DESCRI PTI ON ELECTROVAGNETI C DEVI CE Technical Field 5 [0001] The present
I nvention relates to an el ectromagnetic device, and particularly to a

magnet hol der for

hol di ng a pernmanent nagnet and a nagnetic

short-circuiting piece which are attached to an el ectromagnet. Background
of the Invention 10[0002]1n general, a swtch includes a pair of electrodes
I nsi de, where one of the electrodes is a stationary el ectrode and the ot her
el ectrode is a novable el ectrode. On-off control of the switch is

i mpl enented by control of an el ec_tmewqu—ﬂyni ce. The el ectromagnetic
l,

device is 15 conposed of an exciting co

an iron core, a frane, etc. A

nmover is thrown to a stationary side by a nagnetic attractive force that is
caused by applying an exci tEDECTROMAGNEFICXOEVYIQGEoi | . Constantly
excited nechani cal
mai ntai ning the thrown state. [0003] Conventionally, it is necessary to
conti nue constant energization of the exciting coil for maintaining the

t hrown stateTdéhnicelUFieldn wastage of power
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[0001]

| at ches and magnetic | athes are known as a latch for 20

The present invention relates to an

electromagnetic device, and particularly to a magnet holder

for holding a permanent magnet and a magnetic short-

circuiting piece which are attached to an electromagnet.

Background of the Invention

[0002]

inside,

In general, a switch includes a pair of electrodes

where one of the electrodes is a stationary electrode

and the other electrode is a movable electrode. On-off

control of the switch is implemented by control of an

electromagnetic device. The electromagnetic device is

composed of an exciting coil, an iron core, a frame, etc. A

mover is thrown to a stationary side by a magnetic

attractive force that is caused by applying an exciting

current to the exciting coif. Constantly excited mechanical

latches and magnetic lathes are known as a latch for

maintaining the thrown state.

[0003]

Conventionally, it is necessary to continue

constant energization of the exciting coil for maintaining

the thrown state. This results in wastage of power

consumption. Patent document 1 is known to disclose a

method for preventing this. Patent document 1 discloses

that a permanent magnet is provided in addition to an

exciting coil so that a magnetic attractive force of the

permanent magnet maintains a thrown state. When a
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consunption. Patent docunment 1 is known to disclose a 25 nethod for
preventing this. Patent docunent 1 discloses that a pernanent magnet is
provided in addition to an exciting coil so that a nagnetic attractive
force of the permanent nmagnet nmaintains a thrown state. When a switch is
shifted into the throwm state, then energization of the exciting coil is
stopped so that the thrown state is maintained by the magnetic attractive
force of the permanent nmagnet, for energy conservation. 5 Prior Art
Docunent Pat entitdhcigrehtftRat énto ddvairthrowin Siat2008h 8A8dA&rgitaspecodl |y,
FIG 2) Summary of the Invention Probl em(s% to be Sol ved by the Invention
10 [ 0005] The tpreeg¥sitiagprpthii StPeERRGSaknateth e digeni stafksite having
excel l ent usability., in whi | at,i J r.pmn gnet is

o ovi ded. bet qRe A SR BB At ACRe BBLERCSP IhF

el ect romgne?&rﬁghim ﬁagw&r Foreenkere BBV Gpnand which is usable
15 for both Of a constant &nergization tfype and an el ectromagnetic |atch

type. | n sas@ridgredataDetamentagnetic device is constructed with a

per manent magnet, the pernmanent magnet is tightened and fixed by sonme neans
during asseni@tgnt; dogument prevent the

Patent document 1: JP 2002-008498 A (especially, FIG. 2)
Summary of the Invention
Problem(s) to be Solved by the Invention

10 [0005] The present applicant proposed an
electromagnetic device having excellent usability, in which

" a relatively small permanent magnet is provided between a

frame and a mover wherein the size of the electromagnetic
device is suppressed from increasing, and which is usable

15 for both of a constant energization type and an
electromagnetic latch type. In cases where an
electromagnetic device is constructed with a permanent
magnet, the permanent magnet is tightened and fixed by
some means during assembliing, in order to prevent the

