRS B shatie Men cPevRhg state
supply is powered off. Therefore an object of the

withplees lled Bt i dta r@viwe mirceletts gragneidct magnet,
devi ce capabl e of sinply changi ng between a

thateliegt eowagnEt powkat shpphg ascoostantl eXfj tate¢bmsing state is
wi thout being acconpanied with conplexity of _

keptconShietretbor. tiDbselicsareroblehethatvémt wohl ¢ 00dE]ttiegt to the

~order to solve the above problenms, with the _

field edtichmageslsi odbei beokerobdi AgbToakae Phesappwer supply is
i nvention,

powered coff.

On the other hand, since a constant excitation keeps a closing
state by continuing to energize an excitation coil at all time,
it allows a breaker to break automatically if power supply is powered
off at a time of blackout or the like.

However, a constant excitation causes an increasing of power
consumption in order to keep a closing state and consequently it
is unfitted to the field which needs to keep a closing state when
power supply 1s powered off.

Therefore an object of the present invention is to provide an
electromagnetic device capable of simply changing between a

electromagnetic latch and a constant excitation without being

accompanied with complexity of constitution.

Disclosure of the Invention



an el ectromagneti c device conprising: an armature
which is attached to a novable shaft; a stator into
whi ch the novabl e shaft is inserted and which is
contactable and rel easable with the armature; an
excitation coil which is placed to surround the
[000&Imat ur én apnddehe S@at&ﬁlvﬂujqygneﬁ@p§6nagn@bﬂemﬁorc@lth the
to shift the armature in a direction of the stator;
el eqdgromane et ira giastl afhiacE YeHeratte idyharies gy c@ww@f
a contact state with the stator; a frame which
S@Pr@&ﬁ§§qﬂ%@%ﬁ&ﬁ%ﬁn@%ﬂ%Qﬁnqomﬁﬁ}%%ﬂﬂ'pernanent

d f hi f h
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nﬂ%&%ﬁ%a@%@%@%&qqp&ﬁgéﬁdis PQQéLdFH%tgﬁfﬁ%%ﬁ& the armature

el ectromagnetic device according to t di nent of

and &he ert%%%m ahBv8Bhi@Atef ﬂatgheheomftél g sRiftr8he armature
magnetic plate which is placed so as to contact with

in AMirnelisurdachofsddedrame and one pole of the
per manent nmagnet so as not to contact with the

aragtalting,n eatd ne 3o th irag Redri«ar et e tolc | Sopteaces hold a
slidably with the armature so as not to contact the
contfacames tarte ivel il aded setasrt o contact wth other pole
of the pernmanent magnet, wherein the nagnetic
skofrapereul ¢h mypmpicareld $hisrédgedabeomesnt 1 taﬁlél thesgpermanent
magnetic plate and the second nmagnetic Plate [ 0007]
nagrEfy it WIS hBagneét FoRagFedicc fdévwe acEbedpagetyre in a

the 3 enbadi nent of the present invention
direction of the stator by magnetic flux of the excitation coil

and the permanent magnet; and

a magnetic short-circuiting plate which is provided removably
so as to span the permanent magnet and makes a magnetic flux content
occurred from the permanent magnet decreased.

[0006] Further with the electromagnetic device according to the
embodiment of the present invention, further comprising:

a first magnetic plate which is placed so as to contact with
an inner surface of the frame and one pole of the permanent magnet
30 as not to contact with the armature, and

a second magnetic plate which is placed slidably with the
armature so as not to contact the frame and is placed so as to contact
with other pole of the permanent magnet,

wherein themagnetic short-circuitingplate is bridged between

the first magnetic plate and the second magnetic plate.

[0007] Further with the electromagnetic device according to the




wherei n the pernmanent magnet and the excitation coi

are placed side by side along the novable shaft and

t he permanent magnet is supported in the frame in

such a manner to be sandw ched between the first

magneti c plate and the second magnetic plate. Further
embaditerithe feltent arsagiet i inwdentiicen,according to the

enbodi ment of the present invention, wherein a

megnetirc theuxe ooment nagrwetr eud fihenexhétpeioamenil are placed

magnet is increased or decreased by making a cross
sidesdut isdnleardandothehmowahnet bashopndcthe peimgnphlatieagnet is

