12214356 ELECTROVAGNETI C PLUNGER BACKGROUND OF THE | NVENTION 1) Field of
the sl nvention This invention relates to inprovements in or relating to an
el ectromagneti c plunger- wherein a fixed 5 iron core is fitted in an end
portion of a-center hole of a bobbin and held in position with one end’

t hereof contacted with a stopper neans in the center hoIé? 'hﬂgsqygpin and
with the_other end thereof contacted with! & yoke on whicH the "

el ectromagretic plunger is nounted. 10 2) Description of the Prior Art An

exenpl ary one of conventional £G4 j l.upngers is shown in FIGS. 4
and 5. Rgferring to FIGS. 4 a%@%?thﬁggﬁgiiék#%§$f Tc pl unger shown
includes a sol enoird 3 nounted on a yoke 4 and including 15 ° a bobbin 1 and
a coil 2 wound on an outer periphery of the bobbin 1. Afixed iron core 6
is fitted in an end portion WcKeERINIE o OfifE ST fENTFOpObbi N 1, and a
nmovabl e iron core 7 is inserted tn the center nole 5 tromthe other end of
the bobbin 1. 20 ... The yoke 4.:is constituted froma first yoke
menber 4a having a substantially |aid-down U-shape in side elevation, and a
second yoke manberFidld efurthe tThvention ~ '

~'This invghtibn relatés to improvements.in or
-rel#tiné to an.electrbmagnetic plunger wherein a fixed
5 iron core is fitted in an end portion of~é center hole .
of'#lbobbin and held in position with one end thereof
'céntaéted with_a stopper means in the center hole of the
bobﬂin and with the other end thereof contacted with a
yoke on which the electromagnetic plungér is mounted.

10 2) Description of the Prior Art

An exemplary one of conventional electromagnetic
 §1ungers is shown in FIGS. 4 and 5. Referring to
FIGS. 4 and 5, the electromagnetic plunger shown
includes a solenoid 3 mounted_on é yoke 4 and including

15 ~ a bobbin 1 and a coil 2 wound on an outer periphery of

¢

the bobbin 1. A fixed iron core 6 is fitted in an end
~portion of a'cehte: hole 5-of'theibobbin 1, and a
movable iron core 7 is inserted in the centér hole 5
" from the other end of the bobbin 1. |
20 .-. The yoke 4 is constituted from a first yoke.
| _mémbe: 4a having a substantially laidédowﬁ U-gshape in

side elevation, and a second yoke member 4b secured to



-2- the first yoke nenber 4a in such a manner as to close the opening,of
the U shape of the first yoke menber 4a as particularly seen in FIG *5. :
The fixed iron core 6 is securely nounted substantially-at the center of
the 5 . bottom of the U shape of the first yoke nenber 4a. The bobbin 1
has, along a peripheral edge of the cenjer hole 5 of the bobbin 1 on t he

ot her end side, a hub-like axial annuldt Pprojection 8 which extends_axially
outwardly and is fitted inafitting hole 9 perforated 10 substantrﬁlly

t th t f ﬁ%?@ b 770
?nserteegelnn?{) ?he cent:er Eq% of‘%@go‘% Jrﬁ?ﬁ%nptég {é‘:;dg tehe IS.
fitting hol hQd Ypdrlitg® PO he SHEPD S %@%f& ]-%r_bke NPEREE Yo i ased

~outwardly of the solenoid 3 by a spring not shown. " upon energlzatlon

of the coil a& dett iBUIAHYIY idédh COH EFTG ] S5 I arie Iﬂiﬁeahﬁéﬂl@é@édw ‘A pair
of threaded holes 11-are perforated in one of a pair of sides of the -

~U-shape of tilae sldcutielyolmoulited rmutitaniciablyl @t pehe cdnfeastenitige screws 13-
are screwed into the threadéed holes 11 through screw fitting holes 12
forned ibn abotiss oflthe U-mhape (o Shectizatgneke n@hbeneta i 0 The chassi s
10 Thus, nbisb%irrrxblll rllga.st hea.l%lnegCt; Oprrealglr;?lzelfaflgggeerof the center hole
'
5 of the bobb1n_1;on,the1othe:_end side, a hub-like
axial annularfpiojectipn S-Whiéh extén&s-axially _
outwardiy and is fitied in a-fitting‘héle-é perforated
10 subsﬁantially at the center of=xhe.secoﬁd yoke member
~ 4b.
The movable iron core 7 is insérted_into the
center hole 5 of the bobbin 1. from the,side_bf-the-
~fitting hole 9 of the-seqdnd yoke member 4b and is
15 norhall& biased'outwafdly of the solenoid_3:by.a sprihg
ndt shown. Thus, ﬁﬁon-enersization of the coil 2,_the
movable iron core 7 is drawn into the solenoid 3.
_A.pair'of threadediholesxll-aré perforated in one ;}
6? a pair of sides of the U-shape of the first yoke
20 member;4g, and.a_pair of fastening screws 13 are screwed'
into the threaded holes 11 through.screw fitting holes
12 formed in a éha$sis 10 to.fasten fhe_electromagnetic
plungei-to thé chassis 10:.
Thus, in-assembling:therelectromagneﬁic plunger

