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; g3e $ z 6< T x"ia Z 7 7 i.~ Tl METHOD OF NANUFACTURINGNEFAP
AND APPARATUS FOR NMANUFACTURI NG SAME BACKGROUND OF THE | NVE dN“l“ﬁleId of

the inv .wmmm“@ esent invention relates to a nethod of producing a bead
inductoam@m ratus for producing a nol ded body to be included in a
bead i nduct Qgpw2. Description of the Related Art Bead inductors are umﬁd as

anti-noi se or noise elimnation conponents, particularly i waum sors
or other simlar devices, in which a |arge anmount of curre

supplied and transmtted. A bead indgctor consisting of a condugkswé coi
enbedded in rubber or resin material containing nmagnetic powder (such as
ferrite powder) is known. In general, in form this type of bead inductor,
a conductor coil is enbedded in resin or rubber material via injection

nol ding or the |Iike, whereby a nolded body is formed. Then, both ends of

t he nol ded body are cut to expose both ends of the coil enbedded in the
resin or the rubber material. Thereafter, netallic caps which define
external ternm nalETHeRt 0P ACESNUBAGTURING ~BEAD , INDUCTOR'AND ~ . ~~2 nppunted on
t he exposed coil ends, for exanple, by using an electrically conductive,

resinous paste or Vi g™ ORI MANUFACTURING SAME

RACKGROUND OF THE INVENTION

1. FEield of the Invention

The present invention relates to a methoed of producing

a bead inductor and an apparatus for producing a molded body

to be included in a bead inductor.

2. Description of the Related Art

Bead inductors are used as anti-noise or noise
elimination components, particularly in microprocessors or
other similar devices, in which a large amount of current
needs is supplied and transmitted. A Dbead inductor

) consisting of a conductor coil embedded in rubber or resin

material containing magnetic powder

(such as ferrite powder) is known. In general, in forming this
type of bead inductor, a conductor coil is embedded in resin
or rubber material via injection molding or the like, whereby
amolded body is formed. Then, both ends of the molded
body are cut to expose both ends of the coil embedded in the

resin or the rubber material. Thereafter, metallic caps

which define external terminal electrodes, are



Figs . 6 and 7 are sectional views illustrating a method of prpdeei g A

nol ded body used to forma bead inductor via injection nolding. It is noted
that the subject matter shown in Figs. 6 and 7 and the description thereof
contai ned herein has not yet been published. Referring to Fig. 6, an
injection nold, used to farma nol ded body to be included in a bead

i nductor, includes an upper nold portion 1 and a |lower nold portion 2. A
cavity 3 in which resin is nolded is formed in the upper nold portion 1. A
space 3a provided to forma projecti-n@ portion on the nol ded body is forned
above the cavity 3. At the lower nold portion 2, a spacer pin 4 is arranged
to be located within the cavity 3 when the I ower nold portion 2 and the

upper nold poytion ar i d et he te,l ed y | ten
oo n RS THe ERviy o el et i pE SR Baeledar A GUERRY A
nol ded 3Qdt s Tor cbhawt bgva, beadihpdechastisopr oducegousivegdihg.mol d of
Fig . 6, a conductor coil which is forned by winding into a spiral or

ot her shaped configurati tall.ic Wre, LOBRET WekBogcoat ed
with an insul &9y rrétab‘ﬁ);h ,aarsét;%ﬁ%atsmﬁloﬁvﬁyevgteér%urq'relslfbﬁs%s i ﬁgagrat}e?% onto the
spacer pin 4. Then, nolten resin containing I I wr,yF?2d%-~'S,' '~ f-

. ~~a~-~' of pypducing\e, molded 'body used tofifprm @ bead imductor via |
~ .r .~~r.. P i~ ~= -, 3 net i owder u ferrite
pomder,1P§%9ﬁ¥ﬁﬁeﬂf}%f%gﬁh%tcé§rﬁf;?%rwnﬁ Péb%a.%_ %fécégggﬁﬁ %h%ﬁﬁer
portion ;to p@;é orgregh @ui skde ehet BescoDPUEHAr tEBFkoENSBRhtadnea! Beltleanspacer
pin 4. #‘g Is a sectional view showing a state in which the outer

porti on Hess frostrege oubsedepwblasbedduct or coil 5 using the above-descri bed

met hod. As shown in Fig. 7, the conductor coil 5 is enbedded in the nol ded
body 6 , and the

Referring to Fig. 6, an injection mold, used to form a
molded body to be included in a bead inductor, includes an
upper mold portion 1 and a lower mold

portion 2. A cavity 3 in which resin is molded is formed 1in
the upper mold portion 1. A space 3a provided to form a
projecting portion on themolded body is formed above the cavity
3. At the lower mold pc:;rtion 2, a spacer pin 4
is arranged to be located within the cavity

) 3 when the lower mold portion 2 and the upper mold portion 1
are fitted together. A gate la used to supply molten resin
into the cavity 3 is formed in the upper mold pextion 1.

When a molded body used for forming a bead

inductor is produced using themoldof Fig. 6, a conductor coil
which is formed by winding into a spiral or other shaped
configuration, a metallic wire, such as a copper wire, coated
with an insulating material, such as polyester resin is

inserted onto the spacer pin 4. Then, molten resin containing



. Spacer pin 4 is located inside of tiwencondmetior -coi kS Thi-§spacer pin 4
m s, pul l ed out of the ol ded "body 6 “i‘fr ordef o al | ow f'or mati am qf van-tnner
"Bortion |ocated inside of the conductor coil 5. Figs . 8A, 8H, and 8Care
sectional views illustrating the steps carried out to forman inner portion
i nside of the conductor coil 5 via , nolding. Fig. 8Aillustrates the
nol ded body 6, with the upper nold portion 1 and the | ower nold portion 2
bei ng separated from each other as a result of noving the upper nold
portion 1 upward fromits position shpwa in Fig. 7 _ The spacer pin 4 is
di sposed in the nolded body 6 , and is nounted on the | ower nold portion 2.
The nol ded body 6 has a protruding-g portion 6a at the top portion thereof.
The protruding portion 6a is rempved by cutting or a sinilar process,
t her eby PaAN vk NPIUHRESpath FenLarEAtEnRONDFHed Hddy) %:tﬁf?lié‘tﬁhftlh@d upwar d
and rennved.thsrffron1 Fi% 85 illustrates a state after rﬁgnval of . the
spacer CaVity 3 from the gate 2, gausinganyter Rortion kg Re feddigd)ed

method . A space 6b.is for in the nol ded body 6 a result of the
removal BItF s%écté?e p‘”f‘?f‘cg“?%lf hc?’ﬁje Jsrb%ecxgt%% %net]“)ngt Oried"Th §He nol ded
body 6, ghe upper nold portion 1 is fitted onto the |ower nold portion 2
again, as shown in Figs. 6 and 7. Fromthe gate la, nolten resin is
supplied intot.he nol.d so : ow: Lot pac £RUSL L nner
Fafe 0L 90583¢48nh1 O LI 0nbliEn3PACE: Db, %, a,

portion to be inside o € conductor ¢ Ig. 8C1s a sectional

view ill4steatiag: oft oL ecfd & forgatisqaeof an igges PoEdiomcknsigde of the
conductor coil-5 wvia nolding. A protruding portion 6¢c corresponding to a

conf ogur atd aps g t he KGR A s dd ibed i MeG AtsHden top Pogtion of the
mol ded body 6 , while a protruding portion 6d is formed at the bottom

portion ghetbsnaukded BOEY § 150 cabeliacldeidi sROIRSN ded thiysBacandnthbe | ower
nol d portion 2 whew the spacer pin 4 was inserted. Fig. 9 is a sectional

view of tpackel gefl bady 6 foloedtlen tiheiakove-descri bedtivel donguatbliod. The
conductor coil 5 is enbedded in the nolded body 6. The protruding portion
6¢c is foroed &t. t M&itsoppeardn qrirof4 tie pwl ded dotlyo B, thaiheldhd pedtr udi ng
portion 6d is formed at the bottom portion of the nolded body 6. By cutting
t he nol déd imodyrdBer us? nglléwr fexmaplen afdRrei AGREEWPCATGMER cutting |ines
A-A and B-B, the ends_of the conductor coil 5 in the nolded body 6 are
exposed. MA2Fed Frsifle 2k Erecerrustyr comhbcted and nounted to the

exposed ends ; . . .
P Figs. 8A, 8B, and 8C are sectional views illustrating the

steps carried out to form an inner portion inside of
the conductor coil 5 via ‘ molding. Fig. 8A illustrates the
molded body 6, with the upper mold portion 1 and the lower mcld
) portion 2 being separated from each other as a result of moving
the upper mold portion 1 upward from its position shown in Fig.
7. The spacer pin 4 is disposed in the molded body 6, and is
mounted on the lower mold portion 2. The molded body 6 has
a protrudimg portion 6a at the top portion thereof. The
protruding portion 6a is removed by cutting or a
similar process, thereby, allowing the spacer pin 4 in the
molded body 6 to be pulled upward and removed therefrom.

Fig. 8B illustrates a state after removal of the spacer



vt wr2 ~Jir~.W: r of the conductor coil S, for exanplg, Rhy,Using
electrically conductive resinous paste or via spot melding.1 igsflgwgnd 11
are a side view and a plan view illustrating a bead inductor having
metal lic caps nmounted thereon. One end 5a of the conductor coil 5 is
electrically connected to a netallic cap 7, while the other end 5b of the
conductor coil 5 is electrically connected to a netallic cap 8. The
netallic caps 7 and 8 are used as external term nal electrodes. In the
above-descri bed bead i nductor and retthed of form ng therof-eo , the spacer
pinis renoved after formation of the outer portion |ocated outside of the
conductor coil via nolding. To renove the spacer pin, it is necessary to

ol dedPEBGY, DYt SerARBEer B SGeFRas PP ofue® S 8 i FESMEROLTnj ect | on
ot hod tRE Bed et Shaal 8 EHRbo be HOHRIP YAk R indR PPOREE PYLy To
"rvent fon Do A0S TRATRA helnt S8t 11 TR AL BobaCi RAGACEr SRl &' bedd | o
et L SR S SacaB Yt pBEedtngucto
again, as shown in Figs. 6 and 7. From the gate la, molten
resin is supplied into the mold so as to flow into the space
) 6b, causing an innerx portion to be formed inside of
the conductor coil S.
Fig. 8C is a sectional view illustrating a state after
formation of an inner portion inside of the conductor
coil 5 - yja molding. A protruding portion 6c
corresponding to a configuration of the
space 3a of Fig. 6 is formed at the top portion of the molded
body 6, while a protruding portion 6d is formed at the bottom
portion of the molded body.G so as to be disposed 1n the space
in the lower mold portion 2 where the spacer pin 4 was inserted.
) Fig. 9 is a sectional view of the molded body & formed
by the above-described molding method. The conductor coil 5
1s embedded in the molded body 6. The protruding portion 6C
is formed at the top portion of the molded body 6, while the
protruding portion 64 is formed at the bottom portion of the
molded body 6. Bycutting themolded body 6, using, for example,
a dicing saw, along cutting lines A-A and B-B, the ends of the

