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METHOD OF MANUFACTURING BEAD INDUCTOR AND 

APPARATUS FOR MANUFACTURING SAME 

-=-~CKGROUND OF THF. INVENTION 

1. Fi~ld of the Tnvention 

The present invention relates to a method of p~oducing 

a bead inductor and an apparatus f6r producing a molded body 

to be included in a bead inductor. 

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 bead 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 o: bead inductor, a conductor coil is e:ctbedded in resin 

or rubber material via injection molding or the like, whereby 

a molded 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 
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mounted on the exposed coil ends, for example, by using an 

electrically conductive, resinous paste or via spot welding. 

F~gs. 6 and 7 a=e sectional views illustrating a method 

of producing a molded body used to form a bead inductor via 

injection molding. It is noted that the subject matter shown 

in Figs. 6 and 7 and the description thereof contained herein 

has not yet been published. 

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 l and a lower mold 

por~ion 2. A cavity 3 in which resin is molded is fo~med in 

the upper mold po=tion 1. A space 3a provided to fo~m a 

projecting portion on the molded body is formed above the cavity 

3. At the lower mold portion 2, a spacer pin 4 

is arranged to be located within the cavity 

3 when the lower mold portion 2 and the upper mold por~ion 1 

are fitted together. A gate la used to supply molten resin 

into the cavity 3 is formed in the upper mold portion 1. 

When a molded body used for forming a bead 

inductor is produced using the mold of Fig. 6, a conduc-r.or 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 
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magnetic powder, such as ferrite powder, is injected into the 

cavity 3 from the gate la, causing an cute::- portion to be formed 

outside of the conductor coil inserted onto the spacer pin 

4 . 

Fig. 7 is a sectional view showing a state in which ~he 

outer por~ion is formed outside of a conductor coil 

5 using the above-described method. As shown in Fig. 7, 

the conductor coil 5 is embedded in t.he molded body 6, and the 

spacer pin 4 is located inside' of the conductor 

coil 5. This spacer pin 4 is pulled out of the molded body 

6 in order to allow formation of an inner portion 

located inside of the conductor coil s. 

Figs. 8A, 8E, and SC are sectional views illustrating the 

s"t.eps carried out to form an inner portion inside of 

the conductor coil 5 via molding. Fig. SA illustrates the 

molded body 6, with the upper mold portion 1 and the lower mold 

portion 2 being separated from each other as a result of moving 

the upper mold portion 1 upward from its posit ion shown in Fig. 

7. The spacer pin 4 lS disposed in the molded body 6, and is 

mounted on the lower mold portion 2. The molded body 6 has 

a protrud~fi.<J 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. BB illustrates a state after removal of the spacer 
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pin 4 by the above-described method. A space 6b is formed ~n 

the molded body 6 as a result of the removal of the space:- pin 

4. With the space 6b being formed in the molded body 6, the 

upper mold portion 1 is fitted onto the lower mold portion 2 

again, as shown in Figs. 6 and 7. From the gate la, molter. 

resin is supplied in~o the mold so as to flow into the space 

6b, causing an inner portion to be formed 

the conduct.or coil 5. 

insid~ of 

Fig. SC is a sectional view illustrating a state after 

format.ion of an inner port.ion inside of t.he conductor 

coil 5 Y...i.g 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 6 so as to be disposed in 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 6 formed 

by the above-described ~olding method. The conductor coil 5 

is 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 6d is formed at the bottom portion of the 

molded body 6. By cutting the molded body 6, using, for example, 

a dicing saw, along cutting lines A-A and B-B, the ends of the 

conduct.or coil 5 in the molded body 6 are exposed. Metallic 

caps are electrically connected and mounted tot.he exposed ends 
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cf the conductor coil S, for example, by using e~ec~=ically 
conductive resinous paste or Yi.a spot welding. 