25 - described above, at'first the fixed iron core -6 is



25 ~ described above, at first the fixed iron core 6 is -3- securly
mount ed ohto the bottom portion of the U shape of the first yoke nember 4a
by means of caulking or the like. Subsequently, the fixed iron core 6 is
fitted into the center hole 5 of the solenoid 3. After then, 5 the
segond: yoke menber 4b is securely mounted on the opening S|de of the first
yoke menper 4a by means of caul king or=tRe=li ke, and the novable iron core
7 is insewised into the center hole 5, thereby conpleting the assenbly of

h | <Pl u .. 10 h | lu
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S dlsadvantageous int Iclency In as I'S 1 ow and

the cost is hiQfy agker dentey- hé&@WBRXfCEhIHthNMENE'§N Zther then,

Accordingly, 1t is an object of the present invention to provide an
e'eCtrO”&ﬂnetﬁﬂéFﬂéﬁﬁﬁﬁ_#ﬁké*hember_4b is securely mounted on the

opening éide of the first yoke member 4a by means of
éaulking or the like, and the movable iron cére.7 is
inserted into the center hole 5, thereby completing the
assembly,of'the electromagnetic plunger.
10 _ Thg electfomagnetic plungér assembled in this
manner is mounted on.the chassiS-IO by the fixing screws
13.
With the electromagnetic'ﬁlunger of such a
consfructiqn as described above, assembly is made by.
.15 securely_mounting'the iron core 6 on the yoke 4 by.meansj
of cauiking or the like as ¢escribed_above.. Therefore,
it is disadvantaseous in thaf the working efficiency in
&;: :assemb;y is low and the cost is high accordingly.

- SUMMARY OF THE INVENTION

20 o Aécordingly;'it is an object of the present
invention to proyide an electromagnetic plunger which
can be'assembled in a high working effigiency at a ldw

'h'c63t; |

'uin’order-to attain the object, according to the



can be assenbled in a high working efficiency at a low cost. In order 1o
attain the object, according to the -4- present invention, there ts
provi ded an el ectromagneti c plunger which conprises a yoke, a solenoid

i ncorporated in the yoke and including a bobbin and a coil wound on the
bobbi n, the bobbin having a center hole fornmed therein, a fixed iron core
fitted in a portion of the center hole of the bobbin adjacent one end of
t he bobbin, and a novable iron core inserted in another portion of {he
center hole of the bobbin adjacent the other end of the bobbin, the bobbin

havi ng adj asesdehbei RPeneion ] Nehepé 2sSpoBReaelranSelatteaRLIALERG Wi th the
fixed iron core fitted in the center hole of the bobbin, the yoke IR

- cooper at i ngplidet wh senppenprteas 40ybrey hhgoleneddi LaBoepbeatBAPeAi tion
t herebetween in the center hole of the bobbin, said yoke being formed by
bendi ng parthefyekehasdi inchudhnghashobbéheandoangoili wophdngar the nount ed
and including a pair_ of sugport'p[ates-extendlng in parallel to. each other
such that skokbbobbthebgbbinihavinghat aeatesahdleufpomedpthereinn a
direction perpendicular to the direction of an axis of said bobbin, and"
sai d bobbinfigeﬂaﬂ%obfCanyﬁiﬁE?ﬁcin a portion of the center hole of
the bobbin édjacehf'éne end of the boSbin;:ahd.a'mév&ble |
iron core inserted in anofﬁer portion of the center hole
of the bobbin adjacent the other end of the bobbin, the
bobbin having adjédént the che.end thereof a st&pper means
for cohtactiné with the fixed iron core fitted in the
cénterfhble of the bobbin,.theIYOké:cbépe#éting with the
stopper means to hold the fixea iron core in position |
therébetWeen in.the center'hole5bf the bdbbin, said yoke
being formed by bending part of é’chaésis oﬁ'whi¢h éaid
) electrémagnétié plﬁhger is mounfed'ana ihéfuding éﬁpair.off
 support pléteé é#tending in parallel to each other"such
that said bobbin may be fitted.betﬁeen°5aid support plafes
in a direction perééhdiculaf to the direction of an axis
of said boBbih} and said bdbbin'is made of a synthetic
resin and.has_an'engaging elemenﬁ formed on each of a pair
-of flanges thefégflfbr resiliéntiy'engaging a cdrrese_
ponding engaging elemént‘provided;on Said;yéke-tq hold
said bobbih in position on Said'yoke; one of said supporf