i ncrease or decrease. Further with the el ectromagnetic
suppgetiace ldc Ededitigneo inhsucBnpod# RRRE b9 bacsrdskrred between
h i nventi on, mhereln the first magnetic bod g and the

e T HGthe 2k %é%qwtww gntRkate -
SgﬁqgﬁFs MAIQ%tg m %%&IC %%¥ng£%$i%¢gaf§8§dlng to the

emb&?OOS he:ékﬁﬁen tlo%%Ifg§m13hmmr@ a rel ease

gnéf devi'ce of the enbodi nent

a%%fr%' aLhehresent -Lpventi BEcuEl:g%i 2, L8 fhe permanent

sectiona V|e Showi ng 2 CFOSIng state

magr%tec_ltsr qm&és&fvdf%ééréiﬁe&@%Mg aagc@fc%spgsé@tlon area

the present I nvent 1 on s a front view show ng

£ @éi%i{ Adtutd oth St -an rel et prmagnet deviEesasoyi @¥etease.
© fromthe direction ofrﬁQ |%(%IGS 1 and 2. FIG 4 is a

Sifle NHeAW S Beca Asrdrddrtiof aevetectheepadiaaty to the
device as viewed fromthe direction of A3 in FIG 3. 4
enbdekipleatatd ortiof grihwesduneratenf D8409] 1 novabl e shaft, |a
novabl e screw, | b novable nut, 2
wherein the first magnetic body and the second magnetic body
are made with their contact surfaces with the magnetic

short-circuiting plate formed in R shape.

Brief description of Drawings

[0008] FIG. 1 is a sectional view showing a release state of an
electromagnet device of the embodiment acceording to the present
invention.

FIG. 2 is a sectional view showing a closing state of an
electromagnet device of the embodiment according to the present
invention.

FIG. 3 is a front view showing a constitution of an
electromagnet device as viewed from the direction of A2 in FIGS.1
and 2,

FIG. 4 is a side view showing a constitution of an electromagnet

device as viewed from the direction of A3 in FIG. 3.



armature, 2a gap, 2b stator, 3a support ditch, 4a
spring ditch, 5 clearance portion, 6 frane, 6a frane
edge, 7 end plate, 8 excitation coil, 8a coil frane,
9 pernmanent magnet, 10a magnetic passage, 11 and 12
magneti c plate, 13 space portion, 14 clanping bolt,
Explihadligmpiorfy tihgt NutGreegneti c short-circuiting plate
Best Mbde for Carrying Qut the Invention [0010]
(0009 ei Hafteyablef ahafhg 1o Meyadrldn Fgeevanllb movable nut, 2
el ectromagneti c_devi ce of the enbodi nent accordin

. to .
armatiyg epr dse el i iretiadiv s Hestmidd: Fieha 4% %Prglnf ditch,
t | view show | t at f
5 clyerthommBREE [8Byi b oF SFRe Gitboth Rt S488or dl ngifoPlate, 8
t he .present, inventi t off al -Al i F .
xc IR RSPRET, RETR bl S E PNt albndP L Tygonecc

| ect ' di .
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haw . Ut " ol . .
oo e e G e BT A T P R T e b P H
4 is a side view showing a constitution of an

el ectromagnet device as viewed fromthe direction of

BestAddde Hde GrifPQdlodth S nderfci®n el ect romagnet
device is provided with an armature 2 and a stator 3

iooMhi ch ar e word bcd bbb e, andafelredsapl eteachthot hdrawands, an
is provided with a breaking spring 4 which is biased
eledioramiomdthe aevitoer e f2tba ckerithel statbra®ephcsd fol hhe present
addition, the el ectromagnet device is provided with an
invesddigratisordetitilgd o nake the armature 2 contacted
wth the stator 3, and is provided with a_permanent
nddfet 19 19 gemeFatientie eghethowwerat sehBPftaistagde of an
contact state of the armature_2 and the stator. 5 3.
elecifuadhgurde Vi GhP 1 H S tetRAIER e FGrPReding to the present

. [.indricall n : . : :
1nvec tlond, C%% o%/f a?Lo%g Al-Al in FIG.3. FIG. 2 is a sectional view

showing a closing state of an electromagnet device of the embodiment
according to the present invention. FIG. 3 is a front view showing
a constitution of an electromagnet device as viewed from the
direction of A2 in FIGS.1 and 2. FIG. 4 is a side view showing a
constitution of anelectromagnet device as viewed from the direction
of A3 in FIG. 3.
[0011} In FIGS. 1-4, an electromagnet device is provided with an
armature 2 and a stator 3 which are contactable and releasable each
other, and is provided with a breaking spring 4 which is biased
to make the armature 2 and the stator 3 spaced.