conductor coil 5 in the molded body 6 are exposed. Metallic

caps are electrically connected and mounted to the exposed ends



*

therein. Arcording to a first aspect preferred enbodi nent of the present
invention, there is provided a nethod of producing a bead 1|h§u6¢qu2|n
whi ch a nol ded body having a hol |l ow core conductor coil enbedded in rubber
or resin material containing magnetic powder is formed, and in which both
ends of the conductor coil in the nolded body are exposed to electrically
connect external termnal electrodes to both of the exposed ends of the
conductor coil, the method including the steps of form ng an outer portion
~ outside of the conductor coil vi-asnmd ding, by disposing the conductor
coil in a cavity of a nold having a first gate and a second gate forned
therein -.~ disposing a spacer pin which passes through the core of the
conductor coil and extends up to the second gate to close the second gate
and subbl YRRAGEPREVFERFeC Gt tPhe TodsiSX IRR IS i gﬁy ot idRF ekfRt 1 ¢ powder
into the pold cavity fromthe f first gaje and fo t he nol ded body with

t he cdﬁﬂ%%?SFlgﬁlF%ﬁﬁﬁﬁﬁﬂufﬁﬁﬁﬁeﬁFl byll%f?%?ttﬂﬁg?bgﬁatlon of the outer
Poacer pin Thes O{Qf ?‘S%f?%‘%cé%&i&uﬁbwd%s PR e eWeebhaEt S b RRe r Ubber
Pt agspsés BAMsToR o' eotrtfe FREAHIREIERES, ﬁ‘tgﬁéaﬂ's%laggr”??ﬂeibcagot“ger
extend horauah ! Be LU af biCcaandlahakt bl LoihNs0X0eLy LacOEMAY | el

portio € conductor col I'n such a case, ter ormati on

of the.gyhek Ry tecﬁfs @Y g Ofe ﬁ"»‘z conduct O'rhecg'tlh’evi %%dsw%rf Rin2 1S

pul I ed out. when the outer porti i's formed ~ ou_tside of the conductor

coi | ~c3nRlddy.cd e §Q_%C%rle@t&ﬂc%qugmcs&cﬁ&6 % RR%S 1hhrouah the core
ofy the conductor coil and to extend up to the second gate to close the
second ggat eheVRt 4101 SPEEHE Pl dindi S8 pakbedsent asaespaedadhicehnedi=ands

t hrough the core of the conductor coil fromthe second gate is forned. From
t he seedrettgaddesresin or rubber material i's supplied into the space =

| ocated inside of the conductor coil . In the first aspect, the outer
portion doed<mdthdazkeove-Bescenbedd after the foreRd orndictde outer
portion outside of the conductor coil, so that the next step of formng an

i nner portion ~ n~apf mies hogn efc fermigiad_thereans cdrvs PIRRT b ih iHe out er
portion being disposed in the nold cavity. The nold may have an
accommudata FiRA 1ol &= ¥ o ROt @4t T g Ct"r’r%e%ﬁaéélwﬁl n therei n.A%92%e%he outer

portion is fornmed oatsi~e._ of the conductqr C via mpldin a portion of
t he spé%%?ih#ﬂ Myt Be RAFRETC LIV t he 3E@oﬁﬁégépgng ﬂ8|5e§ﬂﬁepg§ﬁed into

the mol paC Itglnonltthe ot Qaecreshsaar}%i t%eonpen the mold and to cut the

protruding portion at the t0p portion of the molded body. This
makes it difficult to automate and simplify the injection

) molding cycle. Therefore, when the conventional bead inductor
production method is used, molded bodies cannot be formed with

high productivity.

SUMMARY OF THE INVENTION
To overcome the problems
described above, preferred embodiments of the present
invention provide a method of manufacturing a bead

inductor and a bead inductor molded body



|l ~r l;y .. ~: ~2 _$ the inner portion is forned inside of t he, ,canduct or
coil via molding, the spacer pin may be pulled out so that aldotwilon-df the
spacer pin is accommpdated in the acconmopdati ng hole. In such a case, since
an accommodating hole may be forned in the nold to-allow insertion and
removal of the spacer pin into and out of the cavity, it poss ible to
provide a an excellent an~c greai:ly-j, m~~roved production nethod which
al l ows automation and si~~l;f;cat' _en of the nolding process. The nold nmay
i ncl ude an upper nold portion and a Ifower nold portion. In such a case,
since the nold may include an upper nold portion and a | ower nold portion,
it possible to stably and easilv'insert the conductor coil into the nold.
When t ﬁcludes an upper nold portion and a |ower nold portion, the
spacer "pin nmay be divided into a first spacer pin portioﬁ98ﬁ&3§ﬁ§b€ond

spacer .ji; Qn, o t:h which fits
into the acconﬁoi% Rg2fhe

a0 B '- d = ( 2

second ;SPRACCEPI R i h ing a i n he se gate
fornedlin theoupp%rﬁ?gEti 8880%¥|0n I%Q?Eﬁﬁl ggﬁébéﬁ %rggéét?%ﬁ ggFg de of
the conduet®incoil Yia nolding, a portion of the first spacer pin portion

and a portion of the second spacer pin portion of the spacer gin may be

pushed into the nold cavity from theacsoapgatbng Rekerand Jgamipne second
11 -9
preferred embodiments of the present invention, there is

) provided a method of producing a bead inductor, in which a

molded body having a_hollow core conductor coil
embedded in rubber or resinmaterial containing magnetic powder
is formed, and in which both ends of the conductor coil in the
molded body are exposed to electrically connect external

terminal electrodes to both of the exposed ends of the conductor

coil, the method including the steps of
forming an outer portion - Qutside of the conductor
coil

viamolding, by disposing the conductor coil in a cavity
of a mold having a first gate and a second gate formed therein
-« dlsposing a spacer pin which passes through the core of

the conductor coil and extends up to the second gate to close

the second gate . and supplying the rubber or the resin

materjal containing magnetic powder into the mold cavity from
the first gate and forming the molded body with the conductor

Coil embedded therein, by, after the formation of the outer

portion outside of the conductor coil, closing the

first gate « pulling the spacer pin out of the mold

cavity _ and supplying from the second gate the rubber or



t~~~hi ~ EV;r, ~,:. gate, respectively, in order to bring he“fipg
spacer pin portion and the second spacer pin portion into chrit dicd widh each
ot her, whereby the spacer pinis forned so as to pass through the nold
cavity. On the other hand, in formng the inner portion inai of the
conductor coil v;a nolding, the first spacer gin portion may be pul |l ed out
so that a portion thereof is accombdated in the accommodati ng hol e forned
in the lower nold portion, and the second spacer pin portion~may be pulled
out and renoved out of the nold from the second gate. In such a case, the
spacer pin may be divided into a first spacer pin portion arid a second
spacer pin portion and forned so as to pass through the nold cavity. In
form ng the outer portion outside of the conductor coil via nolding, a
spaceth§i reminpgaterind yniasdining amganetbm péwdee fntstasppaee pin
portion and a portion of the second spacer pin portion into the nold cavity
and t fegamedtaera meseltcofipbhedrenovad cfsthehspaceneptpaserapitoi s pushed
into the nold cavity fromthe |lower nold portion so that the spacer pin
passeS¥IRTFh s e eavet 9 e condusson ediflnt bn fdezetontPat e f or ned
in the upper nold portion to close it, the upper nmold portion and the | ower
mol d 33k thReEaRCBE188si |y desi gridtEida thkt thRe§ORABS OB Cakanpl e,
positioned precisely with respect to_each qther. -r ~EBy:r:! ~~ ~21to
when t he splgftesru%? r‘?[ic?scﬁ'vi L kg formatiod,QleEbBi AUpBF (BRI a second
spacer pin portign.and far so as.to pass through the nold.cavity, the f
first gate may b@gFéﬁgﬁdqﬁrﬁﬁﬁaﬁﬁﬂﬁﬁc ¥dc%brtigﬁ? PRASFENPEPcASe, since
the figst y i e rtion, it |s easi er

t 0~ dgsqslg%?@%?rggxgﬁ%rre?ﬁge%ﬁ#%%%%&a% %gr%lrzq"aeoc?ml d. Int where the

spaceloPLRd Sofueded da19 o Ghksio FRAGE! WHd'-PRELLANATL duspc0ad spacer

pin portion an orned so as pass t cavity, or 1n the

case Werfs (98 HhES! tA2blghS iy Rikd b NehdRRSRaERL Sy P51 OingWAEN the
conductor coil 1s disposed in the nold cavity, a portion of the first

spacerextiengoipi 06 tR¥ HecpdahgdteutootlbBe ageoswvdadi §gtBol ewnand the
core of the conductor coil may be m+~ed onto the first spacer pin portion

i n orddare toppoert pan tilse pudiddtort CE |spacé hehLaki éytehds stishoaghase,
since the conductor coil nmay be positioned
the core of the conductor coil from the second gate is formed.
From the second gate, resin or rubber material is supplied into
the space - located inside of the conductor coil.
In the first aspect, the outer portion does not have to be
removed after the formation of the outer portion
outside of the conductor coil, so that the next step of forming
an inner portion inside of the conductor coil can be
carried out with the outer portion being disposed in the mold
cavity.
The mold may have an accommodating hole for accommodating
the spacer pin therein. When the outer portion is formed
outside of the conductor coil via molding, a

portion of the spacer pin may be pushed out of the accommodating

hole and pushed into the mold cavity. On the other hand, when



‘by inrserting the core of the conductor coil onto the first spacer pi
portion, it is much easier to design a molding machine. In ¥ rhﬂﬁgﬁﬁge
i nner portion - inside of the conductor coil via nolding, the first gate
may be closed by inserting a closing pininto the first gate. In such a
case) since the first gate nmay be closed by inserting a closing pin into
the first ~~t_e , the structure 7 E~ ;,r ~_~ -, ~~2 - m of, for
exanpl e, a nolding machine or a nold is .g, s Inpl if ied . when the first
gate is closed by inserting a closing pin after the formation of the inner
portion inside of the conductor coil™ ~Y=~d nolding, the nolded body may be
ejected fromthe nold by pushing a portion of the closing pin nut of the
first gate and inserting the portion of the closing pininto the nold

cavity. thesimhen pastioai bseféheeqol ded bodnggzd?e gj e e nold
_y3..~the closing pin used to close the first ga e? tﬁ§£§¥?%%?§¥épof, for

exanpl e, @i kol diviia mexkd g prttee rm_la:bé;ﬁ(?it}e nfay? @ g\_/llgier[:hfti ed. tpRd the
mol ded body can be automatically ejected after nolding. In the case where
the firs? Pgateqmsof| Usedphy eirnsen tisngc@onh8akB8dPiM thelL-ddnfbad Pihge case
where the nol ded body 1s ejected fromthe nold by using the closing pin
used to RPERe the first gate, during the formation of the inner portion of
t he conductor_coil via nolding, the second spacer pin portion which is
renoved out ofPtTHFHA gag@y BEntsen arqdmnadasimg e ey, basesthea i nto
the first g@%e. Iﬂ such a case) since the second spacer pin portion may be
used as the tFde¢hY PP rRlipe EisectiPe ard remowadnpfetha sphdengpimchi ne

orya mol & €51 P& He e $l:ihrc[:plciafvii%(;f, it possible to provicie a
an_excellent and greatly improved production method which
allows automation and simplification of the molding process.