‘'plates having. a through hole coincident with the center

fhoie of the bobbin for the insertion of said movable iron



resin apnd has an engaging el enent formed on each of a pair of flanges
ther,eof for resiliently engaging a corres- ponding engagi ng el ement
_prOV|ded on said yoke to hold said bobbin in position on said yoke, one of
sai d support. plates having a through hole coincident with the center hole

of the: bobbin for the insertion of said mofable iron -5- core
therethrough. If the fixed iron core is inserted into the center hole of
t he bobﬁﬁaﬁuntll it is contacted with and stopped by the stopper neans of

t he bobbin and then the gﬂpb is incorporated into the yoke, then the
fixed iron cof€%Ss nst the stopper means frontoutmardly by the

Kk d held Xe]
/P e et omgnet o pf‘u%%eff‘léa%?be NS "'Ise%tegq’i%@ﬁ. i ncy
at a low CPStgo‘}esl%‘%C'tfHe ’Iﬁ-ﬂ-{ 1Of f{hies téc‘f‘ d‘@é&%
exa r anyi ng

described in tail by way o e erenc e acc

drawi ngs. BRI By RECRIHZHHdY q:ea% AN NGZbbin and then the bobbin is

incorpofated'into the yoke, then the fixed iron eore is
pressed against the stopper means from outwardly by the
yoke and held in position at the one end side of the
bobbin. Accordingly, the electromagnetic plunger can be_
k aeeembled in a high working efficiency at a low cost.
A specificlembodiment of the present invention.will

now be deseribed in detail by_way of example with



FIG 1 is a fragmentary perspective view of an el ectromagnetic plunger, .
showing a preferred enbodi nent 5 of the present invention; FIG 2 its a ,
| ongi tudi nal sectional view, in an enlarged scale, of the electronagnetlc
plunger of FIG 1; FIG 3 is a longitudinal- sectional view of an 10

iel ectromagnetlc pI unger show ng a secog%Epreferred enmbodi ment of

{{he ‘present invention; FIG 4 is a fra ntary perspective view of a -

- convent i onal electronagnetic plunger; and FIG 5 is a longitudinal s~
sectional view, in an 15 . enlarged scaled, of the electromagnetic plunger
of FIG 4. TsfierenceDEsChheTACKOBPANENE QUSFRAESD ENVBODI VENTS Ref err | ng..
first to FIGS. 1 and 2__an electronaonetlc pIunoer according to a first
preferred 20  enbodi nBRLEE; DE OB _OF, THE : Bhown, The
el-ectromagnetic pl unger shown i.ncl udes a yoke 25 which is. consti tut ed from

h wh I
el o e B 8548 RTINS RN M A o1 1
and 22 fOrn@fee@rgmgﬁﬁggigrglﬂg§e§p%i%91531%F%yggyﬂ}ed embodlment

5 of the present 1nvent10n,

FIG. 2 is a longltudlnal sectlonal v1ew, in aﬁ
enlarged scale, of the electromasnetlc plunger of _ _
Flé. 3is a lengitudiﬁal'seetlonal view of an
10 electromagnetic ﬁlunger showlng_a secoﬁd prefefred
embodiment.of the-present-invention;. o |
FIG. 4 is a fragmentary perspectiVe view of a
conventional electromagnetic ﬁlunger; and
FIG. 5 is a longitu&inal seetional view, in an
15 enlarged sealed, of the electromagnetic plungef'of'

'FIG. 4.