In addition, the electromagnet device is provided with an
excitation coil 8 to make the armature 2 contacted with the stator

3, and is provided with a permanent magnet 9 to generate the magnet

power to maintain a contact state of the armature 2 and the stator




the armature 2 is fixed to a novable shaft 1 which
goes through a center of the el ectronagnet device
whil e the novable shaft 1 is inserted into the stator
3 via a through hole formed inside thereof. The
armature 2 and the stator 3 are arranged so as to form
3. clearance portion 5 which can nake armature 2 apart
fromstator 3 at the tine of release. Here, a novable
s@henetkmaisreo? med aheonbatnd dfanechéonpedbrel intgwieally, and
and a novable nut Ib is attached to the novabl e screw
the jagmagmineha: ishd ixmdhttinr @ mavwb e shaddd & o7 @RAsDH| droudh
shaft 1 by tightening the novable nut |b. [001%] I'n ,
a ceayigict Ponthea SIRGIHPR IR ALVICT shred® aP6novRRLe shaft 1 1is

, movabl e shaft 1 at the side of osite surface,qf

s S S bedent DSk BRo s PPRITE B 3681 8L chereor
spring 4 i.s placed as to .span, the clearanc
ports %‘r@@tuﬂ%r tazhéarmgq_tk}fbesqa}qf% P‘)’raa%e SRR eoc\(ii fofs to form
whi_ch surr.aunds the .armat

Cleaé: grsitd Oéfft ]ﬂ%]e%arw%ajtclﬂ e g#]aj(% h%qgas‘{dgeo? ?&{Qf ejjaltoant1 stator

3 aton[%eertqn%lf Otf_hqie{/lr%ﬁ, a frane end 6a is forned which

crosses rect th the novable shaft 1, while at

othsre endrpglaphBeskrafe: §, 1 anrendkPlat @né khdabtagh€tnovable
which is placed in opposition to the frane end 6a.

shaflt0Q13knhnathevikasenendiba.s atitieigh+tbokBei Sofapbedscrew la
into which stator 3 is inserted and in the stator 3 a

so tSupporhedhtphtdaeci @ fqammese fited whb chhehectviaplef shieet 1 by
frame end 6a is inserted. Thus the stator 3 and the
tigHireanens dree rfdwedd coynitnsiesrting the tip of the frane
end 6a into the support ditch 3a. 6 In addition, in an
[001Gt er Iperdphiciert, si gpsint dhechirdpataréomned along the movable

shaft 1 at the side of opposite surface of the armature 2 and the
stator 3.

And a breaking spring 4 is placed so as to span the clearance
portion 5.

Further a tube-like frame 6 is provided which surrounds the
armature 2 and the stator 3 at outside of the armature 2 and the
stator 3.

Here, at one end of the frame 6, a frame end 6a is formed which
crosses directly with the movable shaft 1, while at other end of
the frame 6, an end plate 7 is attached which is placed in opposition
to the frame end 6a.

[0013] In the frame end 6a, a through-hole is formed intec which
stator 3 is inserted and in the stator 3 a support ditch 3a is fprmed
into which the tip of the frame end 6a is inserted.

Thus the stator 3 and the frame 6 are fixed by inserting the

tip of the frame end 6éa into the support ditch 3a.



and the stator 3, an excitation coil 8 and a permanent
magnet 9 are placed which are enclosed in the frane
6. Here, the excitation coil 8 and the pernanent
magnet 9 may be placed side by side along the novabl e
shaft 1. [0014] The excitation coil 8 may be
cofst atidf edonyl| imdin caligr seriharajastidesf ofhghe armature 2
armature 2 and the stator 3 are surrounded. Thus the

and éxe tsdteitonr Soi a8 axs: iftartisd o i ridiay & eamiansily enagnet 9
to a coil frame 8a having a hollow portion so that the

are @rlpgwad ehiZhamd o KESORSE 13 e e atisdrted into the
hol | ow portion of the excitation coil 8. Here, a gag
2aHpEg: behForEdtaleAg £RelnByvaBretRRareriabethehpdnct ¢ may

e IS ELT S2 A0 6,00 I 05, a0l on the

0L 8,25 S LIRS SBRL ARG D inaricansy
t t. 9 ' j t

cha ESHIEI WAt I B8 SRISHIL Wkl 1 5 Sapundea.