The mold may include an upper mold portion and a lower
mold portion.

In such a case, since the mold may include an upper mold
pPortion and a lower mold portion, it possible to stably
and easily insert the conductor coil into the mold.

When the mold includes an upper mold portion and a lower
mold portion, the spacer pin may be divided into a first spacer
pin portion and a second spacer pin portion, the first spacer
pin portion having a shape which fits into the accommodating
hole formed in the lower mold portion, and the second spacer
Pin portion having a shape which fits into the second gate
formed in the upper mold portion. 1In forming the outer portion

outside of the conductor coil via molding, a

portion of the first spacer pin portion and a portion of the
second spacer pin portion of the spacer pin may be pushed into

the mold cavity from the accommodating hole and from the second



‘A mol ding cycle of ~ n~ert~ na the conductor coil into the nold cavity,

form ng ;~~ N™Nr 7 EV.,-" ,.:~~Z - 12 the outer portion quysmge:pﬁzthe
conductor coil b~ via molding, formng the inner portion , , of the”
conductor coil via nolding, and ejecting the nolded body fromthe nold may
be repeated by automatic control. In such a case, since the nolding process

carried out to forma bead i nductor nol ded body may be automa~ed, it is
possi ble to increase operation efficiency of a nolding nmachine, and to
mass- produce nol ded bodi es econom cal lyy.- Accordi ng to anot her aspect of
g~-_efe3-.red enbodinPnl,;,.,5 0_~ the present invention, there is provided
an apparatus for producing a nolded body ~cz be included in a bead

i nduct orga 4 LC ml . ded body is formed in a nold cavity via injection
mol di ng %ﬂe@n' \E)%HH&EESVF d 'bedh ?%ﬁét‘b‘? byiegethei €arby sparect ipig

ext ernalyd,6f yapal . gl redes to both ends of , ~ hollow core conductor coi
di sposeél3 in thrg %r%?dgggbggﬁof‘&?ﬁé’&w e RA Tl Ahel 1 @y ¢ vt @ot ew cORAUCT OF

coi | indahbespL,resi teri.al containing magnetic powder, the
~, nWar , ~. us in~|uﬁfnah%ﬁgﬁgbgﬁﬁnﬁﬁfﬁﬁﬁth% havipgnadseeond gat @aasfirst

gate andrddeq@gedhtCro1a yhper or the resin materi~"1, containing
magneti ¢ powder to bgosupgﬁﬁg intd ﬁé%ﬂﬂﬁ%?ﬁ»ﬂ%ﬂﬂ'z%ﬂcﬁﬁ#mh®gdtpertion

whi ch i stfidy esbt0ibhe upper noly [ to - define the nold cavity, the
lower mold portion having 1 "} ﬂ@%N$P~E§?eciQdRFt9r1§°lén ac&nodat i ng

hol e i nme@ lgbrig preHdi€rieaft kpaaledyif { cewih, ~ substantially
center portion of the mold gavity§ LSRN BE pdl 1 023 Ehat

2 portion t i j j
| p hereof is accommodated in the accommodating hole

formed in the lower mold portion, and the second spacer pin

portion may be pulled out and removed out of the mold from the

Second gate.

In such a case, the spacer Piln may be divided into a first
Spacer pin portion and a second Spacer pin portion and formed

SO as to pass through the mold cavity. In forming the outer

portion outside of the conductor coil via molding,
2 Spacer pin may be formed by pushing a portion of the first
SPacer pin portion and a portion of the second spacer pin

portion into the mold cavity and

causing the first and second spacer pin portions to contact

each other.

Thus, compared to the case where one spacer pin
1s pushed into the mold cavity from the lower mold portion so
that the spacer Pin passes through the mold cavity and is .
inserted into the second gate formed in the upper mold portion
to close it, the upper mold portion and the lower mold portion
cantnaeasilydesignedsothattheyare,forexample,positioned

Precisely with respect to each other.



a first spacer pin portion arranged t-2be novably di sposed in the

accommodating hole ' in the Iower nold portions a second $Ra&ev pr portion
,~, Lragged to be novably. disvo~ed in the second gate in the lipper nol d
portion i and a closing pin ~-~~g~d to be novably disposed in the f first

gate in the upper nold portion] wherein after insertion of the core of the
conductor coil onto the first spacer pin portion, a portion of which first
spacer pin portion is upwardly pushed out of 'the accomodati ng hol e fornmed
in the |ower nold portion, the upper igol-d portion and the | ower nold
portion are fitted together to define the cavity used for the injection

nol ding ~ the second spacer pin portion is pushed downward so that a
portion thereof is pushed out of the second gate in _the upper nold portion
in order to BRRAgtHife SPASHTI Rhckt Pinipedt Fohoi At §1E8Rt ARRCRITt Bitthe first
spacer pin portion, whereby a spacer pin Wich passes through the cavity is
fornmed RRIERCD &nd @ $3PHALDRACEF PhB PRSFACRRABRI APTRGHt FCnidfg Sagnet i c
powder is supplied into the cavity fromthe first gate to formap outer
por t i onP3SF-threa Iy HhRe™OSRdGaY S yco.tﬁgmamw miy be f&“‘ﬁ%r“t he
rmlding,t the first ngcer gln portion is pulled out so that a portion

t her eof 1§ ARRSHOMAT 2dPPRELARB- accomrmodating hole formed in the | ower nold
portion, and.the secgnd spacer pin portion is pulled qu repgvied out of
the nold fromh ﬁémg‘eéo'ﬁasgat%rngﬁt.‘??ft’cﬁ%sigﬁgtpepf“r?yi BSi Iﬁ%%g %dl%%gt he

ZITSt 0B d0 fd PR dte dd [ ol G2 Gy ERO e&@.@rses-oal%ggﬁ?-fépee;%g;ggé or the

resin matérial containing nagnétic powder 1S supp Into a’s for ned

inside qf gfdveq £RRIHSERE neOLl abwdAW Iing out the first spacer pin portion
and the secondfs%acer an porﬁion, wher eby t he nol ded body ~~vin4 the

conductor coijn anedded theded s shidmdpiln isuahvadeasentaf hefa Ebe
formation of the outer portion outs, Lde OP the conductor coil , via

ol di ng,s @dc & ANGL n A9 4 Déin CaRd ke sfeiotRy spaickad panopothecaoaddctofmeai | .

wi t hout taking out the outer portion fromthe nold. This nakes it possible
to produce a®l dedphedi ehreffghciterd lmold--aulr ey h_ot nit hehabowsedeberibed
device, the closing pin may be used as the second spacer pin portion. In
such a cuse, fihetsgruet isefatmefioinekhrphppeanmphpepridnonnl when &hwol d can
be area sinplified. This makes it possible to automate the nel di ng process
and to rednéecipirdiceg-lcdst slisprged hen the mold cavity, a portion of

the first spacer pin portion may be pushed out of the
accommodating hole, and the core of the conductor coil may be
meunted onto thé first spacer pin portion in order
to position the conductor coil in the cavity.
) In such a case, since the conductor coil may be positioned
by inserting the core of the conductor coil onto the first

spacer pin portion, it is mugh easier to design a molding

machine.
In forming the inner portion < inside of the
conductor coil via molding, the first gate may be closed

by inserting a closing pin into the first gate.
In such a case, since the first gate may be closed by

inserting a closing pin into the first gate, the structure



. is used or when the closing pin is used as the second spacerfm N, PALl On
after ., ~~r~fir: rvv - 15 the formation of the nol ded béﬁv wiith t he
conductor coil enbedded therein, the upper nold poxtion and the | ower nold
portion which have been fitted together nay be separated from each ot her,
and the closing pin may be noved downward to push out and eject the nol ded
body fromthe cavity. In such a case, since the nolded body may be pushes
out 1 of and ejected fromthe cavity by noving the closing pin downward,
t he nol ded body can be easily takedlowt, and the nol ding process can be
automated. PVI*, ~1 neni! 1 1 1 g$ S O B~T~. FF DF~~$~RT~T O OF THF
D~A WTNGS Fig. 1 is a sectional view a~: ng a nethod of producing a nol ded
body be i ncl ud ~ n_a_bead i nductqr, according o, a preferred enbodi nent
of thgégprgé)é—nte’ﬁaﬁa%d]h?ioﬁ.mﬁig.m? PECRI0E (o fal P bw & gf—ﬁ%ﬂ# a ngt hod of

Fo a TG drent of "the present invention.  :iea L I — - 16 Fg. 3
body S°C! AR ¥n@VeTree RSIEA1BYE B 1a580eiRG BIOELING B4 Ao
 after the format:on of the inner portion
inside of the conductor coil - yia molding, the molded body
may be ejected from the mold by pushing a portion of the closing
) pin out of the first gate and inserting the portion of the

closing pin into the mold cavity.