-————.——-——————.———.—_——__———-_—-——_———-—

.Referfing first to FIGS. 1 and 2, an’
electromagnetic plunger according to a_first.preferred
20 . embodiment of the present invention is shown. The
_electromegneticgplunger shown inclﬁdee a yoke 25 which
is constifuted from a chassis 20 on which the
electromagneticsplunger is mounted. In particular, the

chassis 20 hae a pair of substantially U-shaped slots 21



t'herein,. and portions of the chassis 21 defined by the slots 21 and 22 are
bent: perpendlcularly upwardly relative to the remaining portion of the
ChaSS|S 21 in 5 such a manner as to oppose in a parallel relationship to
each other to forma pair of support plates 23 and 24, respectively. The
yoge 25 is thus forned by the support plates 23 and 24 and an internedi ate
portion Qf the chassis 20 between the suppOrt plates 23 and 24. A 10

sol enoi d&& is fitted between and held, by the support plates 23 and 24.

Th t f the.top of h_of t gtes 23 and 24
Ut obl | quel yeaE - EecRormen R BanfekesRiped shabRReIrtiRA SRR ¢ for mog

0N 19 i ohe CBROSLLE L8 £dpetoll 83CUnG! chUSsTUPRY oRhARESRE3 A 24 A

depression 2971S cen I ’nne of the

support pl.at eg23+@PPeSLAG b?ea§BpBQBE BE%S%nﬁicWﬁh&ﬂyau$%QEHib portlon of

the other support plate 24 1s swollen outwardly away from 20 t he 'support

plate 23 and ?eiﬂﬁﬂvéht80£3e3ﬁeh§1ﬁfh Oparedodt ofNehecdhassdh Lheinnol | en
portion 30 of the support plate 24. The solenoid 26 is constituted froma

bobbi n 325nadgueh a @xAhBSt as teSbPposedia aophr331WQU&d1Qn1bheh35 tobobbln
32. The bobbin 32 is in turn constituted froma
each other to form a pa1r of support plates 23 and 24,
respectively.. The yoke 25 is thus formed by the support
plates 23 and 24 and an intermediate portioh of the
chassis 20 between the support plates 23_and 24. A
10 solenoid 26 is fitted'betﬁeen-and held;by the support
plafes 23 and 24. | _
The opposite cérner# of the top of each of the
support plaﬁes 23 and 24 are cut obliquely as seen in
FIG. 1, and a pair of notches 27 and 28 are formed on
15 _:the épposite side edges of each of the suppoft plates 23
and 24, A depression 29 is.fbrmed substgntial}y at the
ceﬁtgr_of an inner wall-of the suﬁpbrt plﬁte 23 oppoéing
QJ | f the supﬁort platé 24 while a central portion of the
o£h¢f sﬁpport plate 24.13 swollen outwardly.away from
20 tbezsuppo?t plate-23'and a through-holé 31 is perforated
af_the qeﬁfer of thelswqilgn portion 30 of‘the support
lplate 24. . |
The solenoid 26 is constltuted from a bobbin 32
madé of a synthetic resin, and a coil 33 wound on the

25 bobbin 32, The bobbin 32 ié in turn constituted from a



tubul ar nenber 34 on which the coil 33 is wound, and a pair of square,,
f1anges 35 and 36 forned in an integral relationship at the opposite’ends,
of .the tubul ar nenber 34. The opposite sides of each of the flanges 35 and
36 5 are extended outwardly in the opposite directions to forma pair of"
clanmping el ements 37 and 38 which canéflanp t he support piece 23 or 24

t herebetween. A pair of projections 3@ and 40 of a triangul ar shape_. are
formed on inner faces of the clanping elenents 10 37 and 38 for 0 Agi ng
wi th the notches 28 and 27, respectlvely, of each of the support plates 23

and 24 The ubuhar FREReT 34 Oh WP i 1hafs & o §ithila Nk 3fa formed
t herein. Thg cénte?ﬁho | e 34a of the bqgkln 32 is stepp‘g{at 5§%ocat|on 41

thereof neapadp 8#dsqhat® f£lah@els!BH And WE Fordfd dirkGatintugsiapPor t

plate 23 and has a greater dianeter at a portion 34b thereof between the

'step 41 andrebletdenshiipt bt thellopposdiclentts of the iYubuleat wdmtask i ron
core 42 is fitted in the greater dianeter portion 34b of the center hole .
34a of the 3@. u‘hbubpposﬂltbels:ﬂés afd esledn afhcchd idhrnigesn 350randi B6 s
inserted-into the greater dianeter portion:34b of .the center hol e 34a of

t he t ubél ar amenextedded; omtowmddii|iyn dthet loprosi tf diveqtinisrtarenber 34,
it is contacted with and stopped.by the step 41 of .the center. hole 34a. 25
The step 41fPRasas@P#€s°§s°éamﬂﬁe@1msel3e7nmld fak whlch can .