20 permanent magnet from dropping due to vibration or the
like. There is a problem that the magnetic force of the
permanent magnet decreases sooner due to pressure of the
tightening and displacement of the permanent magnet.
[0006] Accordingly, it is an object of the present

25 invention to provide an electromagnetic device in which a
permanent magnet can be held without pressure applied to
the permanent magnet, while preventing displacement of
the permanent magnet due to vibration.
Means for Solving the Problem(s)
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20 permanent magnet from dropping due to vibration or the |like. There is a
probl em that the magnetic force of the permanent nagnet decreases sooner
due to pressure of the tightening and di spl acenment of the permanent magnet.
[ 0006] Accordingly, it is an object of the present 25 invention to provide
an el ectromagnetic device in which a permanent nagnet can be held w t hout
pressure applied to the permanent nagnet, while preventing displacenent of
t he permanent magnet due to vibration. Means for Solving the Probl en(s)

[ 0007] The pr 9371 nveiheognréseab iaverttiomphean eldetrem adeetian: an

el ectromagnet is housed in a franme, wherein the el ectromagnet includes an
exci ting coi Idedcs: hereifd anmbleetram@amet ispupeds ket Fr8MeEnovi ng 5

aner gl 2ing CHETELEIT g eapeerdAnBEIRTLb8cS TROBREIH B ca: “ana v ght

si des of thesehestrHRBIAGHIOY Elevanel tﬁFpﬁ%\i/éﬁqsvviikEdatmnﬂbmﬁbder

between the frame and the exciting coil, erein the nmagnet hol dér is
f or med 105 of shafdnragdedipe neaeéat , mangh étiss @ ifnaanpedhiapa haagngtiec

t hi ckness equiival enf to or ., slightly greater than, thickness of the permanent
magnet ; and tchéc%tgéfé’fm @é’re?\?c"lilléggg 1 8 HE Y FRidn rélftted"g‘?\dedge

of the frane, shape,. whetieldh (e 4 N A 10X Gilend! nd-@otRabefedine of

the 15 frane-shape ‘and i nc i Xi°ng supporting pi eces arranged

on upper andddvele 5 ¢ VaHeldvitthxang £y et aserRid veitvedherie Ifraagd
supporting piece faces the fixing armwith a hollow section therebetween,

and has one énd dbhexd@ting coib wdierain the magseshapkdandsdiwstmed free
20 end; and spaces each o a suhface 0

f which. is.defined bet n f a
cor  espotidi ntof B ABRGSIHARS B cEBS BAG & 1ZaRESSNaP4 hE Uik of ¢ he
e YKL SL BRIl ) 0P RgAN P on O AR s

the permanent magnet; and the magnet holder includes: a
fixing arm connected to an edge of the frame-shape,
wherein the fixing arm extends along a center line of the

15 frame-shape and includes a fixing hole; supporting pieces
arranged on upper and lower sides of the fixing arm
respectively, wherein each supporting piece faces the fixing
arm with a hollow section therebetween, and has one end
connected to the edge of the frame-shape and another free

20 end; and spaces each of which is defined between a surface
of a corresponding one of the supporting pieces and a
surface of the edge of the frame-shape, wherein the
surfaces face each other, wherein one of the permanent
magnet and a magnetic short-circuiting piece is fitted in

25 each space.
[0008] The present invention is characterized in that the
frame is formed with a cutout whose opening is located so
that the free end of each supporting piece is exposed to

outside through the opening.
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25 each space. [0008] The present invention is characterized in that the
frame is formed wth a cutout whose opening is |ocated so that the free end
of each supporting piece is exposed to outside through the opening.

[ 0009] The present invention is characterized in that a free end side of
each supporting piece is provided with a stopper. Effect(s) of the

I nvention 5 [0010] As descri bed above, according to the present invention,
t he permanent magnet or magnetic short-circuiting piece is fitted and held
in the space[@f0@¢d iTheherasgnétinharddon Ehich aerctesizedaln ohat e

per manent ma%net to be attached w thout ti ghteni ng, and thereby 10 prevent
the magnetic IT@ecenfr side £ £A§hdeE PRP Tt GHt BIE¢R) 1RoP ERVEI€d With &y0ssi bl e
to prevent th i spl acenent of the pernanent magnet due to vibration,
because the 5’39 Nt magnet is fitted in the space of the nagnet hol der.