Fl.gs_,_ 10 and 11 are a side view and a plan view illustrating 
a bead .inductor having rnetall.1.c caps mounted 
thereon. One end Sa of the conductor co.il 5 is electrically 
con~ected to a metallic cap 7, ~hile the other end Sb of the 
conductor coil 5 is electrically connected to a metallic cap 
3. The metallic caps 7 and 8 are used as external terminal 
electrodes. 

In the above-described bead J..nductor 
.a.ru;l method of forming thereof, the spacer pin is 

removed after formation of the outer portion · l.ocated 
outs id~ of the conductor coil tiia molding. To remove the 
spacer pin, it is necessary to open the mold and to cut the 
protruding portion at the top portion of the molded body. Th.!..s 
mak2s it difficult to automate and simplify the inJection 
rnoldl.ng cycle. Therefore, when the conventional bead inductor 
production method is used, molded bodies cannot be formed with 
hig~ productivity. 

SUM~~~v Q~ ~r~ TIDJENTION 

Io oyeo;_gme the problems 
described above. preferred embodiments of the presen~ 
in·..rention 

ind'Jctor 

proyide a method of manufacturing a bead 

and a bead inductor molded body 
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produci.ng apparatus, 

which achieve improved and highly efficient production of bead 

inductor molded bodies haying a conductor coil embedded 

According to a first aspec~ Q..f 

preferred embodiments of the present invention, there is 

provided a method of producing a bead inductor, in wh~ch a 

molded body having a hollow core conductor coil 

embedded i.n rubber or resin material containing magnetic powder 

is farmed, 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 ~he conductor 

coil !Li.a molding, by disposing the conductor coil i.n a cav i -:y 

of a mold having a first gate and a second gate formed therein 

~ disposing a spacer pin which passes th~ough the core of 

t!:ie conductor coil and extends up to the second gate to close 

the second gate ~ and supplying the rubber or the resin 

material containing magnetic powder into the mold cavity from 

th ~. .. • e ... irs ._ ga.te and forming the molded body with the condu:::tor 

coil embedded ~herein, by, after the formation of the ou~er 

portion outside of the conductor coil, closing ~he 

first gate ..4- pulling the spacer p i.n out of the mold 

cavity '" and supplying from the second gate the rubber or 
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the resin material containing magnetic powder into a space 

formed as a result of the removal of the spacer pin so as to 

extend through the core of the conductor coil, in order to form 

an inner portion inside of the conductor coil. 

In such a case, after the formation of the outer portion 

outside of the conductor coil, the spacer pin is 

pulled out. When the outer portion is formed outside 

of the conductor coil Yi.a molding, the spacer pin is disposed 

so as to pass through the core of the conductor coil and to 

extend up to the second gate to close the second gate. When 

the spacer pin is pulled out, a space which extends through 

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 

outsiqp of the conductor coil, so that the next step of forming 

an inner portion ins id.e of the conductor coil can be 

carried out with the outer portion being disposed in the mold 

cavity. 

'!'he mold may have an accommodating hole for accommodating 

the spacer pin therein. When the outer portion is formed 

outside of the conductor coil Yi.a 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 
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the inner portion is formed inside of the conductor 

coil :ll.ia molding, the spacer pin may be pulled out so that 

a portion of the spacer pin is accommodated in the accommodating 

hole. 

In such a case, since an accommodating hole may be farmed 

in the mold to allow insertion and removal of the spacer pin 

into and out of the cavJ.ty, it. possible to provide a 

an excellent and greatly imQroved 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 

portion and a lower mold portion, it. possible to stably 

and easily insert the conductor coil iill.2 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 acconunodating 

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. In forming the outer portion 

outside of the conductor coil Yi.a 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 
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gate, respectively, in order to bring the firs~ space~ Dln 

por~ion and the second spacer pin portion l~to contac~ w~th 

each other, whereby the spacer pin is formed so as to pass 

through the mold cavity. On the other hand, in formin9 the 

i.nner po:r-tion inside of the conductor cc~l 

molding, the firs:. spacer pin portion may be pulled out so that 

a portion thereof 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 spacet" p l.n may be divided l.nto a f i.rs t 

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 ti.a molding, 

a 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 ang secQUd spacer pin port.ions to contact 

each other. Thus, compared to the case where one space= pin 

is pushed into the mold cavity from the lower mold portion so 

~hat the spacer pin passes through the mold cavity and is. 

inserted i.r.-;:o the second gate formed in the upp~r mold portion 

to close it., the upper mold port.ion and the lower mold portion 

can be easily designed so that they are, for example, positioned 

precisely with respect to each other. 
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When the spacer pin is divided into a first space= pin 

portion and a second space= pin portion and formed so as to 

pass through the mold cavity, the first gate may be formed in 

the upper mold por~ion. 