clamp the support plece 23 or 24 therebetween.
A paxr of proaectlons 39 and 40 of a triangular
shape are formed on inner faces of the clamplng elements
10 37 and 38 for engeglng with the notches 28 and-27,
ffespectively, of'each.of the'support piates 23 and 24 .
'.The tubular member 34.of the bobbih.32.hes a eente: hole
34a formed therein. The center hole 34a of the bobbin
32 'is stepped et a iocationléi:thereof:neer.antend of
15 the tubular member 34.ad3acent.the'snﬁﬁort ﬁiste 23.aﬁd
has a greater diaﬁetef et a portionxé4bwthereof;betweenp
the step 41-and the end of the tﬁbular member:34. - A
cylindrical fixed iroh.cofe 42_is fitted.in the greater
diameter portion 34b of the center hole 34a of the
20  tubular member.34, and khen the fixed iron core 42 is
iﬁsefted into't@e greater diemeter portion 34b oftthe
cente: hole 34a of the_tubular.member 34 from'outﬁerdlj
of the ena'of‘the tﬁbﬁlsf member 34, it is contacted
w1th and stopped by the step 41 of the center hole 34a.

25 The step 41 thus serves as a stopper means element for



the fixed iron core 42. A novable iron core 43 is inserted in the center
hol e: 34a fromoutwardly of the other end of the tubular menber 34. A pair
of termnals 44 for connecting the coil 33 5 to an external electric
circuit not shown are inplanted at the top of the square flange 35 of the
'bo?bin:32. Each of the square flanges 35 36 of the bobbin 32 has a pair
of "slits_46 forned ‘al ong internediate portifons of the clanping el enents 37
and 38 tﬁﬁgeof in 10. order that the internedi ate portions of the clanping
el ements 37 and 38 may be readily deformed outwardly. In assenbling the

el ect romagnet i thel finged fomheorends ucAi movabier ibed ebweec4B8oishe chassis
20, at first the fixed iron core 42 is inserted into the greater 15

di amet er portieertediin Hthe gertenchelssddar fron outwandlyenfethes of the
bobbin 32. After then, the solenojd 26 is noved toward a position between

t he support pﬂ%ﬁ%%rZ%P%ﬂﬂgZﬁh%nﬁukglbﬁsﬂﬁﬁbﬂﬁmﬁ4rn the direction indicated

| :2)% may be gﬁ;ﬁf&%ﬁ%ﬁw ot Créritante thefe n%?n’é%%Lé%EgFﬁ?ﬁ 384802 ©
35 ' ¢
ange 35 and dge, ot Aok SUPPOLT G DL AL 20rBEY«Rot! BHBAH BELFRB1MAEC

cl anpi ng el ene
‘at the top of the square flange 35 of the bobbin 32.
Each of the square flanges 35 and 36 of the bobbin 32

has a pair of slits 46 formed along intermediate

C

porﬁions of the clamping elements 37 and 38 thereof ‘in
10 . order that the inte:mediate portions of the clamping
elements 37 and_38_may be readily deformed outwardly.

In assembling the-eiectromagnetic_plunger of the
construction déscriﬁed above to the chassis 20, at first
fhe;fixed iron core 42 is inserted into the greatef

15  diameter portion.34b of the center.hole 34a of the
tubular member 34 of the bobbin 32. After then, the
solenoid 26 is moved toward a position between the

' &J .- -support plates 23 and 24 and is pushed down in the
direction indiéated By an arrow mark A in FIG. 1 in such

20 __a'mannér_that the support plate 23 may be clamped

" between the clamping elements 37 and 38 of the square
flangé.35_and tﬂe other support plate 24 may be clamped
beﬁween the clamping elements 37 and 38 of the other
squafe flange 36 until the solenoid 26 is placed in

-25 position between the support pieces 23 and 24.



