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 T IdPtd By eaker, a pair of

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

and a drawn anabIe$§'gFR6ﬁg%%§Tcgﬁgfgﬁed to a

novabl e shaft to wh anar uré Is attached. Thus
when an exciting current is energized to an excitation
coil of an el ectronmagnet device, an armature is driven
TechAiRa$t @tar 4 side by magnetic attractive force of the
generated nmagnetic flux. Then this driving force is

roobnansniid @4 sireughvanmeyabt &1 shad tro ha dNecMPyabyfet device,
side rod, and a switch is shifted to a closing state

andiyo M@ klRg iene 2e116Gt { Ddes peBEaehbM/tdpENddes a switch in which
el ectrode. There are a constant excitation, a

an pechantdah katithanand aerekeenrtomagmett ard atratviaked.
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

Backprennd &wttch is shifted to a closing state and
consequently it causes increasing of an electric

[COBéwer Tdbrisuiipttish. suChethanhikd@aiadtctp ilpids&d td-acdgpdes are
a.closing state by latching nechanically wth a

Pro¥ifpan| &nEoHE FHEERGR  afd HURAA |5 Fetigdats drawn from one

1 cgnglicatﬁglforgl.and cqﬂse uenth¥ needs n%{nte ance fed

elefbrEgRt roIt 1 O8bRSHitpt T5h “of L8 BrTRY Ay porticohOSuLR Sggnecte

to GPRLLSALLON, Q! Y8 LG Aliature is attached.

Thus when an exciting current is energized to an excitation
coill 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 . ,
conggmptigp f ag Jéﬂé%a%gWr&l%éPﬁgﬁ%@P@l}ﬂFéﬁﬂ%%ﬁ lgbricating
.Switch is shifted to a closing state. [0004] However,
©ilin an el ectromagnetic latch even if power supply is

ff .at th [ bl ackout or, t ik
O o2 e St e P e e PUSEr SRgHEETd Al EFaB [ eioed to keep
a éT%Q%%‘ﬁséﬁéé”ﬂ?Pﬁ”% n%g%%%Teﬁa teﬂ%: SVER é{'@gm%grce of a
supplf i's powered o P, A closi NG state 18 iep%.

. | tate .
pertmggtegg%g?%?graashhés%r%gla fm{)mtafotd@w 2@92u@ﬁg%t§ﬁd allows

i ch needs to be broken by a breaker

to YR RANEF SHBRIY SN B?V@E@%p%& cdRnhgi0khes fianbicitation
since a constant “excitaiion KeepS a closing state by

coiCQnir PYIdRG: el LINRY G 2ty i€XGid atireBneGiHerah st dH M8, shifted
it allows a breaker to break automatically if power

to suppbyihg peweeed off at a tinme of blackout or the
i ke. However, a constant excitation causes an

[OODACr edbiweyaf, povwen elbarsunpigoatia lotddr evernkeépaver supply
cl osing state and consequently it 1is unfitted to the

is powereatrifdhatetlds tionkedpbaackositngr sihet d iligena poweing state

. supply_ is powered off. Therefore an object of the

witBreBefLteFRVEREPBAtES BStpRetide ARTcEl &t PopggRerient magnet,
devi ce capabl e of sinply. changi ng between a , ,

thal| &3¢ rohaignet i ROYEE FUAMEY ol T i d &l ¢ &t i Ohpsing state is

cenfonolHETRTHIE T OB SIS A “FRTGHE | B 2 2F0BBE] CFRA to the
£ BB050 40, SEAYF AU L ) S Y over supey o
powb PYENLERN.

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 tc keep a closing state when
power supply is 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 novable

shaft with an armature attached; [a stator into which

the novabl e shaft is inserted] a stator which is

I nserted by the novabl e shaft_and which is contactabl.e
[00QnY rel eH5a7E 84 t F% hECAVRat tRE; APEKciRERTHNToj With the
1 which is placed to surrougd thg aéHature agd.the tion
electHyBrIant geNer 4t e AGGRErT LIt oPca " PoPERPFL t AEVED ’
IRy, 2 direction. of Lheosiajgr: a permanent