Mor eover, th@-‘ff%f.(l’é? dJrRtheenfVénARioh formed 15 with a cutout whose

opening is located so that the free end of each supporting piece is exposed
to outside tHOUpH]t heAspbesoghestabasyep awdorditgeboyth® pradare t he

per manent magnet or nmagneti c short-circuiting Pi ece after Ie_alsserrbl ing of the
el ect r omagnet N¥eddipBe the permanent magnet or magnetic short-

circuiting piece is fitted and held in the space defined in
the magnet holder. This serves to allow the permanent
magnet to be attached without tightening, and thereby
10 prevent the magnetic force from falling due to tightening.
Moreover, it is possible to prevent the displacement of the
permanent magnet due to vibration, because the
permanent magnet is fitted in the space of the magnet
holder. Moreover, the feature that the frame is formed
15 with a cutout whose opening is located so that the free end
of each supporting piece is exposed to outside through the
opening, serves to make it easy to replace the permanent
magnet or magnetic short-circuiting piece after assembling
cjf the electromagnetic device.
20 Brief Description of the Drawings
[0011]
FIG. 1 is a front view of an electromagnetic device
according to an embodiment of the present invention;
FIG. 2 is a partly transparent side view of the
25 electromagnetic device according to the embodiment of the
present invention;
FIG. 3 is a sectional view of the electromagnetic device

according to the embodiment of the present invention; and



20 Brief Description of the Drawngs [0011]] FIG 1 is a front view of an
el ectromagneti c device according to an enbodi nent of the present invention;
FIG 2 is a partly transparent side view of the 25 el ectromagneti c device

according to the enbodi nent of the present invention; FIG 3 is a
sectional view of the el ectromagnetic device according to the enbodi nent of
the present invention; and FIG 4 is a configuration diagramof a

magnet hol der enpl oyed in the present invention. Mde(s) for Carrying Qut
the Invention [ FRR2] &1i8Sa dohbiduatdonodiagpaai icfnadiregymet todlddre Spresent
i nvention, wherein FIG 1 is a front view, FIG 2 is a partly transparent
view of a si @nmpdeyesk irithe presentrinvesti@na sectional view of a side

o, L0t 1o (), fot PAFFTAE, O e PR IBY g Preaded ends, and
[0012] FIGS. 1 to 3 are configuration diagrams of the
5 present invention, wherein FIG. 1 is a front view, FIG. 2 is
a partly transparent view of a side face of FIG. 1, and FIG.
3 is a sectional view of a side face. In these views, 1
represents a moving shaft having threaded ends, and 2
represents a cylindrically formed stator having a hole

10 through which an end of moving shaft 1 passes. 3
represents a mover fixed to moving shaft 1. A breaking
spring 4 is pressed and inserted between stator 2 and
mover 3 so as to constantly separate stator 2 and mover 3
from each other. 5 represents a coil frame which |

15 surrounds stator 2, mover 3 and breaking spring 4, and in
which an exciting coil 6 is mounted. 7 represents a frame
which is U-shaped with a bottomed end. A central portion
of the bottom is formed with a hole 7a through which the
end of moving shaft 1 passes.