In such a case, since the molded body may be ejected from
the mold via the closing pin used to close the first
gate, the structure of, for example, a molding machine or a
mold can be greatly simplified, and the molded body can be
automatically ejected after molding.
In the case where the first gate is closed by inserting
a closing pin into it or in‘the case where the molded body 1is
ejected from the mold by using the closing pin used to close
) the first gate, during the formation of the inner portion
inside of the conductor coil viamolding, the second
spacer pin portion which is removed out of the mold may be used
as the closing pin for insertion into the first gate.
In such a case, since the second spacer pin portion may
be used as the closing pin, the structure of, for example, a
molding machine or a mold can be greatly simplified.
A molding cycle « ' including the steps
of inserting the conductor coil into the mold cavity, forming



'~0 be incl Ldg i n a bead inductor, ac~cord~ ~q~Q ~ g~erred enpzdngnkw f
the present invention. Fig . 4 is a sectional view 1' ~ |ytratshga’ mvhod
of producing a nolded body t,,o be includgd in a bead inductor, ac, ~ordina
to a y~~, ~erred enbodi nent of the present invention. Fig . 5 is a sectional
view il lustrating~, m~tyhod of producing a nol ded body t4 be ~,.,~~~vLqg~d
in a bead inductor, 3ccordsna to a prefe_rrg~ enbodi nent of the present
invention. Fig. 6 is a sectional view ~ >~r,~ ~,n~ a rel ated process of
produci ng a nol ded body ~ to be insllZaded in a bead Inductor . Fig. 7 xs a
sectional viewil.l.~ ~trating th,~ related process of producing a nol ded
body ~~ be included in a bead inductor. Figs . 8A 8B, and 8C are sectional

views lypd i rel ated process, of producing a nol ded body to be
inc~, u ~ nl{?%%a |n%g§ or . Fig. ﬂ%iéggegfi%%tlc%‘%w*b‘?racmd%ﬁ body

produceg by dhe [ &1 ~.aqn nethod. .[Fig. 10 is a_ side view of a bead
i nduct or . )lé} gl%ﬂ(fi sfoaﬂé)fxg C%/rllee\ﬁn&ert REIH8d i nduct or.. An5gde ofjfhe/ w,: ~~

- 17 RdHa [ sect {,gna [ of a |.d of. enbqdi nent  of the present
i nventi on. T%?%rngfglis uggg bgiégg 'a? §@§q§ﬁﬂﬁ\ﬁﬁfi 4 gl di ng.

' Che nAsbmreher AshaY ma v r.old portion 11 and a | ower nold
portion 12 . As shown in Fieg%%se, %ﬁiﬁ”of 2 EO?%glﬁFEQEEﬁBF'd or i on
In such a case, since the molding process carried out to

form a bead inductor molded body may be automated, it 1s

) possible to increaseoperationefficiencyof‘amoldlngmachine,

and to mass-produce molded bodies economically.

According to another aspect of preferred embodiments of

the present invention, there is provided an apparatus

for producing a molded body to be included in a
bead inductor, in which the molded body is formed 1n a mold
cavity ¥ia injection molding when producing the bead

inductor by electrically connecting external terminal
electrodes to both ends of ahollow core conductor
coil disposed in the molded body formed by embeading the

hollow core conductor coil in rubber or resin

material containing magnetic powder; the apparatus including

an upper mold portion having a first gate and

a second gate- arranged to allow rubber or
theresinu&ﬁﬁxialcontainingmagneticpowder to be supplied

into the mold cavity_

a lower mold portion which is fitted to the upper mold portion

to define the mold cavity, the lower mold portion having



. ~1 and the lower mo],,~~" ort'~n 12 are fitted together, a cavity 13 8
first gate 14 and a second gate 15 .are ~rovi~led gate t 5 hieifan&led to
al I ow rubber or nolten resin containing nmagnetic powder to flowinto the
cavity 13. An accommodating hole 16 is formed in a portion of the |ower
nold portion 12 located .. ,~o_ ~~t,~p correspond to a ~ ocation of the
aDnroxi mate Center portion of the cavity 13. A first spacer pin portion 18
is novably disposed in the accommpdati ng hole 16. A second spacer din
portion 17 is novably disposed in-thg second gate 15 forned in the upper
mold portion 11. 1n the state shown in Fig. 1, the first spacer pin portion
~,r,2j] ~~~sSrV:r L..~r - 18 18 and the second spacer pin portion 17 are
bot h pushed into the cavity 13 so that an end _portion, 18a of the first
spacer R RCHBMAGH 4P B RAHF 4R RRATHIPP; LRI ETE 1FCTRS BEcHRASAE4E8 pin
portion 17 contact each .ot her. Q cIosan1pin ( described |later ) can be
movably GEPoRERCPASAE Wiy & SHREEAPALIALLY  he SERETSRSRT AT Bifg. 1,

th~, ~, ~~~in ga diiposed outside the nold_ 1 A conductor coil 10 is inserted
onto tHE® fTPLE §AYEHY4pin portion 18. The coil 10 fig ore ~ ab v forned as

an hol 1. ore.caonductar_coil by, for_exanple L nding. i;n . a spiral or

ot her ~a_5(r3f isﬁaégﬁ%gﬁ P%h_?oa tn%%%ll | cmﬂ%ﬁ&ﬁé%&m coat ed
W th ] ti;ng i S yester resin. ription wll
nom1bggbéééghgfl@héﬂg%g%%g%gé??%ggggth?ggforn1a bgghq%ﬁﬁﬁgggﬁpﬁg ed body

usi ng %@?t&?h?CtiO” mold of Ffig. |I , in accordance with ,~ _eferr~d gay

odi menis of fhe present invention_ As shown in Fig. 2, when the conductor

coil 103i $eb8nRY SPACLH bint PErERYE, the i fhdesd | Hlo Ae ORSPaBIGLE, Wi th the
upper nold portion 11 being lTocated ~.rarate from and above the | ower nold

portion 12, and Whisgsyed imkaepoetbnl d2tbei ng di sposed bppew mded upper
nol d portion 11. Wth the nold in the open state ) a portion of the f first

spacer ppirnt ijpar t j cand8 4 sc pusheq ppnar d f pemanleed trough dofrelp in the
| ower nmold portion 12. The conductor coil 10 is disposed in the nold by

inserting the tdispofed~in theVfinst gkGke hol | ow cor &hef uppercoaddct or
coil 10 onto the first spacer
portion,

wherein after insertion of the core of the conductor coil
onto the first spacer pin portion, a portion of which first
spacer pin portion is upwardly pushed out of the accommodating
hole formed in the lower m&ld portion, the upper mold portion
and the lower mold portion are fitted together to define
the cavity used for the injection molding+. the second spacer
pin portion is pushed downward so that a portion thereof is
pushed out of the second gate in the upper mold portion
in order to bring the second spacer pin portion into contact
with the first spacer pin portion, whereby a spacer pin which
passes through the cavity is formed r»In this state, the
rubber or the resin material containing magnetic powder 1is
supplied into the cavity from the first gate to form an outer

portion -outside of the conductor coil the molding+



‘pin portion 18, so that the conductor coil 10 is fitted onto thq_jiLsﬁ
spacer pin portion 18. In other words, the conductor coil 10! WshpbsLﬂ'oned
in the cavity 13 by inserting the conductor coil 10 onto the first spacex
pin portion 18. The first gate 14 formed in the upper nold portion 11 is in
an open state. The second spacer pin portion 17 is inserted into the second
gate 15 so that the end portion 17a of the second spacer pin portion 17 is
pushed downward and protrudes fromthe second gate 15 wth the second
spacer pin portion 17 protruding freni¢he second gate 15, the upper nold
portion 11 is noved downward relative to the lower nold portion 12 in order
tof it rt,P pnnP_r and ~ ower nol d ,80 ~~-ns 1 1 , 12 together as shown in

Fig. 1. As sho : i ghel > _end _porti.on 18a of the first spacer pin
portion 18 and the end por {nlot%ﬁgf%é 5?’_et t#éréé'co?ﬁ?%fﬁ)%c%%n PPPCpboni da 17 are
Wi oh pAbbe {5kt K 52 P EAoTs GNP 1 OIS bl S 2Bh8 0 pass.
t hrough 2deohebbawieqr 8006 EReLcQi b 1.0 is _forned, It is to be noted that
the second spacer pi% par don 17 go%g %g? ?1%‘6855‘3?%‘%9?15\'%0{10 P pved

downwar csdiedod esgad & Ngid B BRET | it 11, and the | ower nold
portion 12 toget her. rl%e @%md spécgg#g%?%dlagﬁaaf%gerﬂﬂ}'&? AnR&rengo t hat

t he end npokd ifanom 7eh ¢ heseoid G@s i ntoceRtagi, with {he. end portjon 18a of

the first spacer pin portion 18 aftér A ttr:ii gékgﬁ&gp%%rm“g ed 1o 20
nmol d porih@®nt igsandatiee tloowdio srDltth & G itd N gecd ogether. Int e state shown
in Fig. 1, nolten rubber ox nolten resin containi ng nagnett eheis

i nfecte R4t Aateavithe I¥bbeomdihetd rads gatgaddrd g]f n er portion
out, ide of the conductor coil to ~ nolding. Since the ggggg%“g?{ defi ned
by the fi313ReEpaARIVIRR iFosebphied iab bhep see dnaRACEr pi N pﬁ&ﬁ_&g 17 is
di sposed f'ntthe cavity 13, resin is nolded in the area around the sSpacer
pin. Figt3"PFI GSPRRCES ra cotidire baf vl Fiorqrediontioé anrewut epapekt QR outside
of the conldélct or_coil 10 using the above-described nolding nmethod. In the
cavity 5 RHol R BAEFRNT SPRGER® i0upsitiecal, wherebydurtaioTdéd 10.

After t rmatign_qQf the nol ded body 20, the first spacer pin portion 18
is novegf%%ﬁmmr dﬁgﬁ'ﬁ‘%ltp&fod\ﬁuﬁo’% Relhptmeedded\tieiein Tefdrifiéd st

spacer pin pofti is Jwoved. until its top.end 18a is level with the top
surface of the |%3°/e’3f8% W Yot Gt f%e. I9RBAT iCReOf, thetowgarpo ion

portion i 8 is fi hat ion.. The second,spacer pin portion 17 is
noved upward and pulTle out% %’#g%ﬁ’éd&o t(?erdcﬁbgy 2BL2|Riding, B8 Lerer L

~, acer porttdonldahSbBukbegdedp through . gecond _gate 15 and renoved out
of the nold. Pulling the first spacer p‘t‘ﬂgb‘ggl t'lggntr?% A LRECE ecohbr spacer

pi n por t4 bBAdTE ok Di g W WRbdssk gy a0 AUEES FheBRi 2ahe be,formed in

the ~pnroxi mate center portion of the nolde C@ieF

fornmed set aospikkeend PIOdl;ICe,md:ld'ed“bodiegleffbéS?Hgglghgngoég%ﬂqlt he
co?ductor coil 10 and so as to lead to the second gate 15. C g pin 19
i s’inserted ih®dhehabbiviestdegatre bl Bavoedert Ko cQldasitd BenthaPbhed@l €41~

as the second spacer pin portion.
In such a case, the structure of, for example, an injection

mold or a mold can be greafly simplified. This makes it

Possible to automate the molding process and to reduce molding

costs.