In such a case, since the first gate may be formed in the 

upper mold portion, it is much easier to design, for example, 

a molding machine or a mold. 

In the case where the spacer pin is divided ir.~o a firs~ 

spacer pin portion and a second spacer pin portion and fo:rmed 

so as to pass through the mold cavity, or in the case where 

the first gate is formed in the upper mold portion, when the 

conductor coil is disposed in the mold cavity, a ~ortion of 

the first spacer pin portion may be pushed out of the 

accommodating hole, and the core of the conductor coil may be 

mounted onto the first spacer pin portion in orde~ 

to position the conductor coil in the cavity. 

In sue h a case, s inc:e the conduct.or coil may be pos i. t ioned 

by inserting the core of the conductor coil onto the first 

spacer pin portion, it. is much easier to design a molding 

machi.ne. 

In forming the inner portion - inside of the 

conductor coil ~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 



- 11 -

of, :or example, a molding machine or a mold is greatly 

si.mpli.fied. 

When the first gate is closed by inserting a clos~ng pin 

, ~fter the f ormat~on of the inner portion 

insid~ of the conductor coil :£i.sl molding, the molded bodv 

may be eje-::ted from the mold by pushing a portl.on of the clos.Lng 

pin ou~ of the first gate and inserting the portion o: the 

closing pin into the mold cavity. 

In such a case, since the molded body may be eJ ected from 

the mold Y.i.a. the closing pin used to close the :irst 

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 ~here the first gate is closed by insert.Lng 

a closing pin into it or in the case where the molded body is 

eJected from the mold by using the closing pin used to close 

the first gate, during the format.ion of the inner portion 

i nsjde of the conductor coil ~molding, t.he second 

spacer pin portion which is removed out of the mold may be used 

as ~he closing pin for insertion into the first gate. 

In such a case, since the second spacer pin portion may 

be used as ~he closing pin, the structure of, for example, a 

molding machine or a mold can be greatly simplified. 

A mold~ng cycle ' i.ncluding the ste~s 

of inserting the conducto:- CCJ.ll into the mold cavity, forming 
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the ou~er portion outside of the conducto= coi: fr:r-

~molding, forming the inner port: ion ins+de of t.he 

conductor coil Y.i.s molding, and ejecting ~he molded body 

from the mold rnav be reoeated bv automatic co~~rol. 
~ - .. 

In such a case, since the molding process carried out. to 

for.n a bead inductor molded body may be automa~ed, it is 

possible to increase operation efficiency of a molding machine, 

and ~o mass-produce molded bodies economically. 

According to another a~pect of preferred embodiments of 

the present invent. ion, t. here is provided an apparatus 

for producing a molded body to be included in a 

bead inductor, in which the molded body is fo~med in a mold 

cavity Yi.a injection molding when produc1ng the bead 

induct.or by electrically connecting external termi~al 

electrodes to both ends of a hollow core conducL.or 

coil disposed in the molded body formed by embedding 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 gat;e- arranged to allow rubber or 

t:he resin material containing magnet.le powder 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 
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a!'l accommodat.ing hole in a portion thereof located at a position 

in correspondence with ~ substantially center port.ion of 

the mold cavity~ 

a fi.rs't spacer pin portion arranged to be movably disposing 

disposed in the accommodating hole 

portion...._ 

in the lower mold 

a second spacer pin portion arranged to be movably 

disposed in the second gate in the upper mold 

portion ~ and a closing pin arrangPd to be movably 

disposed in the f i.rst gate in the upper mold 

port.ion ...... 