Whi ch d% e nag ¥o 0

ar
magne nera netic rce hol d a

copt.acs .51 Al £ Wikt Nt hEs Séﬁ%&&heé frage Wbk eheSUREPUNES
? and t he d

the excitation col per manent magnet an

f of B PRONCL 42 PASSPOS L9 shhbtulBesargBhEEe in a
direction of the stator by magnetic flux of the

excs tadd oy Geido wandht BRepebGBPERt sSHBENELS aMb@ed] a stator
magnetic short-circuiting plate which is provided

whiffemdviahtyttse Bg thespanabhe prafanent whgnat iandontactable
makes a magnetic flux content occurred fromthe
and pee haasabd l aagieh deer easeduraherein a magnetic fl ux
reduced by the magnetic short-circuiting plate when
t hen arat tartel end-a e wWtiathori codteasd tel shirgasimdother armature
is conplenented with a magnetic flux fromthe
and gles tid tonr coid .99ro0Ge]e Faavdrinifidrashéo shift the armature
. electromagnetic device according to the enbodi nent of
in 3ndlpresert PhveREi 8RatPhither conprising: a first
magnetic plate which is,placed so as to contact wt
SR T T JEETBTC WAL PP Afen At onBoBBF6L6r LPRE® o hold a
er manent nmagpet SO, as not to contact with the
Cong?ﬁg?ﬁ?%T? %ﬂghst% s%E%ﬁarhagnetic pl ate which is
plgug%%ﬁ% bgﬁghysMQEQuﬁgg'the excitation coil and the permanent
magnet and forms 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 1s provided
[removably] so as to span the permanent magnet and makes a magnetic
flux content occurred froﬁ the permanent magnet decreased,
wherein a magnetic flux reduced by the magnetic
short-circuiting plate when the armature and the stator contact
with each other is complemented with a magnetic flux from the
excitation coil.
[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

[so as not to contact with the armaturel, and



armature [so as not to contact the franme] and is

pl aced so as to contact with other pole of the

per manent magnet, wherein the magnetic
short-circuiting plate is [bridged] placed renovably

between the first nagnetic plate and the secon .
me@néeFengl Begnetdgo Pl tHerChi th Phaced s Mab1y witn the

conghGEL! DIROTE!LE,CRYI <8, accordng L e oot ks U 2o co
t ' [ i I d
conBLEIEE TEUE! 804, Lbe BECLLAIL A0 oLk R P 2o

e n i _ . i Jch .
T e T

plaPkat cARdab N SEERBEnMBgLCE] £s Pl fndt Ao TdTStte MBANEIHL second
plate which is placed so as to contact wwth an inner

magadtfiacpgigtethe frame w thout contacting with the
armature and so as to contact with one pole of the

[00pe[ MImMtHagndlith ahe alsecobflagagneti deplateaadweding to the
pl aced slidably with the armature so as not to

embodhtaot wift hhtherkbsame andens iphacddrsteas comp rpoviract
with other pole of the pernmanent magnet, wherein the .
mdgrhet Pershoent boaguet st itdged xbéttweannt Aeifjase placed side
magneti c plate and the second nagnetic plate. Further

by sjdidenalpegdhecnevabgaatiad tdevd ¢ capepranagt e anet 1s supported

~enbodi ment _ of the present invention, wherein [a ,

in HagnbEfaBef IuxSieht2MARRUNRPY reHIHE T Rffdien the first

magnet s increased or decreased_ by king.a cross
maggg 9Foﬁi§F@aan ftgﬁesﬁﬁﬁﬂgtW@ggﬁSFF-gﬁF5§rﬂing pl ate

181 2258, G 9550 235 4 e S TAIEAL TROTE( %L (M coce wich
on TRNEDLE, SRS "Bl RE BRI, UBROSELC o, SURROKS St
andbsgmﬁgntghgogkﬁ§k Qﬁgﬂebhg BBQEGOQth%h%erﬁanent magnet, and

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

wherein the magnetic short board is bridged between the first
magnetic plate and the second magnetic plate.