square flange 36 until the solenoid 26 is pl aced in 25 posi tion between
t he support pieces 23 and 24. Ther eupon, the projections 39 and 40 on
the clanmping elements 37 and 38 are first slidably contacted with and
pushed by.inclined edges at the corners of the top ends of the support
plates 23 and 24 so that the clanmping 5 el ements 37 and 38 are deforned
gutm&rdly due to their resiliency. Thelh()as the sol enoid 26 furthergﬁnves
down, the projections 39 and 40 slidably nove on the opposite side ggges of
the clanping elements 37 and 38 until they are finally resiLkenyly shapped
i nto the 10Therebpsn?7thedpddjeceipne! i3ociand @0 Wit tHE RN dngildes 23 and
24, thereby conpleting assenbly of the solenoid 26 to the chassis 20. After .-
then, the nelebentsr 8 snded383are ifirett edidabldyt kontacited hdlth 3kl of the
bobbin 32 fromoutwardly of the other end of the solenoid 26, 15 thereby .
conpl eti ng RYsbkadl Ppyofinphinefcedgemngicthe woamgas dferthe itorsweriis snal |-
projection 45 as seen in FIGS. 1 and 2, which is often left where a fixed
i ron core i9fpEhauevEPRYtRLALABNG3 Pada2dugpl fhads thet claapimg center of
-a rear face of the fixed irgn core 43, it wll be fitted in the depression
29 forn%d iﬁfFﬂﬁnFﬁné aag|38 are deformed outwardly due to:their P
resiliency. Théh; as the solenoid 26 further moves -
down, the projections 39 and-40:§lidably'ﬁove_on the.
opposite side edges of the clamping elements_37'and-38 m—
until théy are finﬁlly resiliently snapped'into the
10 notcheS{Z? and 28, respectivelj;'cf the support plates
'23 and 24, thereby cbmpleting assemblyfof the solenoid
26 to the chassis 20. - After then, the movable iron core
43 is inserted'intO'the center hole'34§'of the bobbin 32
from outwardly'of the bthér end of the solenoid 26,
15 thereby completing assembly of thé-eléctfomasnetic
‘plunger. |
Here, if such a small projection'45 aS”seeh in
FIGS. 1 énd 2, which is often left where a fixed iron : s
" core is produced by machining; is actually left at_tﬁe
20 center of a reér fa¢e of the Tixed iroh core 43, it wilI'
be fitted in the depression 29 formed in the inner wall
of the support plate 23 so that the fixed iron core 42
can be cloSél& contacted over the entire rear face

thereof with the support piece 23.  The depression 29

25 . thus serves as a relief means for'Such a smali



of ‘the support plate 23 so that the fixed iron core 42 can be closely
contacted over the entire rear face thereof with the support piece 23. The
depression 29 25 thus serves as a relief nmeans for such a small
prOJectlon After conpletion of assenbly of the el ectronmagnetic plunger,
h% moyabl.e iron core 43 may be connected’ g a desired operating nmenber 47
whri ch may, 5 for -exanpl e, be biased in thk direction to project axially
out war disngrom.t he bobbin 32 by a spring 48. In the arrangenent,
energi zati on of the coil 33 will pull the novable iron core 43 into the
bobbi n 43 t hePEBy® G%&PBri ng the operating nenber 47 and a nechani sm 10

connected to the. oper§klgg eleidh o fﬂg;ﬁ? I ¢ plunger thus
serves as an actuator for act ating the nec anlsn1|nc udi ng the operating

member 47. VVEﬂekhﬁoﬁhﬂﬁbﬁﬁgaﬁﬂ%h&%rpl%mﬁehdﬂhﬂﬂg3fgan YT UIRRly be
descri bed above, a fixing step such as caul king of the fixed iron core is

not involved Bnheetadsesble desired vheratiin alalaOnEynaiich manger .
Accordlngly, t he assenbling operation can be performed readily. Be5|des
since parg Offbbeeﬁbﬁ@&bs be Gielsededn the direction to project
axlally outwardly from the bobbin 32 by a spring 48. Inl
the arrangement, energlzatlon of the 0011 33 will pull
the movable iron core 43 into the bobbin 43 thereby
'.operatlng the operating member 47 and a mechanism
10 connected to the operating member 47. The
electromagnet1c plunger thus serves as an actuator for
‘actuatlng the mechanlsm 1nclud1ng the operatlng member
g -
| With the electromagnetic plunger of the
. 15 embodimeﬁﬁ described.above} a fixing step such as
caulklng of the fixed iron core is not 1nvolved in the
assembllng process of the electromagnetlc plunger.
'kJ¢ Accordlngly, the assembling operatlon can be performed
-read;ly. Be51des, since part of the chassis is utilized
20 as tﬁe.yoke, the number of pafts'is'reduced and thé
nééégéity §f a step of mounting the yoke on the chassis
is eliminaﬁed. “In additibn,.since the solenoid 26 can
be assembled ﬁeadily to the yoke 28 b& a simple |
opgrﬁtibh making use of the fesiliency of synthetio

25 resin, the assembling operation is facilitated



20 as the yoke, the nunber of parts is reduced and the necessity of a
step of nounting the yoke on the chassis is elimnated. |n addition; since
t.he sol enoid 26 can be assenbled readily to the yoke 25 by a sinple '
operation. maki ng .use of the resiliency of synthetic 25 resin, the
assenbling operation is facilitated accordingly. Referring nowto FI'G