When the

apparatus according to
Mfiﬂiiﬂmms_ut_thmm;_lm is used or when

the closing pin is used as the Second spacer pin portion, after



Fig. 4 illustrates the first gate 14 which has been cl osed é fﬁ 8 e It of
inserting the clos ing pin 19 into the f first gate 14 fre iy
gate 14 is closed, the second gate 15 | eads to the space 21 in the
ap~,r~rim a center portion of the nolded body 20, and the space 21 |eads
to a portion | ocated ~~3_de of the conductor coil 10. sim1l ar to the
formai;~,' Loa o~ the nol ded body 20 , nolten rubber or nolten resin nma~~ri
a~ is |njected into the space 21 fromthe second gate 15 so as to formin
the space 21 an inner portion inStdP50of the conductor coil 10. Fig_ 5 is a
sectional viewillustrating a state after formation of an inner portion
;n.~, of the nolded body 2 0, in the space 21 , a ' na the above descri bed
met ho n A3 A L c 1 Xi mat e
cent e%’ pof‘??gﬂg OItnhec’l%lm) hdssdn{)i%a 3180%9 g\%ﬁ ?R%Fcor;l’dtu%et) s in the
f or mat 0 Zﬂﬂ£% e t C d
theref%gglﬂé$ Qﬁﬂépbg%1 S %aﬂ°%% EﬁPEggﬁ th gg%e}grggﬁggg?nductor

coi | tﬁlahsanat | gyl xseeﬁeﬁwtea @@xg '94 s SMUGR 4B A 1Y,

nol ded. After the tormation of the t he “upper nnl& portlon

11 is @Qaﬁdoeméer dahel @EéV@léglhg hﬁvvﬁsynpédn&péélmnwara A5 dush ~Vi vV~
A 22 1 12 and separate %herefrom whereby the nold i's opened, as

shown 6otFega %jdv datk hesli@sd 280havicRant ke duotyr coil 10 embedded
therein tend to remain fitted to the upper nold portion 11 in which cavity
13 is formedn Enctuehcasegse,inte dore hedidsl Dbdy ene} and ech Sriadnddre upper
nol d portion 11 by noving the closing pin 19 in the first gate 14 downward
and pusfii pgdowti ddteedinf ded bbdi eavi2y Ay destzmdethaboVvesiagnplided body 22
with a conductor coil |0 enbedded therein is produced. Tn the next nol ding
cycl e gpwanwandy e}reetrh@hdeﬂ bnéynﬁlaahe@ebcﬁhsi’zlzy fyaren heurwl dpdt kdefir st
spacer p|n portion 18 is noved upward in order to set the nold in the state
shown MRLFIRYI Progesns €¢AB bBenducosatesi4 10 is inserted onto the first
spacer pin portlon_18 to fornlt e next nDIded bod ._L|ke the ends. of

of the
;: a dicing

) BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view
illustrating a method of producing a molded body
tobe included in a bead inductor, according to a preferred
embodiment of the present invention.

Fig. 2 is a sectional view
illustrating amethod of producing a molded body
to be included in a bead inductor, according to a
preferred embodiment of the present invention.



[

el ectrodes , such as netallic caps, a bead inductoz As can be dnder'st 00
fromthe foregoing description, according to ~, ~f~. u~aboti Lents of the
present invention, | ~~~Ler.. r~Iw~ LJdf. - 23 after formation
of an outer portion ~tside of the conductor coil 10 via nolding, an inner
portion can be fornmed inside of the conductor coil 10 w thout taking the
nol ded body 20 out of the nold. Therefore, nol ded bodies used to form bead
i nductors can be efficiently produced. 13 nce manual operations do not have
to be carried out during the nolding process, the nolding process can be
automatically controlled, nmaking it possible to repeat by automatic control
t he nol di ng pracess cycle which ' includes placing the conductor coil into
a mold, form ng*8n duter? S&CHIGMBuréede’ of the conductor coil via mol ding,

formng anyi r__partion ~ 'n.~i%I~ of the conductor coil via nolding, and
ej ecting #ﬁ%’u%f%%%e‘f P& O NG iRy prsthi dad dgdybe aut omatical |y
producedagéﬂﬁfgﬁg&ﬁsgﬁgﬁggéiciggcg ofdthe injection nold can be areatlv

i ncreased, al [ ow ng AURDRF SPAHBEAE bodi es tASIREimgiteedawi t h
hi gh ef fhgi j e,above-descri.bed p~, ~ferred enbodi nent,
as shown Tn Elg. g/%%é?%%@%%g égaggF BFﬁSSB&tH&YQPF¥%$TnHIed out of the
nmol d and the fiRgt ga IS ¢l osed.by inserting a closing pin 19 therein,
the first gate 1 cani éégﬁgiifé% It rting therein the second spacer pin

11, the exposed ends j,~7,. the-referrp~~ e~ts have external terpina '}

portion 171pulkkedotg Qf mtPRADL £ f t.he sec te, 15 . In other words,

the second spacer p~.n portion 1€Prir°(r%s CeAF 3™ Oﬂ%ecgl%&diyng pin 19, can be

usgd as ctosbed ilidlude€oifli A0pEQ40RRaASREG! Of gr~~f-lred, embodi nents of

th i is", ~~y2 ’ according to a
preferred embodiment of the present invention.

Fig. 5 is a sectional view
illustrating a method of producing a molded body
o be included in a bead inductor, according to g
RPreferxed embodiment of the present invention.

Fig. 6 is a sectional view

illustrating a related process of producing a
molded body to be ingluded in a bead inductor.
Fig. 7 is a sectional view

illustrating the related process of producing a

molded body fo be included in a bead inductor.
Figs. 8A, 8B, and 8C are sectional views -

illustrating the related process of producing

a molded body to be included in a bead inductor.

Fig. 9 is a sectional view of a molded body

produced by the related production method.

Fig. 10 is a side view of a bead inductor.

Fig. 11 is a plan view of the bead inductor.



r

- z4 present invention, there is provided a nmethod of producing a bead

i nductor, in which after the formation of the outer portion puish tabf the
conduct or coil, nolded bodies with a conductor coil enbedded therein can be
produced by forning an inner portion i~ idP of the conductor co il

wi t hout taking out the outer portion fromthe nold. This nakes it possible
to produce nol ded bodies used to form bead i nductors very efficiently and
automatically. An accommobdating hole may be forned 1n the nold to all ow
insertion and renoval of the spacer pyn_into and fromthe cavity. This
makes it possible to provide ~_im& -oved production method which all ows
automation of the nolding process. The nold may include an upper nold
portion and a |lower nold portion. This nmakes it possible to stably dispose
t he conductor coil in the nold. when the nold includes an upper nold

porti o ahd oortlon the spacer pin may be divided into a
first spacer t joT ek SRELSRRRD pin oortloﬂﬂﬁngxﬁghgﬁg Cingi
to pass thrqu the nol d aV|t Fbre the spacer pin is forne y bringing
the first spacer "pin HSFE thﬁe‘§%édW@l§pa&er pin portion into contact
with each other injth ) thereb naklng |t easrer to design the upper

pLLR Gespect to each other -t/-;¥~ Ao~ Ye W
'J~ 25 V%en t e'spa"' O ' - : efpared pin portion
and a @mmwuhﬁg@@eﬁgg [} formed sqQ as tQ pass t hrough the nold
cavity, the first gat?a1 ngpé%ég?ol?‘%d“ﬁnmthe ﬁﬁpfer“oﬁﬁl #s porad 8@. fdhms nakes
it easiaemoldediebbdy, fQilﬁ?ﬁHﬁEé%ld% mBhd;ng, machine or a nol d. when the

spacer pin is divided imto a flrst spacer pin portion and alBegembidspacer
; $r5:01) 86 PaSd 4 mol d c Vi t or when the
first gate and the second gate é%% for %oln%gheqﬁppgﬁ flo ﬂwﬁgrm?hﬁ t he

conducPO@Ltdein lday he sloswh lignedy by |, Iﬁﬁ@ﬁtlng'£§24ﬁﬁ%§%§%%§$§F%£Q§§CtOr
coi | onte the flxst space— pin portion. This nakesi ign a
RES-RES 10k L d o By 1pe agle0g e el LBSRELERY PSLNg pin
|nto i ThIS S|an|f|es the structure of, for exan% | e, Q Q-& b ¥rachi ne
or Bd., Wen the first gate is closed by inserting a cI05|ng pin
is formed. A molded

body wil) be formed in the cavity 13 as described he]low.

A first gate 14 and a second gate 15

are provided
SQIQJJLAIEJUHEMEEELLQallowrubbercn:moltenresincontaining

magnetic powder to flow into the cavity 13. An accommodating

hole 16 is formed in a portion of the lower mold portion 12

located
20 _35 £0 correspond

LQ_ﬁ_l9S3&1&&L&HL&h£_ﬁERKQKim§i§ center portion of the cavity

13.

A first spacer pin portion 18 is movably disposed in the

accommodating hole 16. A second spacer pin portion 17 is

movably disposed in the second gate 15 formed in the upper mold

portion 1.

In the state shown in Fig. 1, the first spacer pin portion



into it, the nolded body may be ejected fromthe nmold by using the closing
pin used to close the first gate. This sinplifies the structﬁr%ﬁbf&ﬁzor
exanpl e, a nolding machine or a nold, and all ows the nol ded body to be

ej ected automatically after nolding. when the first gate is closed by
inserting a closing pininto it or when the nolded body is ejected fromthe
nold via the closing pin used to close the first gate, the second spacer

pin portion may be used as the closing pin . This 17 EBv,r,~ ~ar. ~~"~ -
26 sinplifies the structure of, foryg:canple, a nolding machine or a nold.
A nol di ng process including~. he steps of inserting the conductor coil into

the maid cavity, formng the outer portion outside of the conductor coi

Vi a noh%iggf Kﬁ%ﬂ%ﬁ? the inner portion = of the conductor coil via nolding,
and ej écti éit QR&Ftﬁﬁﬁﬁ¢¥dm1nh@onbidncam bﬂer@@@ﬁtﬁgspgdafégnatic
controkhéT@a .nakgﬁ%it possi ble to automate the nol di ng process arried out
to forma béad Phdtt3? A Bl e berly , pomkiog 18aposschdl €1 £ o | NiSL ease
operatbqg ﬁ%&%ﬁien Y% of the nol ding machine, and to mass-produte nol ded
bodi es "eco onicév}é. ﬂ&éo?ﬂiﬁ@dtﬁﬂﬁﬁmmhek7asp@¢Meo§epbaﬁegﬁggegnggginents
of theppresgdl ;i,nvention, there is provided an ,~~a~tus for producing a

nmol ded body ~ t~o be included in Soﬁéaﬁtinduct&ﬂqhiaﬂhthchAaiiggnge

f or mat bam - rtion out side of the conductor coil _ ndlding,
an inngr pggf%gﬁlggﬁf ggggﬁnﬁan?“?WQW&éldfdﬂﬁéoééddUnmmm Eackr awthout

t aki ngiqut trker pyt (AN nthe mold, This nakes it possible to
produce nol ded ggdﬁastp‘gfs?]iogﬁle%{‘%@g'l ﬁ't he EdEcf-bedhb il ideligmosede

cl osi ngupisndaywhe Hsed_ as the second spacer pin portion. Therefore, the
sthucture of, for exanple, an injection nold or a nold can be sinplified.