Further with the electromagnetic device according to the
embodiment of the present invention,

wherein [a magnetic flux content occurred from the permanent
magnet is increased or decreased by making a cross section area
of the magnetic short-circuiting plate increase or decrease.]

the permanent magnet and the excitation coil are arranged side
by side along the movable shaft, and

the permanent magnetic is supported in the frame in such a

manner to be sandwiched between the first magnetic plate and the




second nmagnetic plate. Further with the

el ectromagneti c device according to the enbodi nent of
the present invention, wherein [the first magnetic
body and the second nagnetic body are nmade with their

cont act sunfaCﬁs with the magnetic short-circuiting
secgng; B2EBFPhed Ph2R®shape.] the magnetic flux occurred

L PRk SIS0t TRORE - LPaghBFS BRERLO CRECEREEH, wo e
embéﬁ?&%ﬁﬁi B%U%BE”grQF%E% LAGLRRSLAG or decreasing.
urther wth the electronmagnefic’device according to

t hene pOPQd] dBNt 10fs it REgREES ML U {PVERT -BR s¥REREIMad e ic body

first nagnetic plate and the second magnetic plate

are@l fizpBde Mithh thelir compcicsurfasescyst hyibg megeet ihignetic
short-circuiting plate forned in R shape. Brief

shodesel kptii engf pDrawi Fgsmk088] RFkGapk .ijs a secti onal
view showi ng a rel ease state of an el ectronmagnet
devhe e mefyrichd cenbbalk mectuacear df ign t oheheeumesentt magnet is
invention. FIG 2 is a sectional view show ng a
incceasedgprstiatecatediby BEBLhgenmynes stedicsm afeslpd the magnetic
enbodi nent according to the present invention. FIG 3
shorg-gifroatinoerlshewiingraassnst prutiesrest iag -
el ectromagnet device as viewed fromthe direction of
ACFURt R ESWE thyddhe eFpetramagngticqseyilel shovffgieg to the
constitution of an el ectromagnet device as vi ewed
embedl skt heCdi FBEt PERSERTAINVATELEN 3. Expl anation of

ggggwgéﬁ%gﬁﬁg%gﬁ%g%%@g% la%esggcfjtthel gegg\ﬂ%brlnggnetic plate
are made with their c¢ontact 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 according to the present
invention.

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

Explanation of the Numerals




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

ti I , 1 tion, 14 cl ' bol t
10038001 e Ry e T Hagnbbi BOERBLE: GG I 19 Brarele mut, 2
ern 8T p 1098, 596, SOBT RSBt AP NNt 100 40O pring ascon,
| ect j [ h ' di t
> BIRUEH foevioc lnd 1o STIMIE L BEO0T0 20 Brace,
exc§€5£ﬁeﬂanYﬂem@éh@%\iefg?f'%rﬂ&l e@%?eﬁﬁaﬁ{&tpfmaa\‘fhet, 10a magnetic

el'ectromagnef devi e enbodi nent according to

paSIEZIQ%ePr eseghd iPvehOMcoyiadf B A A RArditbrf)l G8.clamping

2 is a sectional view showing a closing state of

bol8p ebeet hppREfEhudeVieemabnkhe cerhodicrentrcuaecoigdipigte

to the present invention. FIG 3 is a front view

showi ng a constitution of an el ectromagnet device as

viewed fromthe direction of A2 in FIGS. 1 and 2. FIG
Besy Meda $pdeCurewisbo@umngtae donshittioni on of an

el ectromagnet device as viewed fromthe direction of
[00A8]in FI G Herefi@efterl,n FreSeriigg artel e¢hponegpdings,  an

device is provided with an armature 2 and a stator 3
eleghrenagnretéeeniaci adlf ah¢ rabediapné eaeRrdsnAeto Hipresent
., is provided with a breaking spring 4 which is biased
invept pgRelfheegFRaPGFAe 2 and the stator 3 spaced. In

ad i%io&,.the el ectro net devbce.is provi

ex atio

d wi
$506 1S H P Re LAY APRHL Oe % FIRARS eftats of an

itth th tator 3 [ ' ith_a.
ele%aﬁrél%gﬁe%ogagag?aijgagﬁgl %gl%r eglm(g%% \é\\ncctogﬁlplgr TANeR, present

power ai“ntai n ;

v BRELEEL S10L8 ol 5 AU 230 L, SHAPE 258 Sona. vien
shoﬁihé@gEhegkhﬁsﬁﬁggofem1electromagnetdevicecﬁftheembodiment
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.
{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

5a




the armature 2 is fixed to a novable shaft 1 which
goes through a center of the el ectronmagnet 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
cl earance portion 5 which can nmake arnmature 2 apart

sclBs gﬁ?ﬁlﬁfgr%@ﬁgi@%h{@%ﬁ% o 'ﬁ%?%‘@'%@ﬁ%ﬂf‘ oy F94FLy, ana
oY 00V LS AR L S
a cgggEE.JkaﬁetéﬁﬁHé?%ﬁ%q#§¥ad§vﬁﬁg %hﬁ%% kBe h80dRle! Braft 1 is