bar,$Q @ﬁité&%ﬁgccn j]acﬁfgoaqogisa%grﬁgﬁ% Wit ittReelectric wire

armat ur e n addition the pernmanent ‘magnet 9
to d Toandwi ghed betwesly; 4 e mangddcr ates dda@nehd Zarmature

and fixed to the franme 6 with the nmagnetic plates 11

2 andN@hi2stHepe, 3they mgneld-latiethl the pbaced sorasohoof the
contact with inner surface of the franme 6 w thout

excicdiact it wWigdh the armature 2 and so as to contact
Wi th one pole of the coil franme 8a and the pernanent
magieets,9a dur Phenayn bsplcempdraiong t3ewhdehble shaft 1 between
conmuni cates to the gap 2a is forned by the magnetic

the glmature shdnthelperemnentraegn®®- 9. In addition the

magnetic plate 12 is placed indabIgvviththe ,
In addition the permanent magnet may be constituted, for

example, in the shape of ring-like so that a part of the armature
2 1s surrounded.

On the other hand the permanent magnet 9 may be constituted
in the shape other than ring-like, for example, in the shape of
bar so as to be placed above and below with the armature Z.
[0015] In addition the permanent magnet 9 is sandwiched between
the magnetic plates 11 and 12 and fixed to the frame 6 with the
magnetic plates 11 and 12,

Here, the magnetic plate 11 is placed so as to contact with
inner surface of the frame 6 without contacting with the armature
2 and so as to contact with one pole of the coil frame 8a and the
permanent magnet 9.

Further a space portion 13 which communicates to the gap 2a

is formed by the magnetic plate 11 and the permanent magnet 9.

In addition the magnetic plate 12 is placed slidably with the




armature 2 without contacting with the frame 6, and is

pl aced so as to contact with other pole of the

per mmnent magnet 9. [0016] In addition a clanping bolt

14 is placed between the nmgnetic plate 12 and the

end plate 7 and the clanping bolt 14 is inserted into
armatthe st Br eughchol echbamednpgnwihe thd prame 7. Adsis placed so

clanping nut 15 is nounted to the screw ditch of the
as tol ampitrg thelitthl 4 téed Hed eclodpingg BRrarBrits e d so

that the clanping bolt 14 are pressed on the magnetic
[0014)at e 112, 2ddick ey 2aFlawPhgdt ke ldxch4 atfoR1a6RE Bekifgen the

the permanent magnet 9 to he support%ge

magn@tafpiPhgteol £ 23 amRe 19 fHdhe endrfa! F§g§§§9p§h§olt 14 1is

snsBIld SRt SRRt it P Rt B
raohie e ShapsERR I PGB RONS, ey BEFGuLgPren of the

claxﬁﬁ%ﬁﬁ?#%ﬁ?ﬁ%@%%%&@%%§%ﬁgéﬁg??gI%ﬁéﬁg%q%ahgh f%jéﬂﬁ that the

clanfppgirrfg 3ld s 2 mgﬁ%%gséauesnw%e&tagn%w rAd Had am t g@nereby

manent nmagnet be decreased. "On the ot her han

a11di& gBAREd & ittt idul tg nthdl @ JgbrmByenband@ided to be
wWth a steal plate or the Iike so that the magnetic

supcialdd Gatiiddn nthdlAtenplith o @ I bied reudt etk afwhme avedoa .
between nmagnetic plates 11 and 12 by magnetic

[001at]t r acthveddinden rambheetper ndrert-aiagnett g [ plate 16 1is
addition a magnetic flux content may be increased or

provigeased vy Livakehgeehetbeossgseti caplarea Iof ange 12 so as to
magnetic short-circuiting plate 16 increase or

spardddyeasgnadenthaagirdy hand in the end portion 1la and
11b of respective magnetic plates 11 and 12, R ,
subraceti? MagnBsifophedtariacuéhiaet PLakrr AEeaW (e Pridged
t he nagneth short-%ircu' plaie 16.