20 [0013] 8 represents an end plate which is U-shaped with
a bottom, a central portion of which is formed with a hole
similar to the frame. 9 represents a frame face plate
(frame) through which another end of moving shaft 1
passes. Frame face plate 9 covers an opposite side of

25 frame 7, and is fixed solidly to frame 7 with a bolt 21
through end plate 8 and a magnet holder 10 described
below. Frame face plate 9 is formed with a cutout whose
opening is located so that supporting pieces of magnet
holder 10 and places for holding permanent magnets can be
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10 through which an end of noving shaft 1 passes. 3 represents a nover
fixed to nmoving shaft 1. A breaking spring 4 is pressed and inserted

bet ween stator 2 and nover 3 so as to constantly separate stator 2 and
nover 3 fromeach other. 5 represents a coil frame which 15 surrounds
stator 2, nover 3 and breaking spring 4, and in which an exciting coil 6 is
nmounted. 7 represents a frane which is U-shaped with a bottoned end. A
central portion of the bottomis forned with a hole 7a through which the
end of novi nyiekedd fropassessidz [DR133Breepnes entssipmoetidgpkabe,which is
U-shaped with a bottom a central portion of which is formed with a hole
simlar to theheranen edgepsestage of thenBolef pinat @leteldp tibkedigh which
anot her end qf Vi h o F fa |.ate .9 cover.,s _an opposite
side of 25 fPa{hréD“?é? fggq]@ ﬁ%yh@@ﬁﬁﬁiwééﬁzfriﬁg%r 't'% %{‘%%rlttecgl t hr ough
end plate 8 t i i~be . p 9is
formed with gﬁgﬁoﬂ?g&}h?ossdﬂ)ggﬂin%t??%g%t g%j@?o%h%{égg%%?’?igﬁgbgél%des of
magnet hof derSthh anldtpl 28eis fiore chdlod nmgv reg remaftt 1nmadblets rown 28k sovaewed
fromoutside. 22 represents a sueﬁgrtin% t ube, where an edge surface of the

hole of end FPafETE1¢ S MPVERATOIFHAEN dnd W RBPPSYAP iy atiene 28N AvBYer 3 i's
7Sen 50 oV BRLLEh B SUBRAEL B8 (e Fo bR 650 LTSRN, o5t o
(" borcs STESCSHERCHENT B8 sedresemietne pesniapeng e Pl
which is held by magnet holder 10, and is inserted in a
10 magnetic circuit of an electromagnet to generate a
magnetic force for maintaining the stator 2 and mover 3 in
contact with each other.
[0014] FIG. 4 shows magnet holder 10 which is formed in
a frame-shape. Magnet holder 10 is formed of a resin
15 (plastic) for holding a permanent magnet and a magnetic
short-circuiting piece. An edge of frame 11 of magnet
holder 10 is connected to a fixing arm 12 which extends
along a center line of frame 11. A tip portion of fixing arm
12 is formed with a hole 12a. 14 (14a, 14b) represents a
20 supporting piece which is formed to project and located at
a position facing the fixing arm 12 with a hollow section 13
therebetween. The free tip of supporting piece 14 is
provided with a stopper 15. Each supporting piece 14 is
provided with a space 16 (16a, 16b) between supporting
25 piece 14 and one of upper and lower edges constituting the
frame 11, wherein space 16 (16a, 16b) has heights hl and
h2. Accordingly, supporting piece 14 has a spring property
toward the center line with a fulcrum being a point at which

supporting piece 14 is connected to frame 11. Permanent
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which is held by nmagnet holder 10, and is inserted in a 10 nmagnetic circuit
of an el ectromagnet to generate a magnetic force for maintaining the stator
2 and nover 3 in contact with each other. [0014]FIG 4 shows magnet hol der
10 which is fornmed in a franme-shape. Magnet holder 10 is fornmed of a resin
15 (plastic) for holding a permanent nmagnet and a magnetic short-circuiting
pi ece. An edge of frame 11 of magnet holder 10 is connected to a fixing arm
12 which extends along a center line of frame 11. Atip portion of fixing
arm 12 i s formadnatt Reaishbittetl2n the pldae afineigdydr bdeof spaee kbipporting

pi ece which is forned to project and | ocat at _a position facing_the
P X5 g ar m 193G 0RCE RBOMMCUEUIE SIS RISChePdbi (LERY THATH AlaERYTiGHT