Irtion, a spring 4a 1s formed along the

insBRYaRl ehrShakt sde b theigidenebugRnesid &osidRaces 98ie thereof.
the armature 2 and the stator 3. And a breaking

SPIrhBg a4mhé ukkagednso tae 5@ a%Ran 3 heCloafAnerl so as to form
portion 5. Further a tube-like frame 6 is provided

clewhiahespbi-aunds 5t k@ ichr mahumak? anthatheesttataprard arom stator
outside of the armature 2 and the stator 3. Here, at

3 aoneéhendiok therkfaase6, a frame end 6a is forned which
crosses directly with the novable shaft 1, while at
ot Hereend mfvabhe e B ian fenthesl ateonej sndtehdHg movable
which is placed in opposition to the frane end 6a.

shafgoia] and a Heo¥ataife relfd 1baisaathr6ngA- BB BNE NP WRpEY Screw 1a
into which stator 3 is inserted and in the staior ﬁ % 1 b

5o &h3korinedi AT BES 52 f GRRe8C iTHEEWHTHCRRePYRPof FRETE y
, Lrane end 6a is 'Eserted. Thus the stator 3 and the

tigprgping LPE PPYEHL6y "HhisdPring the tip of the frane

6a_into.the support. ditgch 39. 6. ln addition, i

10033 o7 oAt shage o1 (e 3 Aactt g3 ed 198g thfhovanie

shaft 1 at the side of opposite surface of the armature 2 and the

stateor 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 into 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 éa 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

conSt i3 WA iidARc G TsBE T LRAE T par F598F hehe armature 2

t 2 dth t ] . ded. Th th
am R R R Rt B Sadon S peaPE ko feamot ¢
t il f 8a_having _.a.hollo ortigon so that the
area?%%?%§EWh§E§g§r?hgng é?%g nnﬁbeg%eﬁﬁgggfed into the
hol [ f e itafi ' .
o HOM P Ml diiton HXEIL 3 L S8e, eyl Bt 0 may

be bhgcaEMBiYEeL? 80t B8Rl kbl ABGaBRe LRaZEdhtion the
per manent maghet 9 may bé constituted, for exanple,

[coim therrehape i@bthibRdebi ke 8@yt BatcanPaltuOdatdfindrically so
armature 2 is surrounded. On the other hand the

thapepaapenbfnageekrafiyebe anasthbukedtolrn 3t AeesBapeocunded.
other than ring-like, for exanple, in the shape of
barTtsws ad et oxbit pt dord-@abbBei antb heddbwywiwihdihe electric wire
armature 2. [0015] In addition the permanent nmagnet 9

to ascgahdirenedSbehawiéng shkohbgreppctpbat ee thasndhg2armature
and fixed to the frane 6 with the nmagnetic plates 11

2 apghdthi stadrar, 3t meynhgnénserpedt nt1a the dlaldel wrisiarp of the
contact with _inner surface of the frame 6 w t hout

eXCtbataeli A9lhi h the armature 2 and so as to contact

wth one pole of the cail fra 8a and the_ _permapent
magtetc o2 %Ptzr?ewaé{e‘%%éé’é“ﬁ& %‘TBH‘JF YRR Le sha?t'} betveen

cre PHRILSELE%a48 Hhe B3R 26 ks o od By the monet o

nagfheta{c:?dipéiaotne t:h?e ipserl?r!aqlce%q: ‘?r!aigql%%l % mav]btehgonétituted, for
example, in the shape of ring-like so that a part of the armature
2 is surrounded.

On the cother 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 2.
[0015] In addition the permanent magnet 9 is sandwiched between
the magnetic plates 11 and 12 and fixed to the frame & 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 magnetic plate 12 and the

end glate 7 and the clanmping bolt 14 is inserted into
armgphdr h?oﬁbﬁh%%FeC?%Fﬂ%El % h%hé%QPrﬁ%ﬂqﬁ'ﬁ s 1§ placed so

as E%»ZFTEPES bol #Ewiﬁ%’flﬁﬁé & sﬁp‘cﬁé ?f%%iﬂ%‘%' s BrRaRSd 5o
[OOEF ?g §4§¥§” a?? 14 bgﬁ%sﬁ% réf%ﬁ%RggSEH%en the

ere he "excitat I O
n u e (S
PN B 48 PSS e 01 1 1

ins@ddbhi 9At8 €H§n€hk6uéhoﬁblé'EBthungnpkﬁbee%@ bHate 7
provi ded renovably bétween the magnetic plates 11 and