B, there is shown an el ectromagnetic p‘ ger according to another preferred
enbodi ment of the present invention. gg 5 el ectromagneti c pl unggp«i s
simlar in construction to the el ectromagnetic plunger of the. precedng.
enbodi ment shown ..n FIGS. 1 and 2, and |like parts or el enent¥-are denoted
by like r ef BPERESIRER al s to those of FIGS. 1 and 2. The el ectromagnetic ..

| i h i S, | ff frQr e, el ectror icpl
pl unger shown in Frllﬁgy/fe%r#]’?’f%?lgg.gj'y‘{ iﬁf‘nts rﬁ'%(lte%elg SEE6D neticp gnger

of FIGS. 1 and 2 o ndri cal I'fon core 50 has a

f1 anged por &h @R t3bmaknd tdic°H1%nrA T -Jﬁ{sﬁe} ggfxm e 4l £Lq end

t hereof adjacent a support plate 23, and a- serving as a stopper
means is foeidddihentiloft thY g it A kAol orp¢a of a bobbin 32

substantially wi thin a range of-the thickness of a square flange 35, that
I's, neag thelecRpomaghlediic Jlunger is similar in construction to '
the eléctromagﬁetic plunger 6f thé précediné,emhodiment'
shown iﬁ_FIGS, 1 aﬁ& 2, and like:parts'of.elemeﬁts are
-denoted By iike:referénde.humgral#Itb.tﬁOSé_of FIGS;:I ‘ (;.
and 2. The electfoﬁagnétic ﬁlungér sﬁpwh_in FIG;'gfis
10 different from the el'ectz.'.dm'agne_ti_c .pl.unge.__rl 'of'.F:.'Z_I.IlGS.-Z 1
and 2 bnly in that a.cjiindficél fixed ir6nTc6re.50Thas
a flanged portion 51 of a greater diametef forme& “
adjacent an butep'eﬁd theréof'adjacent a support platé
23, and a step 52 serving aéﬂé Qfofpgf.méﬁhs is formed
15 at a poftion of # ééntef hole 34# of a.ﬁobbin_32 |
: substantialiy ﬁithinla range of thé;thiékness of:a
squ#re flange 35; ihat is, ngai the:suﬁport.plate 25.
"When the fixed iron co¥e 50 is inséried iﬂto tﬁé ceﬁter
holg 34a of ihe;bobbin 32,-thé fianged[p§r£ioﬁ 51
20 ._thereof.is contacted with and stoﬁﬁéd.byitge stbppér
means 52 of the bobbin 32 and is thus received in an
annular_rgcess 6r_gréa£erldiaﬁéter pbrfién 34b.of thg:
center hole 343._-Meanwhile, an'outéf end'fﬁce of the
fi#ed'iron_core 50 is'held in coﬁtadt with an:innér ﬁall

25  of the support plate 23 so that the support blate 23



When the fixed iron core 50 is inserted into the center hole 34a of the
bobbin 32, the flanged portion 51 20 thereof is contacted with and
stopped by the stopper neans 52 of the bobbin 32 and is thus received in an
ul ar recess or greater diameter portion 34b of the center hole 34a.’
Nﬁgnmhqle an outer end face of the fixe on core 50 is held in contact
with an jnner wall 25 of the support plare 23 so that the support plate
23 13~prevents the fixed iron core 50 from being renoved fromthe bobbin

32. The fixed iron core 5 s.thus held i sition,by the s rt plate
23 and the sURPETAHEaHRS SEL%FA  HEORBH® 50 Trop( RE1RK EERRYPRCLFOR

d bed
oot o oo SaRRRTas Lohe [ PROFLioh OobREBpohe! BB 883, B e on
i S not Ilrnteykgfkigﬁe eeﬁélguﬁﬂpﬁg ggg{g %ﬁ %ﬁ&bEHeaQeﬁﬁ? exaggﬁx changes

and nodi fi cat’l ons can made t ment s t he
fixed.iron cog® 4f e HobBin P25t ORPER bie 2BoREtPlct BER aéﬁsi-ibea t he

angul ar flange 35 of the bobbin 32.
5 Just above, 81m11ar effects to those of the preced1ng
| - embodiment can be anticipated.
| It is to be noted that the present invention is
not 11m1ted to the speclflc embodiments descrlbed above
and many changes and modifications can be made to the
ld embodiments. For example, the fixed iron core 42 or 50

" may bé étopped by an outer face itself of the angular

. flange 35 of the bobbin 32.