Thi s makes it cpagsictiaa e iautg di ocess and to greatly
reduce nol di ng costs. sl a n%%&%frr{%) olnr%\lgée\/\ﬁéﬁsﬁ:h@a?egmm LS

aC-srdPPritscuselB or when The ¢oil 19 ig preferably
formed as an

hollow core conductor coil by, for example, winding

in a s i i
Piral or other configuration, a metallic wire (such

a5 a copper wire) coated with an insulating material (such as

pPolyester resin).

A description will now be given of the steps carried out

to form a bead inductor molded body using the injection mold

1, in accordance with preferred embodiments of the

pPresent invention.

of Fig.

As shown in Fig. 2, when the conductor coil 10 is being

Placed in the mold, the mold is in an open state, with the upper

mold portion 11 being located sScparate from and above the lower

mold portion 12, and the ;ower mold portion 12 being disposed

below the upper mold portion 11. wWith the mold i1n the open

s .
tate, a portion of the first spacer pin portion 18 is pushed

upward from the through hole 16 in the lower mold portaion 12.

The conductor coil 10 is disposed in the mold by inserting the



-r

the closing pin is used as the second spacer pin portion, .the nol ded body
may be pushed out of and el ected fromthe cavity by noving thg & ¥sCdd pin
downward. This allows the nolded body to be easily and automatically
ejected. P l~oaoPsetforth in the clains. 17 f~~;=~~~~21S CLAIMEp | S
- 28 1. A nmethod of producing a bead inductor including a nolded body
having 3 1101 | py Core conductor coil enbedded in rubber or resin ~terlal
cont ai ni ng magneti c powder and in which both ends of the conductor coil in
the nol ded body are exposed to el ectiPcally connect external terninal

el ectrodes to both of the exposed ends of the conductor coil, the nmethod
conprising the steps of form ng an outer portion outside of the conductor

coil ~ . ViRolDbei A8; i [ conductor coil in.a cavity of a nold
having a first gate gﬁgy%qggggééﬁggtgsicaﬁipﬁéiq&angéﬁégéFsﬁiﬁPﬂﬁE@h passes

t hroughh ihe &t eoff 18heggo t coi] ;and extends up.to_the second gate to
cl ose 'Ephe g%condogat e’ §§ gﬁggsgé%l %’lﬁaufﬁgrr ggilg bbj thef+tbBEr ORECL ~2i al

into theherdlid aeiphydd pihtder€ st gat §; I he nol ded body with
t he conductor coi :p errbegde t her e'?nl,agby,(?L a??g#t oerpc?sg’r &F&tel %ﬂ“g'f“:?ﬁé out er

gorti orfoul sldeisf pokd tG@HHLt A €0 | ca 6! OFI ge-' .gat removi ng
the spacer pin ~r fromthe nold cavi tf/ai aidpgu% I)l/ﬁfk']%%%rlgr% tt%‘eeysecond gate

the resiendrcthe coblern omairsed ithe i P Ps@ §$§E§rfﬁﬁ.ﬂego§%i%nr ei%ult of the
zenoval of the spacer pin so as to extend through the core of t’he conductor

The first gate 14 formed in the upper mold portion 11 is

\ 1D an open state. The second spacer pin portion 17 is inserted

into the second gate 15 so that the end pertion 17a of the second
Spacer pin portion 17 is pushed downward and protrudes from
the second gate 15. With the second spacer pin portion 17

protruding from the second gate 15, the upper mold portion 11

is moved downward relative to the lower mold portion 12 in order

t : :
o fit the upper and lower mold portions 11, 12 together,

as shown in Fig. 1. As shown in Fig. 1, the end portion 18a

©f the first spacer pin portion 18 and the end portion 17a of
the second spacer pin portion 17 are brought into contact with
each other in the cavity 13, whereby a spacer pin which passes
through the cavity 13 in the vertical direction so as to pass
through the hollow core of the coil 10 is formed. It is
To be noted that the second Spacer pin portion 17 does not
hNecessarily have to be moved downward before fitting the upper
mold portion 11 and the lower mold portion 12 together. It
Ihe second spacer pin 17 may be moved downward so that the end

portion 17a thereof comes into contact with the end portion

18a of the first spacer pin portion 18 after fitting the upper



‘1 ~ A~~""1 ~w2 29 coil, in order to forman inner portion ?~.g;,upf
conductor coil. 2 . A nethod of producing a bead inductor acco Jiﬂg 40
Claim1 , wherein the nold has an acconmodati ng hole for accomobdating the
spacer pin therein, and wherein when the outer portion is fornmed outside of
the conductor coil _ yia nolding, the spacer pin is pushed out of the
accommodati ng hol e and pushed into the nold cavity, whereas' when the inner
portion is forned i.nsj,de of the conductor coil via nolding, the spacer
pinis pulled out so that the spacesr pon-is accomodated in the
accommodating hole. 3 . A nethod of producing a bead inductor according to
Claiml . wherein the nold includes an upper nold portion and a | ower nold
portionmoﬁd. %)nethod 9f groducing a bead inductor according to Caim 3,
wher ei nTene RO Pi hli 8ndi Fhged oMo me¥d reersiemel 2 ptogpoheion and a
second spacer, pin _portion, the first spacer pin portion having a shape
which fits i r%tngkgﬁesﬁiﬁﬁrﬁﬂﬂﬁf Ao kDt & -afaltea sekled oxpmektepitephiti on
havi ng @O%Qaﬁaﬂwggﬂafitg.into he .second gate wherein in formng the outer
portion out. Sl a ° BFYAF-LC ROWqeL 15 pn3zpcyed Botodthe gevdmydustoromoi | via

mol di Nngend BQLRLd+0 t [ rst_spacer pin portjion and a portion of the
second spacer pi nQ]pa(C)*Ir igﬁ% H&" saﬁhc?élré)ﬁ Hre'HYushed into teutsidel cavity

from t he faceenmegali l.ejapd frqmthe.second gate, respectively, in
order to bring the fi %slltqgggécgrg pi ﬁﬂp%%“ﬂléﬁ%-d %ﬁé“:?eEBﬁdSE‘b%éerﬁln

portion into cgetaGle gt h e S er p~.nis forned so
as to pass through the zolﬁéggﬁkysﬁgﬁgg%%géioylﬁﬁ’fggrﬁ R

,porti onsipasiede wifn ther€08HUCY 0f s CP{ L p Vi ding, i rst spacer. pin
pdrtion is pul led out so that the fa?%‘%é%g?ee’%ﬂ%i%gggﬁi%%wggsm id

molded in the area around the spacer pin.

Fig. 3 illustrates a state after formation of an outer
portion outside of the conductor coil 10 using
theabove-describedmoldingmethod. In the cavity 13, amolded
body 20 is formed outside of the conductor coil 10.
After the formation of the molded body 20, the first spacer

Pin portion 18 is moved downward and pulled out of the molded

body 20. The first Spacer pin portion 18 is moved until its

top end 18a is level with the top surface of the lower mold

) portion 12. Then, the first spacer pin portion 18 is fixed

at that location.

Thesecondspacerpinportion17.hsmovedupwardandpulled

out of the molded body 20. Then, the second spacer pin
pPortion 17 is pulled up through the second gate 15 and removed

out of the mold. Pulling the first spacer pin portion 18 and

the second spacer pin portion 17 out of the molded body 20 causes

a4 space 21 to be formed in the approximate center portion of

the molded body 20. The Space 21 is formed so as to extend



acconmodat ed in the accommodating hole formed and the second spacer pin
portion is pulled out and renoved out of the nold fromthe se¢dn¢ﬁ,-“da€éf;2 S .
A nmet hod of producing a bead i nductor according to Claim4 ( wherein the f
first gate is forned in the upper nold portion. 6 . A nethod of producing a
bead i nductor according to Claim4 -, whezein when the conductor coil is

di sposed in the nold cavity, the first spacer pin portion is pushed out of
t he acconmpdati ng hole, and the core of the conductor coil is inserted onto
the first spacer pin portion in order,yo_position the conductor coil in the
cavity. 1 fs:;=~! ~~~~ - 31 7. A nethod of producing a bead inductor
according to Maim1, wherein in formng the inner portion inside of the
conduct ofy, £9j; Loy, ol ding, the first gate is closed by inserting a closing
pininto tﬁgh‘glhr >sépeg§t°§.e &L heaavthafoproici Ny sndeas iadygt 9L g
accordi ngsto, D aim 7., _wherein after the formation of the inner portion i~
of the conductor colf Ftfotdi nd Glvs ing dedch hodysi snekeetad;fhrgmihe nold
by pushifg-Lhe si.ng .pin out of the first gate and inserting the closing
pininto the nrgF‘ gcél ity ogd%lerA YRethrsof probleciigsa hesd ijaduct or
according to glaimZ,, rein during the formation of the inner portion i
n~~ de of the c ndutZ:'tl(%ru\gé%ialetﬁ ﬁgﬁofﬁﬁ’@,gattrﬁalée‘dDMhmm’eem 81p9EHI on

whi ch i sas enpwed 1QuE £0 ol d is used as the closing pin for insertion
into the first gate. 1Io'.‘£€\FFregBHofdh%fC PAG B9 bt ithctucties tagaeedi ng t o

~o~ti14, whesgivha sq-di ycle - inel u~'"]l" nQthe stepsofln_sertina
the conductor coil into theagmglgdf%:al\ﬁ {:;,osfegr'nflhﬁ SeeeAitgart a5t Leadsut si de
of .t he comduct epace@ b1~in L. L0 form the i pnner portion inside of
thé conduct or C(Ii)ji | via e ¢dhter portion of the molded

body 20, and the Space 21 leads to a portion located

inside of the conductor coil 10.

mlﬁx_t_o_thg_f_qmaumf_ the molded

bod
y 20 + MOlten rubber or molten resin materjal 1s

lnjected into the space 21 from the second gate 15 so as to

form in the space 21 an inner portion inside of the

conductor coil 10.

Flg. 5 is a sectional view illustrating a state after

formation of an inner portion inside of the molded

b . .
ody 20, in the Space 21, using the above-described method.

As shown in Fig. 5, £illing the space 21 in the approximate

center portion of the molded body 20 (shown in Fig. 4) results

in the formation of a molded body 22 having the conductor

coil 10 embedded therein. In the molded body 22 shown in Fig.