12 su@s tQ arglialy the per Aengptinfagned One HF Lo REitch of the
magneti c short-circuiting plate 16 nmay be bri dged

clabpimgenciragnet hedpktatesldtpangd hdtsosasst eladpbd so that the
magnetically between nmagnetic plates 11 and 12 and
clampisgabbows 1d maghetricss fddnorcoritentagoecicr pdateodt hehereby
per manent magnet 9 to be decreased. On the other hand
allenengmghet escshariovi redilt Bngngl ahe permapenpempgneisd @ to be
wWth a steal plate or the Iike so that the magnetic
supﬁﬁétedcbeEME¢nngh9|ﬁ&émmﬁn@obpétbé4néuﬁtéaeaﬁéamén§@§d6a
ween magnetic plates 11 and 12 by magneti.c
[OOéYirachVea St EROR T M et nBReRt ™ ﬁéﬁﬁéﬂtgnglﬁlate 16 is

prom%%%%%aoﬁf&%%@%&%ggé%é‘%ﬁ%ﬁ%ﬂc's%‘:Eﬁase% £2 50 as o

spa gget crmshgr% C|rcu ng plate 16 increase or
Paletteale T m%?ﬂ% and in the end portion Ila and

SUE? acert%%o%ﬁrbeec# or ITE ea?Cl;&lcg}Oln rél %&r 13106e§la'y I}':])e bridged
e AR Lo BRGY T ona el 11 RS 61 Gt T oragnet | Hah pbetween
gnetic device
maghftic 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
short-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 porticn lla and 11lb of respective
magnetic 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
FIGEI &4 dkendemeréPeetromagnetic device is at the tine

of eleasE, %he arna%ure(% and the stator 3 are spaced fant
améﬁhﬁi EREChrEIRPRG 251 i FYV 4 and "PHusCRE TR Bar &fce®  Constan
i ' f d bet he.
oxcDPEHLOR Sl IR BSL VSR 08 SLTRLIES 21800 109 counce

andF@%&g% d?g%énége?ﬁfe?QgEEBHggB%tH?eH%&%Hﬂﬁﬂé% de magnetic

re when e en portlon (0] .e arnmat ur e
sho?pu&§r&8i£h§?hﬁﬂgt9|@EerngQQ@.nagnet'C flux (p2

occurred in e permanent magnet 9 nmainly circul ates

t hrgughiper fmnent mrgnetyt®n Nl tlot=gnbic device is at
armature 2, end plate 7, frame 6, magnetic plate 11,

the andmpesfoneDbas8RgDRE QrinAtorder sadashtostatsras3 are spaced
magneti ¢ passage 10b. Thus in rel ease of the

awael egt tosagnet ktngewpeeng Angndt thusabt caetireeckopoetion 5 is
fromthis magneti c passage 10b allows the armature 2

forned kedp aenet be ptraett ugteal @ndl tine she terd3 ploat a7 the end portion
time. For this reason, the armature 2 can equalize a

of theavemadgivsicadces kand Ag themiaae edkphytpesit Ferthe ead plate
closing position and it is possible to equalize a
contact tinme when the armature 2 can contact wth the

tor 3, and thus a quality of the el ectromagnet
1005801 clicTe, A6 Fhar SUBGOOFBb90] OF N T adpits to the
the excitation coil 8 is energized, .and the

end gdqiat/irohNBoNRIBET $C it Ry, CREYREEACF IHE Hefmanent magnet
et At ; ol .
9 ma{%%rclg{]rézggcullgtegetfﬁﬁgagég ﬂe?@r,na%)érlt %a{&?fep@l gf gﬁ%@éﬂg%late 12,

per manen t magne

arm@f HBL Ltr'e e%’d EEQEQ??”fEJ@%ﬁmaGHQQQU ﬁlgjc@tfl, 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 coil 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 netic attractive