wherein after insertion of the core of the conduct.or 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 mold port.ion, the upper mold portion 

and the lower mold portion are f i~t.ed together to define 

the cav l. ty used for t.he in J ection 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 fir.st spacer pin portion, whereby a spacer pin wh::..ch 

passes through the cavity is formed t. In this state, the 

rubber or the resin material containing magnetic powder is 

supplied into the cavity from the first gate to form an outer 

portion ·outside of the conductor coil 1.h.!:. molding-t-
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- I After the molding, the first spacer ~in portion is 

pulled out so that a port.ion thereof is accommoda~ed in the 

accommodating hole formed in the lower mold portion, and ~he 

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

mold f:rom the second gate- -~ closing pin is inseri:ed i.n"t.o 

~he first. gate to close the first gate From the 

second gate. the rubber or the resin material containing 

magnetic powder is supplied into a space formed inside 

of the conduct.or coil, by pulling out the first spacer pin 

port.ion and the second spacer pin portion, whereby the molded 

body having the conduct.or coil embedded therein is formed. 

In such a case, after the formation of the outer portion 

oytside of the conductor co.1.l Yi.a moldl.ng, 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 and easiJ~. 

In the above-described device, the closing pin may be used 

as the second spacer pin portion. 

In such a case, the structure of, for example, an inJection 

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

possible to automate the molding process and to reduce molding 

costs. 

When the apparatus according to 

preferred embodiments of the present invention is used or when 

the closing pin is used as the second spacer pin portion, after 
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the formation of the molded body with the conductor co~l 

embedded therein, the upper mold portion and the lower mold 

portion which have been fitted together may be separated from 

each other, and the closing pin may be movec downward to ?Ush 

out and ej~ct the molded body from the cavity. 

In such a case, since the molded body may be pushed out 

of and ejected from the cavity by moving the closing pin 

downward, the molded body can be easily taken out, and the 

molding process can be automated. 

For the purpose of illustrating the inyention, there is 

shown in the drawings several forms wh j ch are pr"'sent ly 

~referred. it being unders~ood. however. that the invention 

is not limited to the precise arrangements 

instrumentalities shown. 

BRIEF DESCRTDTION OF THE D~.AWTNGS 

Fig. 1 is a sectional view 

illustrating a method of producing a molded body 

and 

to be inc;,luded in a bead inductor, accordj ng._to a preferreJi 

embodiment of the present invention. 

Fig. 2 is a sectional view 

illustrating a method of prodllcl.ng a molded body 

to be included in a bead inductor, according to a 

preferred embodiment of the present invention. 
• 
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F i.g. 3 is a sectional v J.ew 

illustrating a method of producing a molded body 

to be included in a bead inductor, according to a 

preferred embociiment of the present invention. 

Fi.g. 4 is a sectional vi.ew 

illustrating a method of producing a molded body 

to be included in a bead inductor, according to a 

preferr~d embodiment of the present invention. 

Fig. 5 is a sectional view 

illustratjng a method of producing a molded body 

to be included in a bead inductor, :,.ccording to a 

preferred embodiment of the ~resent invention. 

Fig. 6 is a sectional view 

illustrating a related process of producing a 

molded body to be included in a bead inductor. 

Fig. 7 is a sectional view 

illustrating the related process of producing a 

molded bod:y to be included in a bead inducto~. 

Figs. 8A, 8B, and8Caresectionalviews· 

illustrating the related process of producing 

to be included io 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. 
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DETAILED D~SCRIPTTON OF PRE'l:";;RRED EMBOPIMENl'S. 

F i g . 1 is a sect i c n a 1 view of a mold of 

an apparatus for producing a molded body to b~ 

included in a bead inductor. according to a ~referred 

embodiment of the present invention. This rnol::i is used ~o f or-rn 

a molded body ti.g_ inJection molding. The mold 

preferabl~ includes an upper mold portion 11 and a lo~er meld 

port.ion 12. As shown in Fig. 1, when - the uppi::r mold port ion 

11 and the lower mold portion 12 are fitted together, a cavi-:y 

13 

is formed. A molded 

body will be fooned in the cayity 13 as described below. 