-14- CLAIMS: 1. An electromagnetic pluhger C rising.a yoke, a solenoid - -
i ncorporated in the yoke and including a b nmum‘a “lliwound on said
bobbi n, sai d bobbin having a center hole f ey ) fixed iron core -

fitted in a portion of said center hole of said bobbin adjacent one end of
sai d,bobbin, and a novable iron core inserted in another portion of said
centér hole of said bobbin adjacent the dther end of said bobbin, sai d
bobbi n havi ng_adj acent the one end thereof a stopper neans for contggh- ing
with said fi&éﬁlhﬁgn core fitted in said center hole of the bobbin, -The

yoke cooperating with the staopper ans. to . holdsaid fixed iron:¢ore in -
position therebetween i -’saiAcheéhetce_ _%%’eoﬁl,csa‘?ﬁ’%%i%?mpsra]lsdl%l& being-
formed by bepgdipng pag c ' i id c isG o) unger
I s nmount ed a£§k€2c8u5§%gkggga?§§§ ESS%S%P;§§|§?§s¥§§?e%§?ggg?§hggP§: el to
each other SgHoiHahngahdcB20PiBuRRY JA° shiil BOLRINICER 1A ILBIRP Halv it oS

in a direction perpendicular to the direction of an axis of said

and sai d bobfi BehsefBH818l farmeat RokireingShn fARddNaT oA cORBAGi RER QRENt
formed on each of a pair .of flanges thereof for resiliently engaging-a
correspondi ng pagadbRJot! eERE! cRhterdhdlen oFais@iyiobdbbd nhakddateint aebin in
position on sald yoke, one of said support . plates having a .= . _

' end of said bobbin, and a movable iron core inserted in

_another.portidn,of saia center hole of said bobbin
adjacént fhé oﬁher end of g#id'bobﬁih;uéaid bébbin.ﬁéving i;}
adjacenf the oné.énd.theredf a stéppeg;means.fof éoh#éct-
. ing hifh_said.fixed iron core fiffed in said ééﬁtgr'hole 
- of thé ﬁobbin, fhe.yoke.cboperating Qith ﬁhe stopper means
to hold said fixed iron core inﬂbosition fherebétﬁéén ih
said center hole of 'said bobbin, said yoke being formed by
behding part of a chassis on which said electromagnetic
plunger is mounted and including a pair of support plates
extending in parallel to each other'such that said Bobbin
may be fitted between said'supporf piates in a dirgction f'.
pérpendicular to the ‘direction of an axis.oflsaid bobbin, 5J._
and said bobbin is made of a synthetic resin and has an.
engaging element formed on each.of a pair of flanges
.thefeof for resjliently éngagihg a corresponding engaging '
element provided on said yoke to hold said bobbin ih
position on said yoke, one of said support platés having a .
through hole coincident with the center hole'gf the bobbin |

for the insertion of_said movable irbn core therethrough.



t.hfough-hol e coincident with the center hole of the bobbin for the
insertion of said nobvable iron core therethrough. -15- 2. An

€l ectromagneti c plunger as set forth in claiml, wher ' ' :
means ,.s constituted froma step formed within the center said - :
bobbi #, 3. An el ectronmagnetic plunger as set forth in cl iﬂ‘z’ﬁlﬂiﬂ“ﬁurﬂlml d -
stopper peans contacts with an axial engsface of said fi d" t '
positioff«said fixed iron core in the axial direction of said bobbin. 4. An

el ectromagneti e plunger as set forth.in claim2, wherein said fixed iron

core has a flange fqrnmed at .an axial end, thereof for engaging with said

stopper nmeans to poditi O\f SL&FYEMASNG cRiQPQ?Ft?ﬁaﬁgk °g$?ét?i i

oser ned it P Eken e VR G MR 16 CRIQULAQNAY oA B8 L0

the acconpapy RAIRAWHIY the center hole of said bobbin.

3. An electromagnetic plunger as set forth in claim

2, wherein said stopper means contacts with an axial end face
~ of said fixed iron core to position said fixed iron core in
the axial direction of said bobbin. |
\ 4. An electromagnetic_plungér as set forth in claim
2, wherein said fixed iron core has a flange formed at an
axial end thereof:for engaging with said stopper means to
‘position said fixed iron core in the axial direction of said
bobbih. |
S. An electromagnetic plunger substantially as
hereinbefore described with reference td. and as shown in,

Figs. 1 and 2 or Fig. 3 of the accompanying drawings.