3.b
10af oplie of Tt Wﬂglﬁs@ép|fl&¥fdfg§ FRBWPRETERFBLgI IR e @ flow
netic Ekuxmgassgge | Ca, and husz as shomn in
tog%?%?ﬁ,tﬁhl & MPHECA M raParé®2 novés in a direction to
th tor..3, th 2 t b kj
Lhe, S5O0 & oA NG & WBLE, 2 OTMR3R8 LIS LEBNL Nt or 3 1y

magbérgé?:tﬁg%acg’%%@e %sortc?el %’ grrﬁaggrer}e?c & %%_Iu?(g)ﬁ?ngcf g{zefgcgmgfri‘é through

magne Cl rcul

theRAGhEM: BeE Ve e Jmaneli Grl @hes,1dsafdowd?. in FIG.2, while
magnetic fluxcp2 of “the permanent magnet 9 flows to

thet AemABGREL 2 GnShOS tinCiar eldirbichd opl 8bethd 6568t a8 10 tHWldrmature
bet ween the magnetic plates 11 and 12 nmagnetically.

2 cbaprtbkesr easobraakaggekbe ihiguX , cepheriguehamyt ée armature 2
per manent magnet 9 decreases by a magnetic | oss of

contaghet weétehohe- skatort Bngo plkate bécoawrd amadoeting state.
attractive force of the permanent nagnet 9 decreases.

[00EdE t hilsrnegagdiera thesiagnstatre st nmtaiqittaividgdi gy plate 16 is
conpl enenting for decrease of this magnetic attractive

moufibedeb@i véen neyhetd aneatt i actdates fldr eedot 2 megheneéti ¢l Dkux@. of
(pi fromthe excitation coil 8, and thus it can be

the gisamanat ta8agngdnd £ sekeitt MeAnet L60P M rF e ting plate
ot her hand, en the magnetic¢c short-circuitin | a
16 1% i 8Sr endveds?hk Ehﬁoﬁ?%%?%tbftﬁﬂfﬁﬁg%tgiorand 12
ma 3 g¥ m netic attractive force fromthe pernmanent
IiEgnet ~9¥rn the magnetic flux passage 10a so as to

TSR SRR 3L A chOU 1R Lin Rl e PRI Bnann
magh&8ld 784 AQ SAVE e Bh 21 LhBELT b€ 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 operated 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 reason it can be realized to save enerqgy of electric

power, by stopping energizing to excitation ccil 8, or decreasing

energizing current, after a closing state i1s 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
netic short-circuiting plate 16 so that a cl osing
[00§t3gt e %faﬁht}é ¥aht il EABUS BREFGLEFMYS B8 %k%ﬁa?m@anetlc latch
Therefore it can be realized to S@%e en

oy §RBering e o Cartof b PL  GHSEFBRCPR DL ReL 50 Cret iy closing

tat elec ro etlc attractl e forc
sta% cgn na netng eVene glz rgMBr §ﬁﬁb%é%lon coil B.

po""efﬁgrgff&ré‘ He@eagf[ ePéc?‘E'éoégx?e 8%13%59 d¢ E?SF!CEJ_C power,

addition, 1t can e oper d as a cons excl I'on

andb¥t @%”Eé@glﬁfg EBQQ%EFFa§mﬁgsfﬁécgt5tggb§1%ﬁ%é%iomagnetlc

between the nmagnetic plate 11 and 12 so

attPheakiyBorstad & fCaReSe riRtk OB LAldtY osbidA %éma MOR8r supply
a power supply is powered off at”™ the tine of

is pbaekeut srar athéhki kéme[ @F24] ab®ouithi 1 @de0N iike i S
possi bl e to use one el ectronagnet device as both an
el ecim aninetare, liat chnave @paonsdidnts excohat aon, exandhtion by
it is possible to be easily switched an
mougkéotyr onegnekignetdaichshand-aiconstang excitaat ilén between the
wi t hout being acconmpanied with conplexity of
mag@@ﬁgg teddon. Ithemrsflor®? i sccahhdépresdngediizingsande can be
hi gh price of an electromagnet device, while inprove
a“@@ﬁ%ﬁ?éﬁ&esbf-fﬁﬁde’F@ctVbﬂﬁgrﬁétpo"ﬁeﬁ/l%@wﬂh igdiesed off at
n.the gitronagnet devi ce of the present invention,