A ti=st gate 14 and a second gate 15 are provided 

at the upper mold portion 11. ThP first gate l 4 and the second 

gate 15 are arranged to allow rubber or molten resin containing 

magnetic powder to flow into the cavity 13. A~ accommodati~g 

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

located -so as to correspond 

to a location of the approximate center portion of the cavit.y 

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 int.he upper mold 

portion i:.. 

Ir. the state shown in Fig. 1, the first spacer pin portion 
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18 and the second spacer pin portion 17 are both pushed :nto 
the cavity 13 so that an end portion 18a of the fi=st space= 
pin portion 1 B and an end portion 1 7 a of the second spacer pin 
portion 1 7 contact each other. A clos J..ng 
pin (described later) can be movably dl.sposed in the f .::..rst gate 
14. In the state shown in Fig. l, :the closing pin is dis;:iosed 
outside the mold. 

A conductor coil 10 is inserted onto the first spacer pi.n 
portion 18. Ihe coil 10 is preferably formed as an 

b.ollow core conductor coil by, for example, winding 
in a spiral or other ;:onfj guration. a metallic wire (such 
as a copper wir~) coated with an insulating material (such as 
polyester resin). 

A description will now be given of the steps carried out 
to form a bead inductor molded body using the inJection mold 
of Fig. 1, in accordance with preferred embodiments of the 
present invention. 

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 port ion 11 being located se~arate from and above the lower 
mold portion.12, and the lower mold portion 12 being disposed 
below the upper mold portion 11. With the mold in the open 
state, a portion of the first spacer pin portion 18 is pushed 
upward from the through hole 16 in the lower mold portion 12. 
The conductor coil 10 is disposed in the mold by inserting the 
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hollow core of the conductor coi_l 10 onto the f i.rs~ spacer 

pin portion 18, so that the conductor coil 10 is fitted onto 

the first spacer pin port.ion 18. In other words, the conductor 

coil 10 is positioned in the cavity 13 by inserting the 

conductor coil 10 onto the first spacer pin portio~ 18. 

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

in an open state. The second spacer pin portion 17 is inse:::-ted 

l.n.to the second gate 15 so that the end port.ion l 7a of the second 

spacer pin por~ion 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 

to fit :he upper and lower mold portions 11, 12 together, 

as shown in Fig. 1. As shown in Fig. 1, the end portion lBa 

of 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 pass es 

through the cavity 13 i~ 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 

necessarily have to be moved downward before fitting the upper 

mold portion 11 and the lower mold portion 12 together. ;.-t­

Tbe 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 
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mold portior. 11 and the lower mold portion 12 together. 

In the state shown in Fig. 1, molten rubber or molten resin 

con't.a ining magnetic powder is in J ected into the cav .l. t. y 13 f rorn 

the first gate 14 to form an outer por~ion outside 

of t.he conductor coil 10 :Li.a molding. Since the spacer pin 

defined by the first. spacer pin portion 18 and t.he second 

spacer pin portion 17 is disposed in the cavity 13, resin is 

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 

the above-described molding met.hod. In the cavity 13, a molded 

body 20 is formed outside of the conductor coil 1 O. 

After the format.ion 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 lBa is level with the top surface of the lower mold 

portion 12 . Then, the first spacer pin porti oo 1,S is fixed 

at that location. 

The second spacer pin portion 17 is moved upward and pulled 

out of the molded body 20. Then, the second spacer gin 

portion 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 

a space 21 to be formed in t.he approximate center portion of 

the molded body 20. The space 21 is formed so as to extend 
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through the core of the conductor coil 10 and so as to lead 

to the second gate 15. A closing pin 19 is inserted into the 

first gate 14 in order to close the first gate 14. 