' 0018] .
betWeSTePAINEELC Rifle ol 12 fia % Eﬁ‘%g‘ﬁgﬂ%l&&]ﬂlé’ebetween

maggékic plates 11 and 12 and this allows a magnetic flux content
occurred from the permanent magnet 9 to be decreased.

On the other hand the magnetic short-circuiting plate 16 may
be formed with a steal plate or the like so that the magnetic
Shoft—circuiting plate 16 could be mounted and removed between
magnetic plates 11 and 12 by magnetic attractive force from the
permanent magnet 9.

In addition a magnetic flux content may be increased or
decreased by making the cross section area of the magnetic
short-circuiting plate 16 increase or decrease.

On the other hand in the end portion 1la and 11b of respective
maghetic plates 11 and 12, R surface 17 may be formed at a contact
surface with the magnetic short-circuiting plate 16.

[0018] Hereinafter, operations of the electromagnetic device in



8 FIGS. 1-4 are described. This el ectromagnetic device
may operate as a constant excitation when the
magneti c short-circuiting plate 16 is nounted and nay
operate as an el ectromagnetic |atch when the magnetic
short-circuiting plate 16 renoved. In addition in

FIGFIG4 aeenidste iHertt r omagneti c device is at the tine
of release, the armature 2 and the stator 3 are spaced
awaniby ¢hectraekimet 5pr deygideandnahusrareitearance constant
portion 5 is formed between the armature 2 and the

excigtaftion Fheo thatmadweeeh@ Forttiohi rofl tig @rh@éit%nlé psijmounted
kept in the state of abutting to the_end plate

and [myoY 9PPEERBEWREN AThe et O TR b E-ﬁ*éclar WREdr eth}’ magnetic
abuts to the end plate 7, the magnetic flux 02

shorgeGidt 1ing Ml 3t neh SRt HRfhet 9 mainly circul ates

;P&%J%ng%r ggﬂgggﬁg?gTe h?paﬂagnei %ﬁ%gn%%%i:edi\ilce is at
the %quneoerfnare%ease gcgg urréjecr ai atch(% ?%ﬁ&}‘% are spaced

ghet'c passage 1 rel’ease

hests t t ;
ARG P08 T o It <
forrrté?:l KeeRebha PRt At uSES! gnuit §her6Pc phatRt/tiRe e@x'd' portion

time. For this reason, the arnmature 2 can equalize a

of thed¥ehathstanae kBpYi Y THO WMLt sakipgt POSY tidMHeOeAd plate
closing position and it is possible to equalize a

7. contact tine when the arnature 2 can contact wth the
stator 3, and thus a quality of the el ectronagnet
[001dEVi cBereanhbée thpravédioftliiR0]of mhtchiagmsttatre, 2whkbnts to the
the excitation coil 8 is energized, and the
end epreitea?} athe oialgn@tiis £Xukt éd, cooagneedcit [tlve pérmanent magnet
occurred in the excitation coil 8 nainlé circul ates
£

9 mafgplyught pet abpeth regHeerganeadgneepaehl 4t eagretic plate 12,
armaatrun:gaet lér,eer?id p?{aatt:gr’/ B’frfarm%n%, 6ﬁaggggfélpclapéeatll, and permanent
magnet 9 in order so as to form a magnetic passage 10b.

Thus in release of the electromagnetic device a magnetic
attractive force from this magnetic passage 10b allows the armature
2 to keep the contact state with the end plate 7 at all time.

For this reason, the armature 2 can equalize a travel distance
moving from a breaking position to a closing position and it is
possible to equalize a contact time when the armature 2 can contact
with the stator 3, and thus a quality of the electromagnet device
can be improved.

[0020] In this state, when the excitation cocil 8 is energized,
and the excitation coil 8 is excited, magnetic flux ¢, occurred
in the excitation coil 8 mainly circulates through permanent magnet

9, magnetic plate 12, armature 2, stator 3, frame 6, magnetic plate

11, and permanent magnet 9 in order so as to form a magnetic passage



11, and permanent magnet 9 in order so as to forma
magneti c passage 9 10a, and to nmake the magnet fl ux
fromthe permanent nagnet 9 flow together to the
magneti ¢ passage 10a. In addition, the armature 2 is
attracted to the stator 3 by nmagnetic attractive