thelFl@ﬁn ﬁFfEH § PFoi'g céffStant excitation to an

100845 TEIPTR S SLeh 90 DLLSTR 09, LIS TRANSh oot omagres
dev?ﬁ %%%2)Fﬁgﬁﬁge%gaqgggneéa%f%é%ﬁ%ﬁlI%d;%ngﬁﬂﬁﬁﬁgg&CLtatlon
andei€C£§?ﬂﬁgﬁﬁhkgtbabghea51ly 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 electromagnet device of the present
invention, it 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

tc 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 nmake 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
ring 4 is ngt al ways needed because the arpature 2

bre%%ﬁ”%ép%baae 7 IS EHGY 36096 PeraversEhraghBeFere 2 can
it ti f th itati il 8. | .
be QA Er Rt SPret Sitet Y SRav: FEPFEQF(TAGMBr Ap e qpract ive force
of @%Eagg% £ %g%ﬁpqﬁﬂﬁg@ptic plates 11 and 12 can be
obs t

erve rom e out'si de of the el ectromagnet device
so th pductio r .an Laitat] hi
perso%ﬁcgﬁﬂge dlsbosggédﬁégggﬁ§g fg%gg]b?gcgéag?%0n§ﬁate 1o

arranfBgnebicGebhUnacaRti-art AeeWs ad %H@“ﬂj“%aﬂﬂﬁénﬁBﬂgrved from
magnet 9 can make increase and decrease by nmaking a

theC6@6Sidsast it aleatebmbhacibgel € sh@hatChlgtbdhd@ion error
plate 16 increase and decrease so that an exciting

or eurientaenengbzed toiexcipkatsioon catoide Slicandared easily.
adjusted to an arbitrary value. In addition, in

[00Ré3pecin veddnghnet caphayeetlcafiduk? comignét iocccudngd from the
can be centralized in R surface 17 by formng R

perpgnppatanagnet Toanadvake urfcaca s ehdndepeedse by making a cross
short-circuiting plate 16. Therefore | eakage nmagnetic

sectigRr gafabeidéBFfelsdBcad Crisdih ras Ciffiitig oo lgfe R6 increase

surface 17 and thus it can make a nmagnetic | oss , )
andr dfGE 8RS AndC nkR® iyt ¢ B | THERY® ISR gL to excitation

. trial i it 0027] Th toi ti
coi 38 B ASELLEEE Ly 00811 Thg gigsent | venc o
t . d i i tch b Ki deyi ce, h .
oo SRS, Ly S G I oY S 3
1B cHRPEE e G AIUEIYR 0L M8 SIS APGLGI 5, gecace ot

a cOhthBe LlLgkdcwherenl hg};ﬁe@%%%%—%@lr‘&%ﬁﬁin% ¢hogidg 6.

state at the tine of ackout .
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 conpri sing:
[an armature which is attached to a novable shaft;] a
novabl e shaft with an arnmature attached; [a stator
into which the novabl e shaft is inserted] a stator
which is inserted by the novabl e shaft and which is
contactabl e and rel easabl @&4f¥H the armature; an
excitation coil which is placed to surround the
arnature and the stator and generate magneti c force

1 hgﬁg %ng%rngkure e%l %F%;IOH of the stator; a
) pernanenF At |cﬁ ﬁeréi B Sngﬁ c force to hoId

gﬁngg Hgget Snihh; ghgt%ggh%& 8 ff%%am' C@haft ]

quroun excitation-corl and the per man
magngt,,apdef %Eﬁt”@%ﬁt b Q%ﬁé%‘%et %t%%'cfh"edt he

armature 1n a direction of the stator yrmgnetlc

flgx sfatbe axcd tati D 6@l hovaRdet BRaREr MBNENL e FRINPLS stator
and a magnetic short-circuiting plate which is

whiphoYidedselteapygbkhl s0va®lko stpdt Ghel perisnant contactable
magnet and nmakes a magnetic flux content occurred

andf refretthebper wanant hengmet tdeereased, wherein a
magneti c flux reduced by the magnetic
shantegtitat i ongepl atehidleni ¢ hel aredttur eswamburhe the armature
stator contact wth each other is conplenented with a
andnplgpestat et uaxnd rome hete axagneltiorfeoit .t@ shphfe the armature
el ectromagneti c device according to claim?1, further
in gofth¥PSEA[N atf Fhst SkagR&tic plate which is placed so
as to contact with an inner surface of the frane and
on@ B%F@aaenPh@ag@eﬁawgﬁphnggﬁggatfsmagnet1c force to held a

contact state with the stator:;

a frame which surrounds the excitation coil and the permanent
magnet and forms 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 1is provided
[removably] so as to span the permanent magnet and makes a magnetic
flux content occurred from the permanent magnet decreased,

wherein a magnetic flux reduced by the magnetic
short-circuiting plate when the armature and the stator contact
with each other is complemented with a magnetic flux from the

excitation coil.