Fig. 4 il2.ustrates the f J.rst. gate 14 w-hi.ch has been closed 

as a result of insert.ing the closing p.i.n 19 into the first gate 

14. When the fi.r.5t gate 14 is closed, the second gate 15 leads 

to the space 21 .int.he approximat~ center port.ion of the molded 

body 20, and the space 21 leads to a port.ion located 

inside of the conductor coil 10. 

Simj lar to the formation of the molded 

body 20 , molten rubber or molten resin material is 

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

form in the space 21 an inner portion 

conductor coil 10. 

inside of the 

F.i.g. 5 is a sectional view illustrating a state after 

formation of an inner portion ;ns1de of the molded 

body 20, in the space 21, using 'the above-described method. 

As shown in Fig. 5, filling the space 21 in the approximate 

cente.:- portion of the molded body 20 (shown in Fig. 4) results 

in the formation of a molded body 22 h.aying the conduct.or 

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

5, the core of the conductor coil 10 is also filled with resin 

or rubber material, which is preferably molded. 

After the formation of the molded body 22, the upper mold 

portion 11 is moved upward relative to the lower mold portion 
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12 and sepa::ated therefrom, whereby the mold is opened, as sho-wn 

in Fig. 5. Molded bodies 22 haying the conductor co~l 

10 embedded therein tend to remain fitted to the upper mold 

pcrtion 11 in which cavity 13 is farmed. In su::h a case, molded 

bodies 22 are eJected from the uppe.r mold portion 11 by moving 

the closing pin 19 in the first gate 14 downward and pushing 

out the molded bodies 22. 

As described above, a molded body 22 with a conductor coi.l 

10 embedded the~ein is produced. In the next molding cycle 

after the eJection of the molded body 22 from the mold, the 

first spacer pin portion 18 is moved upward in order to set 

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

coil 10 is inserted onto the first spacer pin portion 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 wit.ha dicing 

saw or imilar device so that the ends of the conductor 

coil are exposed. Like the exposed ends shown in Figs. 1 O and 

11, the exposed ends of the conductor coil 

in the prefe;red embodiments have external terminal electrodes r 

such as metallic caps, m.ounted thereon so as to complete 

a bead inductor 

As can be understood from the foregoing description, 

according to preferred embodiments of the present invention, 
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after formation of an ou~er portion outsige of the 

conductor coil 10 tla molding, an inner port ion ca:i. be formed 

inside of t.he conducto= coil 10 without taking the 

molded body 2 O out of the mold. Therefore, molded bodies 

~ t.o form bead inductors can be efficiently produced. Since 

manual operations do not have to be carried out during the 

rnold~ng process, the molding process can be automatically 

controlled, making it possible to repeat by automatic control 

the mold~ng process cycle which includes placing 

the conductor coil into a mold, forming an outer portion 

outside of the conductor coil ~molding, forming 

an inner port.ion inside of the conductor coil Yi_g 

molding, and ejecting the molded body. Therefore, molded 

bodJ.es can be automatically produced, and operation efficiency 

of the injection mold can be greatl~ increased, allowing a large 

number of molded bodies to be produced with high e!ficiency. 

Al though 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 is closed by inserting 

a closing pin 19 therein, the first gate 14 can be closed by 

inserting therein t.he second spacer pin port.ion 17 pulled out 

of the mold from the second ga\:.e 15. In other words, the second 

spacer pin portion 17, instead of the closing pin 19, can be 

used as closing pin. 

According to one aspect of preferred embodiments of t.he 
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present invention, Lhere is provided a method of producing a 

bead l.nductor, in which after the formation of the outer portion 

Qutside of the conductor coil, molded bodies with 

a conductor coil embedded therein can be produced by form~ng 

an inne:::- portion inside of the conduct.or coil, wit:i.out 

taking out the outer portion from the mold. This makes it 

possible to produce molded bodies ~ to form bead 

inductors very efficiently and automatically. 

An accommodating hole may be formed in the mold to allow 

insertion and removal of the spacer pin into and from the cavity. 