supporting pi i Sy PLOVi j t t . g :pi ece 14
is provided \b\neéﬁﬁhiﬁ;%a%cgri g?ﬁ%??';%@h@emgeéﬁﬁpor ?nré%w%tecﬂ%' 4 and
one of upper fRddl oyep fADess0RHd tHbighetibeshoprritduitiier pidcepaze 16
(16a, 16b) has heights hl and h2. Accordingly, supporting piece 14 has a
spring prppeis Yittedain speceehbby thiene péiach veheoecpambanagtanag met at

whi ch supportin iece 14 is,connected, to frane .. Permanent  nmagnet 26 is
fitted in t ha%%ag@éﬁnﬁ&ﬁcgﬁhq{lt'ﬁlfr%'éw %?C@aé#e{i’r dReh May Bt i ng

per manent magharc a2 e ALY A EpRRAAREN Bppicalioht, MadherTobiting

pi ece 27 5 i gdlderet0i s soasrd Bymirhet sipad ewitieresparatate rth eagneter26 or
magnetic short-circuiting piece 27 is fitted nmay be selected arbitrarily
dependi ng onliaxsyl s0ath@h$enmagnsnthenasneto2bsof onaaneliensheiral with

eopect Lo DF RS el 2P 14 g e PO A8 % fBRREL o
e mane A SR ORI e kel gPenEnatiamaner, 26 <o
prevents chathiétlenessieh pafrmaenmarien agagte? 626ofthoamt permanent
magnet 26 is free from pressure due to attachment. This
prevents characteristics of permanent magnet 26 from
15 changing due to pressure. Frame 11 includes recesses 11a,
11ib through which fixing bolts pass.
[0015] As shown in FIG. 1, each of left and right sides of
the electromagnet is provided with magnet holder 10,
wherein a bolt 21 passes through hole 12a of fixing arm 12,
20 and is fixed to end plate 8 by engaging with the thread
formed in end plate 8. Other fixing bolts pass through
recesses 11a, 11b of the magnet holder. When magnet
holder 10 is attached to the electromagnet, the tip of
supporting piece 14a, 14b can be seen from the front side
25 of the electromagnet. By bending the tip of supporting
piece 14a, 14b toward the center line, it is possible to
make it easy to attach permanent magnet 26 or magnetic
short-circuiting piece 27 from outside to space 16a, 16b or

detach same from space 16a, 16b to outside. The magnetic
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15 changi ng due to pressure. Frame 11 includes recesses 1la, |ib through
whi ch fixing bolts pass. [0015]As shown in FIG 1, each of left and right
sides of the el ectromagnet is provided with rmagnet hol der 10, wherein a
bolt 21 passes through hole 12a of fixing arm 12, 20 and is fixed to end
plate 8 by engaging with the thread fornmed in end plate 8. Oher fixing
bolts pass through recesses 1lla, 11b of the magnet hol der. Wen nagnet
hol der 10 is attached to the electromagnet, the tip of supporting piece
14a, 14b can atéraetive fonceneanrbatadjusted by repdasesaendnafnet . By

Do Do T ReRerURER bR 2 G a2 ! e
possible to i e t ’
short-circuity P T -0 ' 164, r isane
from space 1§a('f}'g%'g%ﬁf€@y(zﬁuﬁiiisd§].@%@rﬁr&%&@?tﬁg%gﬁﬁcﬁ%\?? ?oardg%bggﬁ IE@

adj usted by repbacayenti.ef tpetimanephsvaghetn@bgiratiegneype ahdrt-circuiting

pi ece 27. Accordingly, this electromagnetic device can be adapted_in two
ways, i.e5 tdanagneldastadeh bypegi Zd1¢ atteghe bt it inagaeth26ype. The

or %3225 a1 G DA RGa CogRPRE CIECERT e IR e? Z?éﬁéib%%é\g?ﬁ'sgﬁ?@gniié,
descr bed abeuS PRI B G ot T O o Pl eor 6, “the

reaction forcdetbfahdestioppesptbng 4 serves to bring stop plate 23, which is
fixed to novi nghshaft 1, into contact with tae inner wall of frame face