2. The electromagnetic device accerding 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

13



[so 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 frane] and is

pl aced so as to contact with other pole of the

per manent magnet, wherein_ the magnetic
[SosﬁérPOElF@uFPPﬁ@C§I§F§h|§ ﬁﬁﬂﬁiﬂ“eplé%§H renovabl y

between the first magnetic plate and the second .

ratnGErens) HEeT s LoTH St Gaghat Padgd: eloably with the

|n] furt

PRt ShabRer AR EhE ExeTTat i ol T By cSd S0 a5 to
conEBQ%te%bd%tR r qu% %%o%%etg% ¥%§hﬁﬂﬁgﬁéﬂ;and the

rmanen net “I's supporte i'n such a

Mapnetet A Q§K§QHQ%%&9§Q Q%E%%QQJPE% i3 pIREOEEEC [hridged]

pl ate and the sec magneti c pl ate. a first magnetic

plabkat Ee%bﬁblgsb@cﬁ@@ﬂ SReaBi Ot cr@agﬁ@ﬁlw plut@nndn@e second
surface of the frame w thout contacting with the

magAERRtubeatand so as to contact with one pole of the
per manent magnet, and a second nagnetic plate which is
pl aced slidably with the armature so as not to
contact with the frame and is placed so as to contact
3. with other pole of thehpeebapentmamgattic vkeieenadeerding to
magneti ¢ short board is bridged between the first
clapmgnkt i twivkpeen hnfurheesecondrk@gneti c plate. 4. The
el ectromagneti c device according to any one of
[thpcparmangntomapnetarhe 2thee Ficifrbien ot heafirtdaged,eide by
content occurred fromthe pernmanent magnet is

sid Pﬂ%%%etaleofﬂoa’éerl@a%afw%%%pgr@fﬂa%ts%eﬁl%ﬁ i @wpported
in B@%rﬂﬁ‘@a@ ﬁ%ﬁﬁ%f%ﬁé%u'té%n%%f NEHC e the first

magnﬁa%g pfagérgﬂgeghglg%con gne%%cabq%%etqe movabl e

a first magnetic plate which is placed sc as tc contact with
an inner surface of the frame without contacting with the armature
and so as to contact with one pole of the permanent magnet, and

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

wherein the magnetic short board is bridged between the first

magnetic plate and the second magnetic plate.

4. The electromagnetic device according to any
one of [claims 1 to 3] claim 2 or 3, wherein

[a magnetic flux content occurred from the permanent magnet
is increased or decreased by making a cross section area of the
magnetic short-circuiting plate increase or decrease.]

the permanent magnet and the excitation coil are arranged side
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the permanent magnetic is supported in the frane in
such a manner to be sandw ched between the first
magneti c plate and the second nagnetic plate. 5. The
el ectromagneti c device according to any one of clains
1 to 4, wherein [the first magnetic body and the
by séeend regnétiec byay1ler shadde WGh their contact
surfaces with the magneti¢c short-circuiting plate
foFH@dPPﬁmﬁn%épE‘?‘Fn%ﬁéCn&&né‘tu%’oﬁt@)‘? dé’c&g\eecfrfaﬁk?ml“ such a
t he permanent magnet i s, _ increased. or decreased
manpe¥i hG AocrORAvLERTT ORCEYERT of ¢ hel gLt 1c plate and the

r{-circuitin | ate increasing or decreasing. 6.
Sec%ﬁg éﬁéé?ﬁgﬁa %%F%C devi ce according to any one of

claime 1 to 5, wherein the first magnetic plate and
the second nagnetic plate are nmade with their contact

5. surfaces with the ymRgnetd & r R deCi & QLY @ Riing to any
formed in R shape. 15
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.]
the magnetic flux cccurred from the permanent magnet 1is

increased or decreased by making a cross section area of themagnetic

short-circuiting plate increasing or decreasing.

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

wherein the first magnetic plate and the second magnetic plate
are made with their contact surfaces with the magnetic

short-circuiting plate formed in R shape.
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