This makes it possible to provide an improved 

production method which allows automation of the molding 

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 p~n portion and formed so as 

to pass through the mold cav i t.y. Here, the spacer p:.n is formed 

by bringing the first: spacer pin port.ion and the second spacer 

pin port.ion into contact with each other in the cavity, thereby 

mak.l.ng 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. 
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When the spacer pin is divided into a first space= pin 

portion and a second spacer pin portion and formed so as to 

pass through the mold cavity, the first gate may be formed in 

the upper mold portion. This makes it easier to design, fo= 

example, a molding machine or a mold. 

When the spacer pin is divided into a first spacer pin 

portion and a second spacer pin portion and formed so as to 

pass through the mold cavity, or when the first gate and the 

second gate are formed i.n the upper mold portion, the conductor 

coil may be positioned by inserting the core of the conductor 

coil ontc the first spacer pin portion. This makes it easier 

to design a molding machine. 

The first gate may be closed by inserting a closing pin 

into it. This simplifies the structure of, for example, a 

molding machine or a mold. 

When the first gate is closed by inserting a closing pin 

into 1. t, the molded body may be ejected from the mold by using 

the closing pin used to close the first gate. This si.mplif ies 

the structure of, for example, a molding machine or a mold, 

and allows the molded body to be eJected automatically after 

molding. 

When the first gate is closed by inserting a closing pin 

into it or when the molded body is ejected from the mold 

.Yi.a 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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simplifies the structure of, fo~ example, a molding machine 

or a mold. 

A molding process including the 

ste~s of inserting the conductor coil into the mold cavi~y, 

forming the outer portion outside of the conductor 

coil ila molding, forming the inner portion ~ :..nside 

of t.he conductor coil Y..i.a molding, and eJecting the molded 

body from the mold can be repea'ted by automatic control. This 

makes it. possible t.o automate the mo·lding process carried out. 

to form a bead inductor molded 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 1 there is provided an apparatus 

for produc~ng a molded body · to be inc:lud~d in 

a bead inductor, in which aft.er the formation of the outer 

portion outside of the conductor coi.l _ Yi.a molding, 

an inner portion can be formed · inside of the conducto:::­

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 t.he molding process and to 

greatly reduce molding costs. 
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When the apparatus according to 

lilteferred embodiments of the present invention is used or- when 

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

mo:ded body may be pushed out of and eJected from the cav~ty 

by moving the closing pin downward. This allows the molded 

bodv ~o be easily a~d automatically ejec~ed. 

WhjJe preferred embodiments of the invention have 

been disclosed. yarious modes of carrying out the principles 

disclosed herein are contemplated as being within the sc~ 

of the following claims. Therefore, it is understood that the 

scope of the inyention is not to be limited except as othoerwise 

set forth in the claims. 
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~ IS CLAIMED IS: 

1. A method of producing a bead inductor-

including a molded body having a hol 1 ow c:o:r::~ 

conductor coil embedded in rubber or resin material containing 

magnetic powder , and in which both ends of the 

conduct.or 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 outside of the 

conduct.or coil - Yi.a molding7 by disposing t.he 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 material 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 port.ion 

outside of ~he conductor coil, closing the first. gate· 

. remoying the spacer pin -Mt~ the mold cavi'ty _. 

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 ~hrough the core of the conductor 



- 29 -

coil, i.n order to form an inner portion 

conductor coil. 

inside of t.he 

2. A method of producl.ng a bead inductor according tci Clai.rn 

1, wherein the mold has an accom.moda"t.ing hole for accornmodatl.:1.g 

the spacer pin therein, and wherei~ when the outer portion is 

formed QUtside of the conduct.or coil . :li.a molding, 

the spacer pin is pushed out of the accommodating hole and 

pushed into the mold cavity, whereas· when the inner portion 

l.S formed inside of the conductor coil Y.i.a. molding, 

the spacer pin i.s pulled out so that the spacer pin is 

accommodated in the acconunodating hole. 

1 

3. A method of producing a bead inductor according to ClaJ.m 

. wherein the mold includes an upper mold portion 

and a lower mold portion. 