10a,f andetof magnetée anddruxt Aland f02nf thwi pgrinhknenghmaghet 9 flow
magneti c flux passage 10a, and thus, as shown in

togefln@r2, tonHiliee madyee taraatag=sm o nidddes in a direction to
the stator 3, the armature 2 conpresses the breakin%
spr LAgadditbms equemhtadynathe earmabur et packehtiar ttyranstptor 3 by
the stator 3 so as to becone a closing state. [0021]

magniddrie awheact hee fegvst ¢ € nelvoetie Fruk tirmgdl @ d 1eging through
nount ed between the magnetic plates 11 apnd 12

the pagnetic Fiiix PPEBRISL HeS patHhriatie magh ehoyT FBuBIE o2/ While
t he nmgnetic _short-cirguiting plat 16.s0 as,to,_short

the BERRELE S ReTRRGREtT ¢ SAES 1 did S ShagRet Pearly, ~omature
Far. this. reas agnetic flux c t

2 i MR L Shtald 4, DA el ol grmature 2

onﬂﬂé%g:%etb\iictl?h?{é 'QJ@ ting, plate Jhod e state.
orce of t

attractive he permanent magnet 9 decreases.

(009" thisSrd eagRBna teloSiNthstal eshSriBefahnedngyplate 16 is
conpl enenting for decrease of this magnetic attractive

noult¥E SeWicln FRANGL LS AL LMt ve f10Lee ob, NRIGREL Coftlie ¢, of
01 fromthe excitation coil 8, and thus it can be

the ppenahedtata €St bos excthatamet{id@RA3ktOrirheiting plate
ot her hand, when the magnetic short-circuiting plate
16 %6 imsreamovedhotriie hetwteme theconpgoes i thlabesstldt oend 12
3 by nmagnetic attractive force fromthe permanent
maghedgiestl 174 n the magnetic flux passage 10a so as to
mai ntain a closing state, and thus it can be operated
as drrelbbBéprpragpetd dagathic Hux FPeteaisdromt FRaPpgnanent

realized to save ener % of electric . : L
magnet 9 decreases by alnag etic loss of magnetic short-circuiting

plate 16, and magnetic attractive force of the permanent magnet
9 decreases.

For this reason a «c¢losing state 1is maintained by
complementing for decrease of this magnetic attractive force with
magnetic attractive force of magnetic flux ¢; from the excitation
coil 8, and thus it can be cperated as a constant excitation.
(0022] On the other hand, when the magnetic short-circuitingplate
16 is removed, the armature 2 contacts with the stator 3 by magnetic
attractive force from the permanent magnet 9 in the magnetic flux
passage 10a so as to maintain a closing state, and thus it can be
operated as an electromagnetic latch.

For this reascn it can be realized to save energy of electric
power, by stopping energizing to excitation coil 8, or decreasing

energizing current, after a closing state is shifted to.
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power, by stopping energizing to excitation coil 8, or
decreasing energizing current, after a closing state
is shifted to. 10 [0023] In this way, it can be
operated as an el ectromagnetic latch by renoving
magneti c short-circuiting plate 16 so that a cl osing
[002st]at elndih izewkepti wekhdes cerendiezi ag aroetrchtanagnetic latch
coil 8. Therefore it can be realized to save energy of
by repmestinigcmpowelic ahdrittcigcpasdinkl plasckéépsa thasiagrlosing
state by electromagnetic attractive force of the
statigein&®t Keddnatl tceife pNAHEH SO Viet Sstpidiatiqrs coll 8.
powered off at the time of blackouts or the like. In
addFF?éﬁfOF?Jééﬁaﬁéﬁbﬁ%@é%éﬁdé§>%@%%ﬁ@@éﬁﬂ“@&@ﬁ?&FFéﬁmeerf

mountin he etlc short-circuyitin
and Het( m;e%np?ﬁagbﬁragﬁ@t 8 @ Pt ife $3aks Bbilfctonagnetic
akln state %gp aut opat i cal

| shlft dt
attraalc TS TRBEBISE lpeaanaaea PR % BPLELATA % p80ER supp1y
is dULA %gftosfforatt Hd 1 eoqg%'ﬂafkoouggﬂosrr%gﬂbﬁ%h

possi e to use one ctromagnet device a

.el eﬁhfé’&@ﬂfﬁ tatc%"ﬁ aad ﬁefgaéaaa(g eﬁ%htsﬁtah‘ﬁnexcﬁf‘gtlon by

it is possible to be easi y sw tched

mour®i9Gf I ORBIRRId fet & CBho@Rd A rORStARt SXEtEALIPNpetween the
W t hout bei ng acconpanied with conplexity of

magr@e@isl i pukten.1Theref ore ido CamadepreSSralisiZd NGta@ can be
hi gh price of an electromagnet device, while inprove

auton@iernildnc shdff tanl elogctihemngacpowdevsapplyniadsbweond off at
in the el ectromagnet device of the present invention,

the itimeam thé lswikcahed dor dhen Iddmest ant excitation to an
el ectromagnetic latch only by renoving the magnet