5, the core of the conductor coil 10 is also filled with resin
Or rubber mataerial, which is preferxably molded.
‘After the formation of the molded body 22, the upper mold

portion 11l is moved upward relative to the lower mold portion



no| di ng, and ejecting the nol ded body fromthe mold is repeafdjfy 7.0
automatic control. 1 ~t~e;'-;~E~~ - 32 11 . ~ gn asnaratus for
produci ng a nol ded body to be inclt,~ded in a bead inductor, in which the
nol ded body is formed in a nold cavity via injection nolding when produci ng
the bead inductor by electrically connecting external term nal el ectrodes
to both ends of ho 1Qw core conductor coil disposed in the nol ded body
formed by enbedding the ~ ~ holl o~, Lcore conductor coil in rubber or resin
material containing nagnetic gowdex,othe ~~oa~ratus conprising: an upper
nmold portion having - a first gate and a second gate ~zr ng ~r~ tcz allour
the resin or the rubber material to be supplied into the nold cavity; a

| ower nmold portion which is fitted to the upper nmeld portion to define

t he~nol 7l agal s epa rialved dherefmoo ,pohérebyhehve mgldnisnopemedidads sideal € in a

portion thereof |ocated ~ ~flos~ tion substantially corre”"~ondi na tQ an
a~p’ r ogh nAt.g.cént eModaietd drodies h22nol d chavfipg &he Fonsiucsgaceoigi n
portion novably di ~ppsed in the accommobdating hole - in the | ower nold

porti oh9 embecddsd spysereipivepdrtponemadoyvdbitied dios Yhesawrar meddecond
gate in the upper nold portion; and a closing pin novably disposed in the
first par&ion hltire wiysdy CASRGYpb? tioformedz fln suchacyse, gplded An
apa~aratus according' to claim1l,,~ wherein after the core of the
conducPBR1ES P2 3TN 2PEEAY0RE 8™t HaS fYRRR T kG POFTH Fol i BN M T i s
upwar dl y pushed out of the accompdating hole forned in the | ower nold
port i oﬁ%et ﬁzoﬁp‘ﬁbﬂ Bidt &t ottt i e%?%e&’bﬁe“ ?‘H“f)%’r-?i%‘?lgaﬁ%g@’rﬁ‘énged to
be fitte% t ethegdtg g gefin% the cavity used for the injection nolding
3. At AUIGE 8P €240 , claim 11~ whe~i n the second spacer pin
portion is grranged .to she r t e pin
portion is %‘ussaggc%dttbeoci)gtbﬁges’e%o%%%?ebd?%ptzﬁg‘g%‘b%}r cég‘?gr&ggﬁf?%gii n order
to bring i, S£60R0:BACTR RN AULIONY| Nt £ COR Abucki 51408 LY espacer
pin portion ~ a.s to define a spacer pin I ch passes througﬁ the cavity ~

.Y gatfrd S afpanggdceych tatHdignd Bsed 964y hear abber tABt ABLAl, kHesupplied
into the cavity fromthe first gate to define an outer portion outside of

the conduedorsggtkrvipd "MPodsforns , idSmovédnuawyadatnsoadear diongetro c1_ay-~
14"wherein after the

the mold in the state shown in Fig. 2. Then, the conductor

coil 10 is inserted onto the first spacer pin portlon 18 to

form the next molded body.

Like the ends of the molded body of Fig. 9 produced by

the related method, both ends of the molded body
) 22 obtained by the above-described method are cut with a dicing
saw or imilar device so that the ends of the conductor

coil are exposed. Like the exposed ends shown in Figs. 10 and
11, the exposed ends of the conductor coil
in the preferred embodiments have external terminal electrodes,
such as metallic caps, " mounted thereon so as to complete
a bead inductor

As can be understood from the foregoing description,

according to preferred embodiments of the present invention,



- molding, the first spacer pin portion is pulled out so that the‘ﬂ;ﬁpqgg
spacer pin portion is accomodated in the 17 1~~~ ~~~2 - 34
accomodating hole formed ~n the | ower nold portion, and the second spacer
pin portion is pulled out and renoved out of the nold fromthe second
gate-~ the closing pinis inserted into the first gate to close the first
gate ~ and fromthe second gate the resin or the rubber ma _eri ~ is
supplied into a space forned inside of the conductor coil, by pulling out
the first spacer pin portion and fhgisecond spacer pin portion, 1 whereby
t he nol ded body with the conductor coil enbedded therein is forned. 16,. An
a, ~paratus according to Claim1l , wherein the closing pin is used as the
second spacer pin portion. ~ . An a~g~ratus according to Caim1l1l wherein
af ter afieefof pamadncof ofhannotted podyient h t he condautsideorf thbedded
therein, the upper nold portion and the |ower nold portion which have been
fi ttedcm@@cﬁepc @9 &l Sdhar aticaimPAgringachn Giinedy, pPand loReCxh s AgTPRA i s noved
downward to push out and eject the nol ded body fromthe cavity.

.A3. Al 3. As. A A AM oBEhe A{OW%OIA Fo Rl | 10 withery. RRKAPEYEREl . A@E. An
3.A{Y. A

<ly), m%ﬁ&d}%ﬁh?oz@)f%é’]fc’éﬂ’%é‘]oéé] caF@éF&f]oEfﬂ cBPLAPEAIH &3] ca] ca] ca] ca] c”
A T " <~-n
S 5acye a*]—T %r@Lfsa}daafﬁ%i ?%‘%%%Lﬂaaa%%f%gfegef@a calleE ¢ alc
I " 0
iﬂlJ]' ;3;? O(,Pﬁ’%%ccﬁca %’8?1 g?{}'ﬁ"a 8a (?a %a rng% \g:ﬁ Ta] cg‘ r:(:%] R%] cralcal c

ggfiglg§5§§%%gkéig%gﬂ% élﬁg$&§§P %%%]CA apﬁOWB ca c;%]ca]ca]ca]

ca] ca] eaht fﬂff%d making it possible to repeat by automatic control
the molding process cycle which ' includes placing
the conductor coil into a mold, forming an outer portion
-outside of the conductor coil via molding, forming
an inner portion - inside of the conductor coil via
molding, and ejecting the molded body. Thererfore, molded
bodies can be automatically produced, and operation efficiency
oftheinjectionmoldcanbeﬁmga;lxincreased,allowinga]arge
number of molded bodies to be produced with high efficiency.
Although in the above-described preferred embodiment, as
shown in Fig. 3, the second spacer pin portion 17 is pulled
out of the mold and the first gate 14 1s closed by inserting
a closing pin 19 therein, the first gate 14 can be closed by
inserting therein the second spacer pin portion 17 pulled ocut
of themold from the second gate 15. In other words, the second

spacer pin portion 17, instead of the closing pin 13, can be

used as closing pin.

According to one aspect of preferred embodiments of the



U c”a U] cMa] ca]ca] c”a] ca] calc”a] ca]ca 17 Jale oot
UV]ca]c"aU]ca]c"a]carv~5\ku|)2<~ytoiCAYthcAYie]cAa]ca]ca]cAachﬁ]dﬁr%a]ca]
calc"al] ca]calca U c”a U cna]ca] ca]c”a
Ul c”a] ca] ca] ca] ca] ca] c”a] c™a] c™a] calca U c”a] c”a<Nc. 56LOPt }

a) cal] ca] ca] ca] c”a] cha] ca] ca] c™a] ca] c*a] c”ha] ca] cMa] c”a] ca] ca] c™a] ca] ca] c”a]
ca] cMa]ca] cMa] ca!l """ #HAHEMEHAISISLYG YBOBORB0 &O6&PE&R&EL Y {vpke [ VmhcMYje]]]c
a] ca] ca] c™a] ca] c”a] ca] ca] ca] ca] ca~URd”a] c”a] ca] ca] c”a] ca] ca U cta] ca

Ul c”a] ca] c”a] ca] c™a] ca]c”talcalcalcrajcaY' ['g k'n "t (C(b(((()&;

)S))) **=*v**++  {vglfazUje]]ca

0] cra) ESPERDNC APTRALGT RS IR AT ol SRl Ss leml gl ool oo

.- N/ Mobbky {4 8080802252 (BRI et v Fk] Kb ehkeh odl SakeaVd ¢t 8 ¢ Alcal g2l ca] cal
ca] ca] c”a] ca] cha] calca] ca] ca] ca]ca]lc”™alcalc”talcalcalU c a]calc alUc

a] ca] ca] ca 223N3q3B333d SEB5BnE763REREEE86668E/, 7 b\ BRE! bodd MW €] |

U craljcalc a]Jc

a] ca] caateakerhted] &7 adndddd & &l £Ad Tl €l el wrd dad £l p] L@l £@d ca] ca] ca
]cMa] ca] ca] ca] ca 7748; 8QBR8V8088 9ROX999: : :

; $; 8; xan, s Petcuss<<{upke [ Unglidecal adi< abedalaalcabelalead gah€al cal cal
ca] c”a] ca] ca] ca] ca] ca] c”a] ca] c”a] ca] ca] ca]ca U] c”al] ca] ca] c”a] ca] ca
<<<<<<tz2¥irmg wrA-ghe=oure2$Po2nd?dn, from the mold. This makes it

HO G @oayt ni c* XS] e] ca] cha] ca] c™a] ca] c*a] ca] c”a] ca] cMa] ca] c”a] ca] c”ha] cal ch
a] ca] carsH Yale ud ceredpceaped detalbralic®sn] ca] ca] cuakdat@obpkn bead
AA)3A9AAAAAAAAA( Br BBBBBBBCCC#CdCr CzCC{ upj e_ZTj e] ] c”a] ca] c™a] ca] c*a] ca] c*a] ca
] ca] ca]idr T £ ay €5y c A cdRUd Yajandh|asjematically -

a] ca] c”a] ca]c”™a] ca] cha] ca] ca] c”a] ca] ca

CCCDD1 F3FWE AFF PrpRpmes RARAR FMMHIPR BImss 1 gb e ™2 HdeFPc pé4 8} ca] ca] ca
] cna] ca

cMa]ca] ca] cha] ca L.
U c"aU]J]:"éﬁ%%l’f eér e%]neéqaéaq%ﬁ&]ec%q%@%{ PAPc A AT ARG &F BB P AF YR  caKl zI | |
1133 _J3JJJJI5 KP&.%KKKKLLH)&LFNF wr mhc”Yj e] ] c] ] calcal calcal ¢calcal] calc
a] ca] ca] &4 c’ﬁngﬁfcé] c & ba? A R TE 28] cra] cal cal c’a]%é}i‘]pc%ﬁléé] cal]c™a] ca
Jca MNNIRIN: s NENG NN Qi raOiRr OO REEH BRRRR! wak i neSTHs ¥ €4 ¢a
process.
The mold may include an upper mold portion and a lower
mold portion. This makes it possible to stably dispose the
conductor coil in the mold.
) When the mold includes an upper mold portion and a lower
mold portion, the spacer pin may be divided into a first spacer
pin portion and a second spacer pin portion and formed so as
to pass through the mold cavity. Here, the spacer pin 1s formed
by bringing the first spacer pin portion and the second spacer
pin portion into contact with each other in the cavity, thereby
making it easier to design the upper mold portion and the lower
mold portion so that they are, for example, positioned

precisely with respect to each other.