4. A method of producing a bead induct.or according to Cla.un 

3, wherein the spacer pin is divided into a fi~st spacer pin 

portion and a second spacer pin portion, ~he first spacer pin 

portion havir:ig a shape which fits in-:o the accommodating hole 

, and ~he second spacer pin 

portion having a shape which fits into the second gate 

wherein in forming the outer portlon outside 
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of the conductor coil Y..i..Sl molding, a portion of the first 

spacer pin portion and a portion of the second spacer pin 

portion of the spacer pin are pushed into the mold cavity from 

the accommodating hole and from the second gate, respectively, 

in order to bring the firs~ spacer pin portion and the second 

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 Y.ll 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. A method of producing a bead inductor according to Clai..'Tl 

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

4 

6. A method of producing a bead inductor according to Claim 

• 1 wherein when the conductor coil is disposed in 

the mold cayity, the first spacer pin portion is pushed out 

of the accommodating hole, and the core of the conductor coil 

is inserted onto the first spacer pin portion in orde~ to 

posit~on Lhe conductor coil in the cavity. 
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7. A method of producing a bead inductor according to 

Claim 1, wherein in forming the inner port.ion 

inside of the conductor coil by molding, the first 

gate is closed by inserting a closing pi.n l.nto the first gate. 

8. A method of producing a bead inductor according to Claim 

7, wherein after the formation of the inner portion -

insid~ of the co~ductor coil by molding, the molded body is 

ejected from the mold by pushing the closing pin out of the 

first gat.e and inse:r-ti.ng the closing pin into the mold cavity. 

9. A method of produci.ng a bead inductor according to Claim 

7 , wherein during the formation of the inner: portion 

inside of the conductor coil ~molding, the second 

spacer pin portion which is 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 acco=ding to 

Claim 1, wherein a molding cycle 

- including the steps of inserting the 

conductor coil into the mold cavi.ty, forming the outer portion 

outside of the conductor coil· ti.a molding, forming 

the inner portion inside of the conduct.or coil 

molding, and ejecting the molded body from t.he mold is repeated 

by automatic control. 
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11. : An apparatus for producing a molded body 

to be included in a bead inductor, in which the molded 

body is formed in a mold cavity :Li.A injection molding when 

producing the bead inductor by electrically connecting 

external terminal electrodes to both ends of 

hollow core conductor coil d.lsposed in the molded body formed 

by embedding the · hollow core conductor coil in rubber 

or resin material containing magnetic powder, the device 

apparatus comprising: 

an upper mold portion having a first gat.e 

and a second gate arranged to allQw the resin 

or 't.he rubber material 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 an accommodating hole in a portion thereof located -:i:ft 

a position substantially corres,ponding 

to an approximate center portion of the mold cavity; 

a first spacer pin port.ion 11ovably 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 por~ion ~ 
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12. An apparatus according to claim 11. wherein after 

. the core of the conductor coil is inserted onto the 

first spacer pin portion which is upwardly pushed out of the 

accoinIDodating hole formed in the lower mold portion, the upper 

mold portion and the lower mold portion are arranged to be 

fitted together to , define the cavity used for the injection 

molding .:.. 

13. An apparatus according to .claim 11. wherein the 

second space~ pin portion is arranged to 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 into contact with the first spacer 

pin portion so as to define a spacer pin which passes 

through the cavity ~ 

14, An apparatus according to claim 11, wherein the first 

gate is arranged such that the resin or the rubber material 

is supplied into the cavity trom the first gate to define 

an outer portion oytside of the conductor coil 

via molding. 

15. An apparatus according to cl aim 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 po::::tion is pulled out and removed out of the 

mold f=om ~he second gate~~ the closing pin is inserted into 

the f i::::st gate to close the first gate ~ and from the second 

gate "':he res.in or the rubber material is supplied into a space 

for~ed inside of the conductor coil, by pulling out 

the first spacer pin portion and the second spacer pl.:l portion, 

whereby the molded body with the conductor coil embedded 

therein is formed. 

16. 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 w~th 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. 