[002dHortFerrehuli i pepsphate 1% paseikiorey wemnd dlegigromagnet

an existing el ectronmagnet device, it can be easily

devigg pERP T ovh aleshsprAgnekért beteh ansl anconstant excitation,

el ectromagnetic | atch.
and it 1s possSible to be easily switched an electromagnetic latch

and a constant excitation without being accompanied with complexity
of constitution.

Therefore it can depress upsizing and high price of an
electromagnet device, while improve convenience of an electromagnet
device.

In addition, in the electrcmagnet device of the present
invention, 1t can be switched from a constant excitation to an
electromagnetic latch only by removing the magnet short-circuiting
plate 16, therefore, even if it is an existing electromagnet device,
it can be easily shifted from a constant excitation to an
electromagnetic latch.

[0025] In the above described embodiment a method is described
to make the armature 2 spaced from the stator 3 by the release power

of accumulation energy of the breaking spring 4, however, the
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[0025] In the above described enbodi nent a nethod is
described to nake the arnmature 2 spaced fromthe
stator 3 by the rel ease power of accunul ati on energy
of the breaking spring 4, however, the 11 breaking
spring 4 is not always needed because the armature 2
breaGdhg Berspacedi f rnom stlaidfs dianiby caeer seemagnetiiee 2 can
attractive force of the excitation coil 8. In
be spddieti 6Rpmt Heatagnethc osor terketreri haggepliat@tifactive force
arranged between magnetic plates 11 and 12 can be
of thlserameddtriam ddiel dut si de of the el ectronagnet device
so that a production error or an imtation by a third
persén cafdbbidnscoMes edhasmsitiyc shoo26Fikrguadding oplate 16
a magnetic flux content occurred fromthe pernanent
ar arm@ﬂgtbegw e frict etistt ehdl Hedtbakse AR ki Myserved from
ross _ section area of the magnetic short-circuitin ng
the ﬁpéﬁédﬁofn@%@é@c%ﬁ@a&é@rteg%l% $Rdthadn 2eREPHRRGTON error

o St 1 o Zedbﬁf*ﬁfﬁ%ﬁ%%%ﬁﬁ%ﬁw easily.

[00Ze3°PP “Vﬁf:l"’ggne“ ¢ atneetl ace‘%i% c'bo ”cetdcccxgﬂe% from the

|zéd 4 R sur

pern%h q?ﬁagcﬁF??%%ﬂ%ﬁg%eS#%éP§%% e%£5 g%éb 5HEJF%a Cross
secgﬂdﬁ(é%%hlﬁ%‘kﬂ%*%ﬁﬁ%%ﬁﬁ%r@ﬂ%&ﬁ“&lf&ﬁi&iﬂbcgl£@§ T increase

surface 17 and thus 1t can nmake a nagnetic 10ss

and RAUCRE ARG FRike ﬁﬁg@_@&h%lﬁgf EGEEBRY LAPFEYREd to excitation
I ndustrial Applicability [0027] The present invention

coilcan i Wd ldZrstddreexaimhitrar ¢l egiiomgneti c
actuators used in a switch or a breaking device, such
as ancadditiomy eakessmprcal teakagge threaketre lanahd fl 2gamgnetic
be applied to whichever of the field where it is
flumeres saz \card e leaded i dakserfate thé by nEoofinpy sk kowt face at
or the field where it is necessary to keep a C|OSIn?
a cofttpd saunface iwidklhfrdgnrikigutshort-circuiting plate 16

Therefore leakage magnetic flux can be decreased as much as
forming of the R surface 17 and thus it can make a magnetic loss

reduced and make magnetic efficiency improved.