. U cna]c”a]lca]cna]calcalcalc s e

aJ ca] c”a] c”a] ca] cha] ca] cMa] ca] c*a] ca] c”a] ca] cMa] ca] c”a] cal c’\A]YC'{‘a]'catﬂzca] ca
] ca9PJIPZPbPPPPPPPQ QAN QRAQAQQ
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] ca] c”a] c”a] ca] cMa] ca] cMa] ca] ca] c”a] ca] cMa] ca] cMa] ca] ca] c”a] cMa] ca0SSSASvSS
SSSS' TOTAT,;
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cal ca] ca]

] Mi—} %r?é‘aata{b%c%%%‘ﬁ%ﬁd%’adaéeéé{’\’}sﬁfdf[iwg Zujfé]f]s]tcas]P@Caﬁ%aqiﬁfh] ca] cha] ¢
?J}g’\/\%%%lt] q.]ca Cca%c %?% C%Pé 5hﬁ’]]r C% %Itlal} Ca]aﬁa‘%/ﬁagr%]ﬁ%&lﬁéc Kk { upke® /[\U]
e e
e e W e e e

Ul c”aleSaintap®! Oh pﬁog% ng%ra&rnrl%é%%
tttttBtlt bt fttt{vgk U'e]]c”a] ca] c™a c"a] ca] ca] caV] cal] ca] ca] ca] c”a] ca]
ca] ca] ca] cajreda] @%Cgbéébg’ @h%a]l%a]d(%ﬂl‘i‘f\e@ Rl £ LA € Foacer pin
ttttout uuuvvXv' vvvzvvvvvwwzwwwwwy yyyyyyzHzPz{ upkfa\Vje]]]c”a] ca] cajc al]c
a]a]C a] i&ﬂdﬁ?ﬂc} ? akaa) a" akeahealealeyalial galefadwad 64 af @a]@a a}saks”apcal ca] cal
ca] ca] c”a] ca] ca
Pzzzzzdd¥ {({hyodgn| whi| ho)ldd48pkdEysnod éheaatna) cakea] gaieaksa] eakcal cal cal
cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca]ca]ca]c”™a]calc™alca]ca!D
F' h~8aedytdigdNSiadjec fakoabdcalh c’ted capetrahchd gaajtcajce/ aheatcafictapeal cal c”aj
cajc”alc Lca] c”a] c™a] ca) ca] ca] caV] ca] ca] ca] c*a] ca] ca 4EW
8JY } xai Hwa ¥ by} eiva} engd Nl daj<std}g the core of the conductor
a] ca] c”a] calU] ca] ca] cal] ca] ca] ca] ca] ca] c”a] caU] caV]c
UV] caVf 4} caPEQ] tha) £hF e8] T ¢aF YA HI U Of XS rﬁrtwaa(ﬂ%a]tca]aéa]eéa] c"a] ca]
cal cha ‘]’cha cal. c"a] ca al ch ca ca] ca)] c”a]ca] c”a]ca] ca] cMa] ca] ca] ca]ca] ca
]chalc U}i 9P<@F9- Q]LT;{:'T XPRZE B8 - ZUi d] ] ca] ca] ca] c"a] caj caU] ca W] ca] ca] ca
c”a] ca] cal.ca ¢3 c a alJ cha cal cAa a ca] ca

gKRhI 1x*]9@1[“§2 pe snl }i]a]ylca%ﬂe] }O ca]n(‘f’]§] aa] &]° a']ncga] c‘:ﬁ ca} cal c
a] ca] ¢4 al.gal c chal c
/<]r-Cf ]m §x]sl?rch]b] \ﬁJ %a?cg,%pﬁa]ﬁg% Z%Rg] % ?gkﬁ?%a ?l‘a]%cgﬁ aék&]qn(?a]] c”‘a] caj c”a]ca
lcalc abh@ing machine or a mol
a] ca] ca] c”a ca] c"a] cal] c”a] ca] c’\a] ca] ca]c™a] ca]ca3B(Jm PY|w il gb\Wiid_ Yid]]]c
a] c"a] ca] cajwted] edleL a8 GAlke aY] Elosed by inserting a closing pin
a]J ca] c”fa] ca] ca] c”a] ca] cta] ca] ca] c™a] ca] cMa] cMa] ca]l cMa] ca] c”a] ca] c™a] ca
BF¢r BRismoS @, wthgbh¥ddaYbdiy] say e lecaicedd fajorakt@] mold by using
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into it or when the molded body is ejected from the mold

via the closing pin used to close the first gate, the

second spacer pin portion may be used as the closing pin. This
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coil yia molding, forming the inner portion = inside

\) of the conductor coil via molding, and ejecting the molded
body from the mold can be repeated by automatic control. This
makes it possible to automate the molding process carried out
to form a bead inductor moided body, making it possible to

increase operation efficiency of the molding machine, and to

mass-produce molded bodies economically.

According to another aspect of preferred embodiments of

the present invention, there is provided an apparatus

for producing a molded boc:'ly - %o be included in
a bead inductor, in which after the formation of the outer
) portion _ dutside of the conductor coil _ viamolding,

an inner portion can be formed - inside of the conductor
coil, without taking out the outer portion from the mold. This
makes it possible to produce molded bodies efficiently.

In the aforementioned device, the closing pin may be used
as the second spacer pin portion. Therefore, the structure
of, for example, an injection mold or a mold can be simplified.

This makes it possible to automate the molding process and to

greatly reduce molding costs.
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10%T&’€% &Q%@%A@ Pin is used as the second spacer pin poertion, the

molded body may be pushed out of and ejected from the cavity

by moving the closing pin downward. This allows the molded

body to be easily and automatically ejected.
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conductor coil embedded in rubber or resin materjal containing

magnetic powder . and in which both ends of the

N conductor coil in the molded body are exposed to electrically
connect external terminal electrodes to both of the exposed

ends of the conductor coil, the method comprising the steps

of:

forming an outer portion utside of the

conductor coil * . via moldings+ by disposing the conductor coil

in a cavity of a mold having a first gate and a second gate
-~ disposing a spacer pin which passes through
the core of the conductor coil and extends up to the second

gate to close the second gate _ and supplying the resin or

the rubber materigl into the mold cavity from the first gate;

and

forming the molded body with the conductor coil embedded
therein, by, after the formation of the outer portion

eutside of the conductor coil, closing the first gate-

+-Xemoving the spacer pin <& from the mold cavity _
and Supplying from the second gate the resin or the rubber

material into a space formed as a result of the removal of the

Spacer pin so as to extend through the core of the conductor
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1, wherein the mold has an accommodating hole for accommodating
the spacer pin therein, and wherein when the outer portion is

3 formed putside of the conductor co1l . ¥ia molding,
the spacer pin is pushed out of the accommodating hole and
pushed into the mold cavity, whereas when the inner portion
is formed inside of the conductor coil via molding,
the spacer pin is pulled out so that the spacer pin is

accommodated in the accommodating hole.

3. Amethod of producing a bead inductor according to Claim

1 - wherein the mold includes an upper mold portion

and a lower mold portion.

4. Amethod of producing a bead inductor according to Claim
3, wherein the spacer pin is divided into a first spacer pin
portion and a second spacer pin portion, the first spacer pin
portion having a shape which fits into the accommodating hole
+ and the second spacer pin
portion having a shape which fits into the second gate
’

wherein in forming the outer portion outside
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spacer pin portion into contact with each other, whereby the
) spacer pin is formed so as to pass through the mold cavity;

and

wherein in forming the inner portion inside of
the conductor coil via molding, the first spacer pin portion
is pulled out so that the first spacer pin portion is
accommodated in the accommodating hole formed

» and the second spacer pin portion is pulled out and

removed out of the mold from the second gate.

5. Amethod of producing a bead inductor according to Claim

4, wherein the first gate is formed in the upper mold portion.

6. Amethod of producing a bead inductor according to Claim
4 -, Wherein when the conductor coil is disposed in
the mold cavity, the first spacer pin portion is pushed out
of the accommodating hole, and the core of the conductor coil

1s inserted onto the first spacer pin portion in order to

position the conductor coil in the cavity.
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first gate and inserting the closing pin into the mold cavity.

9. Amethod of producing a bead inductor according to Claim

7 , wherein during the formation of the inner portion
inside of the conductor coil viamolding, the second

spacer pin portion which ié removed out of the mold is used

as the closing pin for insertion into the first gate.

10. A method of producing a bead inductor according to
¢laim 1, wherein a molding cycle
- including the steps of inserting the
conductor coil into the mold cavity, forming the outer portion
outside of the conductor coil ™ wviamolding, forming
the inner portion inside of the conductor coil via
molding, and ejecting the molded body from the mold is repeated

by automatic control.
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when

producing the bead inductor by electrically connecting

external terminal electrodes to both ends of

- a
c . . .
) hellow core conductor coil disposed in the molded body formed
b . . .
Y embedding the hollow core conductor coil in rubber

° . . . .
I resin material containing magnetic powder, the dewiece
apparatus comprising:

an upper mold portion having a first gate

and a second gate arxanded to allow the resin
or the rubber material +o be supplied into the mold cavity;

a lower mold portion which is fitted to the upper mold

portion to define the mold cavity, the lower mold portion

having an accommodating hole in a portion thereof located in

apositionsubstantially corresponding
1o an approximate center portion of the mold cavity;

a first spacer pin portion movably disposed

in the accommodating hole " in the lower mold portion;

a second spacer pin portion -movably " disposed

in the second gate in the upper mold portion; and

a closing pin movably disposed in the first

gate " in the upper mold portion _
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the
second spacer pin portion is arranged %o be pushed downward
so that the second spacer pin portion is pushed out of the second
gate in the upper mold portion in order to bring the
second spacer pin portion intoc contact with the first spacer
pin portion So as to define a spacer pin which passes
through the cavity -

14 T laim 13 ] . he £3

gate 15 arranged such that the resin or the rubber material

is supplied into the cavity from the first gate to define
an outer portion eutside of the conductor coil
o 14

15, Ap apparatus according to claim 14, wherein after the
molding, the first spacer pin portion is pulled out so that

the first spacer pin portion is accommodated in the
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accommodating hole formed in the lower mold portion, and the

second spacer pin portion is pulled out and removed out of the

mold from the second gates, the closing pin is inserted into

the first gate to close the first gate . and from the second

gate the resin or the rubber material is supplied into a space
formed inside of the conductor coil, by pulling out
\ the first spacer pin portion and the second spacer pin portion,

whereby the molded body with the conductor coil embedded

therein is formed.

1l6. An apparatus according to Claim 11, wherein

the closing pin is used as the second spacer pin portion.

17. An_apparatus according to Claim 11
» wherein after the formation of the molded body with the
conductor coil embedded therein, the upper mold portion and
the lower mold portion which have been fitted together are
Separated from each other, and the closing pin is moved downward

to push out and eject the molded body from the cavity.