plate 9 as i A@Qhedd by dhGoeieatremagnrgtich Fvé?ﬁt%qn‘étrath‘at%\ﬁﬁ 15 3 are
Foper et AMEATBEH BiquEARS, RVchbeRA EahoRale] rbpgpyno shrt 2
per menent magnetitdbg fdose | Bha FRIBEIDIT forteudt hrassiing fsgwmnlmg{eirrggen} -
(a6 pl at e OsamvEs fanbrma o $1ofdel 31 ovbirAdix ehbaemn@ans
shaft 1, into contact with the inner wall of frame face plate
9 as indicated by a dotted line, so that stator 2 and mover
15 3 are separated from each other, and thereby the switch
coupled to moving shaft 1 is in breaking state. In the
breaking state, the magnetic flux from permanent magnet
26 flows in a magnetic circuit passing from permanent
magn.et 26 through end plate 8, supporting tube 22, stop
20 plate 23, frame face plate 9, and frame 7 in this order to
permanent magnet 26.
[0017] Then, when a current flows through exciting coil 6,
magnetic flux ¢ occurs and flows in a magnetic circuit
passing through frame 7, permanent magnet 26, end plate
25 8, supporting tube 22, mover 3, and stator 2. At this
moment, the magnetic flux is a sum of the magnetic flux
generated by exciting coil 6 and the magnetic flux
generated by permanent magnet 26, by which the magnetic

attractive force serves to bias and hold mover 3 to stator 2
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[0017] Then, when a current flows through exciting coil 6, magnetic flux cp
occurs and flows in a nmagnetic circuit passing through frane 7, pernanent
magnet 26, end plate 25 8, supporting tube 22, nover 3, and stator 2. At
this nmonment, the nmagnetic flux is a sumof the magnetic flux generated by
exciting coil 6 and the magnetic flux generated by pernmanent magnet 26, by
whi ch the magnetic attractive force serves to bias and hold nover 3 to
stator 2 against breaking spring 4. Myving shaft 1 noves along w th nover
3, and bri ng@gal@%tmbf@ﬁhlﬁgospﬁhlﬂwﬂ st M/ 1IN PRFACE dNOVRF 8dONKe

mbod f th d bed h
por manent g "BAHSEagn el el BBe, BIBCANTTE 1 B?e Sri#@ﬂ?ﬁ?ﬁ%’vindt el d
in the Spaceit C18 e ”R@BSFCIQP%C‘:‘H the éh%o?:lh '%ngge]& e gand

magneti c sho uiting pi are prevent ed due to

vi bration, andvareibneeohsonutted e sbeseribad falbom@, the permanpentragnet .
This 10 prevents nagnetic characteristics fromchanging. The feature that
t he novabfe én@gnst ﬁlﬂtﬂ ﬂaﬁm‘i'ﬁgﬁ"pﬁ)éﬁ‘@rgmﬁﬁgt PIRCe r@’%&tﬁﬁﬁ'eﬁﬂ%gnet

The ot sctr omdim 14 ik Sea <t PucEife “Bhd el HERAET b @M tenori - ©°

attractive f %éﬁn%xhé\%%égfrfémbw& $h g ritdc raph ACRTEN i thh gt R e 'dFenent

magnet and magnetic short-Circuiting pirece. Mreover, it iS easy to attach
t he per manentp meagmete o rfrog neisipd achogt d dier tm\tubrr@tpmeg@ no ate fragnet
hol der or det ach sane fromthe net holder, 20 because such o;;ﬁ]r ation is

free except fFERM Y ATERTHTR EOF SRt the,©'55er pASdH: Mhagheat.
10 prevents magnetic characteristics from changing. The

feature that the movable ends of the supporting pieces
suppofting the permanent magnet and magnetié short-
circuiting piece can be accessed from the front side of the
electromagnetic device, makes it easy to adjust the

15 magnetic attractive force by access from outside and
replacement of the permanent magnet and magnetic short-
circuiting piece. Moreover, it is easy to attach the
permanent magnet or magnetic short-circuiting piece to the
magnet holder or detach same from the magnet holder,

20 because such operation is free except from the attractive
force of the permanent magnet.