Industrial Applicability

[0027] The present invention can be utilized, for example, in
electromagnetic actuators used in a switch or a breaking device,
such as a circuit breaker or a leakage breaker, and it can be applied
to whichever of the field where it is necessary to break a breaker
at the time of blackout or the field where it is necessary to keep

a closing state at the time of blackout.
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12 CLAIM5 1. An el ectromagnetic device conprising: an
armature which is attached to a novable shaft; a
stator into which the novabl e shaft is inserted and
which 1is contactable and rel easable with the
armature; an excitation coil which is placed to
surround the armature andpothesstator and generate
magnetic force to shift the armature in a direction
of the stator; a permanent nagnet which generate
magnetic force to hold a contact state with the
1. A at egtioofaamet whi ddv Soe roomdslshegexci tati on coi
and the permanent magnet and forns nagnetic passage
t @nsirie tire athvturde iat tachdid dot icomoofalilive sitor by
magnetic flux of the excitation coil and the ,
pér FhAERT AB§RetNigRdthemagrablie shoft- 9 ritnferiRd and which
, | at e which is_praqvided renpvabl so as to span the
15 oaRaeft! Sraditht Sarrd SfEkss V&%dﬁlﬁ i3 W Tont ent
occurred fraomthe.per manent magnet decreased. 2. .The
oPBC gt c Can B ABCOPaPLBCED CF o RTSOURE, Phrarmature

and %%Epgkgkggégﬁd&b%ﬁ%rgﬁgpﬁééﬁegkét%o%@ECP?L%hfkecggeﬁ%nmature

as to con surfaceof Fame a

.1 20 er ., magnet so as not to contact
1in a Qtﬁ]’]r%ﬁ’]ﬁoq{ (}?ecr%

W e armature, and a ‘'second magnetic plate which

I3 Ple3gRth et @%@déﬁ”dﬂldH“%eﬁEﬂEHé“ﬁ%%ﬁéﬁﬁbfEHréé)to hold a
confact the frame and is placed so as to contact wth

cont@idters thale aft H e Paydmnagnt nmagnet, wherein the
magneti c short-circuiting plate is bridged between

t hefFhnstwinbgnetireplralLe tandet et Seconddragaeld €the permanent
maggzgﬂgzd]jéorms magnetic passage to shift the armature in a
direction of the stator by magnetic flux of the excitation coil
and the permanent magnet; and

a magnetic short-circuiting plate which is provided removably

so as to span the permanent magnet and makes a magnetic flux content

occcurred from the permanent magnet decreased.

2. The electromagnetic device according to claim 1, further
comprising,

a first magnetic plate which is placed so as to contact with
an inner surface of the frame and one pole of the permanent magnet
so as not to ccntact with the armature, and

a second magnetic plate which is placed slidably with the
armature so as not o contact the frame and is placed s0 as to contact
with other pole of the permanent magnet,

whereinthenmgneticshort;circuitingplateisbridgedbetween

the first magnetic plate and the second magnetic plate.
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3. The el ectromagneti c device according to claim 2,
Wherei n the permanent magnet and the excitation coi
are placed side by side along the novable shaft and
t he permanent magnet is supported in the frame in
such a manner to be sandw ched between the first
magnetic plate and the second nagnetic plate. 4. The
el ectronagneti ¢ device according to any one of clains
3. Thteo elZcthvaraeine ta aragnetdec ddanediont et aeciur rad from
the permanent nagnet is increased or decreased by
makiane i thessewertéwhmagaat ofd the awgristtiion coil are placed
~ short-circuiting plate increase or decrease. 5. The
sldg|setyrigimgdenic ey inod addcoslipdd eodahpeonervineghsi mggnet 1is
1 to 4, Werein the first magnetic body and the
SUPRQICHRY Fadha ifcamsdyn siehadBarpel tRePe eanfyeghed between
rfaces with the nmagnetic short-circuitingcpéfgge

the? ?ﬁﬁi@?ﬁ%@%ﬂ%p%%aﬁ and the second magnet

4. The electromagnetic device according to any one of claims 1 to

Wherein a magnetic flux content cccurred from the permanent
magnet is increased or decreased by making a cross section area

of the magnetic short-circuiting plate increase or decrease.

5. The electromagnetic device according to any one of claims 1 to
4,

Wherein the first magnetic body and the second magnetic body
are made with their contact surfaces with the magnetic

short-circuiting plate formed in R shape.
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