Description of Reference Signs

[0019]
1... Moving Shaft
25 2... Stator
3... Mover
4... Breaking Spring
5... Coil Frame
6... Exciting Coil



Description of Reference Signs [0019] 1... Mowving Shaft 25Stator 3... Mover
Breaking Spring 5... Coil Frame Exciting Coil Frame End Pl ate Frane (Frane
Face Plate) 10... Magnet Holder 11... Frame 12... Fixing Arm

7... Frame
8... End Plate
9... Frame (Frame Face Plate)
10... Magnet Holder
5 11... Frame

12... Fixing Arm

14... Supporting Piece

26... Permanent Magnet

27... Magnetic Short-Circuiting Piece
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14. .. Supporting Piece 26... Permanent Magnet 27... Magnetic
~Short-Circuiting Piece -10- CLAIMS 1. An electronmagnetic device wherein:
an el ectromagnet is housed in a franme, wherein the 5 el ectronmagnet includes

an exciting coil, a stator and a nover, and the nover is fixed to a noving
shaft; and a permanent nmagnet is arranged in a magnetic circuit forned
by energizing the exciting coil, characterized in that: 10each of left and

right sides of the el ectronmagnetic deyi | S.provided with a magnet hol der
between the frame and the exciting coﬁ"%ei n the magnet hol der is
formed of a nonmagnetic material, and has a frame-shape having a thickness
equi valent to or slightly greater than thickness of _

1. An electromagnetic device wherein:

an electromagnet is housed in a frame, wherein the
5 electromagnet includes an exciting coil, a stator and a
mover, and the mover is fixed to a moving shaft; and
a permanent magnet is'arranged in a magnetic circuit
formed by energizing the exciting coil,
characterized in that:

10 each of left and right sides of the electromagnetic
device is provided with a magnet holder between the frame
and the exciting coil, wherein the magnet holder is formed
of a nonmagnetic material, and has a frame-shape having a
thickness equivalent to or slightly greater than thickness of

15 the permanent magnet; and

the magnet holder includes:

a fixing arm connected to an edge of the frame-
shape, wherein the fixing arm extends along a center line
of the frame-shape and includes a fixing hole;

20 supporting pieces arranged on upper and lower
sides of the fixing arm respectively, wherein each
supporting piece faces the fixing arm with a hollow section
therebetween, and has one end connected to the edge of
the frame-shape and another free end; and

25 spaces each of which is defined between a
surface of a corresponding one of the supporting pieces and
a surface of the edge of the frame-shape, wherein the
surfaces face each other, wherein one of the permanent
magnet and a magnetic short-circuiting piece is fitted in

30 each space.
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15 the permanent magnet; and the nagnet hol der includes: a
fixing armconnected to an edge of the frane-shape, wherein the fixing arm
extends along a center |ine of the franme-shape and includes a fixing hole;
-20supporting pieces arranged on upper and | ower sides of the fixing arm
respectively, wherein each supporting piece faces the fixing armwth a

hol | ow section therebetween, and has one end connected to the edge of the
frame- shape and anot her free end; and 25spaces each of which is defined

bet ween a surface of a correspondi ng one of the supporting pieces and a
surface of the ed%é’felb@réﬁ%@nélﬂﬁtpﬁemgQ'Sr‘cltahﬁ‘léérﬂrﬁ@éhﬁ"ﬁqg_ each

ot her, wherein one of the permahent magnet and a magnetic short-circuiting
pi ece is fittbdrattddizradhirsphaé.the Iramhe isl Botmerhgriehi 28 detdob as
clainmed in daim1l, characterized in that the frane is forned with a cutout
whose openi n§M@SERREEINSOIS H]@Faﬁﬁa $¢ dd @ dhsr Ireg e nd sq‘fggér‘:g ng piece is

Clhimed i oFWHRGrdREOBRRENS BRPRAEH o prip RS Y MR Srfikdr °°

supporting piece is provided with a stopper.

3. The electromagnetic device as claimed in Claim 1 or 2,
characterized in that a free end side of each supporting

piece is provided with a stopper.
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