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- 1- v . : (err) Hi gh Frequency Coil Assenbly The present
invention relates to a high frequency coil assenbly which includes a shield
case and a jar-like core both having throeugh holes for adjusting the

i nductance of the coil.. A conventional high frequency coil is noor LL
constructed to cover a bobbin having a cqil wound thereon with a Ja Kﬁﬁ&;i
tore and a nmetal case. The case and the jaar-1like core of such a coil have

t hroygh holes for receiving a drlver used to rotate d-threaded core
received in the bobbin and h of the bobbin. It

is better to make those hof ' t he point of view
of magnetic shield effect and a closed nagnetlc path effect. To reduce the

ef fect of magnetic fl uxﬁ& fs‘é?ftsei‘ﬁ gﬁl%@s taﬁ%] f‘% ipf the case;
e |

t he conventional high frequ ncy coil provi ar ger t he case
than that in fxequency; €eldoassembisy shiahdnaiidesarshigld gaserandi| s

results i-n di aagu@nuane%ahﬂé mklh%&ﬂd@ ﬂrﬁfodqu%dﬁé? fofGadf @SeHg

i nventors stugh 5536%%5%e tgﬁg hr.eakages and found that -as shomm in
Fig. 6, whichth€ & %44 *hol es of the metal case and the
jar-like core, a burr 42 wbnsenhﬂnghh ihighb dtteduehdy dbl nie irmodm&Ely to
be forned on the e of 41 o se 40 when hole 41 is forned
by neans of nggg%ﬁﬁ %OASOVFE SV%ﬁﬁh fhﬁﬁﬁﬂ%ﬂ?(ﬁoﬁ ?H%ﬁlfrequency
coi | desi gnedtheresur Wad:h D jarx-idken coxer iamdk@ aetal tcaam-r d The orase

smal | er and Sﬁﬁhgﬁgxgi ﬁ@&—‘i i FRNTore ¥s ‘éﬁ%ﬂ Y ddi R ciudt fid'fes

conponent s of
; _ for receiving a drlver used to rotate a threaded core

N~ received in the bobbin and thus move it along the length
of the bobbin.

It is better to make those holes as small as
possible from the point of v1ew of magnetic shield
effect and a closed magnetic path effect.

To reduce the effect of magnetic flux being
focused oh the edge of the hole of the case, the
conventional high frequehcyﬁcoil provides a larger hole
in the case than that in the jar-like core. |
| _ However, the'manufacture of smaller coils
results in disadvantageously breaking the jar-like core.

The present inventors studied the cause of

L/ these breakages and found that as shown in Fig. 6, which
is a section view show1ng holes of the metal case and
the jar-like core, a burr 42 whose length is about 0.1
to 0.2 mm is likely to be formed oh the edge of a hole
41 of the case 40 when a hole 4] is formed by means of
press working. o

As the overall dimension of the high frequency
coil designed for surface mountihg on.a printed circuit
board becomes smaller and smaller, the dimension of the
jar-like eore, one of the components of the coil
assembly, is made smaller. In particular, the thickness
of the jar-~like core is as thin as about 0.5 mm.

The jar-1like core 43 is automatically press



assenbly, is nade snmaller. In particular, the thickness of the jar-Ilike
core is as thin as about 0.5 nm The jar-like core 43 is automatically
press -2- fitted into the case 40 by nmeans of a machine. 1In this
operation, the burr 42 fornmed on the edge 45 of the hole 44 of the core 43
may often hreak or crack a part of the @dge 45, resulting in breaking the
"core 43. It is possible to remove the burr 42 fromthe case 40 as -a
separate working step. However, this step increases the cost of the case so
that the confitted intb theechbe 46cbyemeans etpennnmhimg.seum.fﬂis preeﬁh

i nvention pr f e a e &S

c0|I-vvoundp 8§§?§§i§n Qﬁe Bﬁg# gg{gﬁgggguﬁﬁace OFﬁ§€p35 bo b n, SaI%!bObbln
including a erefhthengoaepéatmeﬁ pften breakeors grackcdi ward oft lkheaded
core, a jar-Laké §9%Cre8YPELA iﬁ'ﬁréﬁﬁ@h tRd Bayengs3a through hole for

receiving a driver Used to rofate a threaded core, and a metal case

covering said jar-Iikel€ol8 Hﬁﬁsﬁa@ﬁn§°arFWPUGgﬁhﬁoPSrE'§30§€G”h¢h&

| ocation coré&éeomdl ag aOsé fatar qugRihg! etep. sandwe%ﬂ | lepigostepsai d
t hrough hol e, of _sai an_1n surf.ace whi ch

i ncl udes (a) %?F??%?s gﬁﬁ ﬁS?FlB#eﬁg?;ég §8|&ﬂﬁ§t ecggg 1S %epocated
radi al |y outeodilk assedbkyobesamdsthooughpensévefteasdlintal case and (b) a

second edge portion reppbe regghéaiﬂvgﬁfﬁbncﬁ§8v§agslQcﬁiﬁﬂ radial ly inside

said edge of said
frequency coil assembly ‘comprising:

a bobbin, a coil-wound portion formed on an
outside surface of said bobbin, said bobbin including a g}
bore having a portion to be screwed for rece1v1ng a
threaded core,
‘a jar-like oore covering said bobbin and
having a through hole for receiv;ng a driver used to
rotate a threaded core, and B
a metal case covering said jar-like core and
having a through hole dispoeed'et a location
corresponding to said through hole of said jar-like
core, said through hole of saidijerflike core having an
inner wall surface which includes (a) a first edge
portlon adjacent sald metal case and located radially
outside an edge of said through hole of said metal case o~
and (b) a second edge portlon remote from said metal o
- case and located radially inside said edge of said '
through hole of said metal case.
In order that the'ﬁresent'inVention be more
readily understood, embodiments thereof will now be
described by way of example with reference to the
accompanying drawings, in which:
Fig. 1 is a sectional v1ew show1ng a high
frequency coil according to a first embodiment of the
present invention;
Fig. 2 is a partzally enlarged sectional view
showing a part of the high frequency coil shown in Fig.



t hrough 'hol e of 'said netal case. In order that -the present invention be
nore readily understood, enbodi nents thereof will now be described by way
of exanple with reference to the acconpanyi ng drawi ngs, in which: Fig. 1 is
a sectional view show mg a high frequency coil according to a first

enbodi ment of. the present invention; Fig.32-is a partially enlarged
sectional . VIeM/ShOMAng a part of the hi gh frequency coil shown in Fig.

-3- 1 'Fig. 3is a perspect|ve V|em/shomnng a case and:a core included in
the high frequehcy coil: Fig. 4 i's a partially enlarged sectional "view

showi ng a hi gh frequencyr-fel |3a£§°édbé‘ﬂsb¢9cé‘1§éc99Q egnedmﬁn% %stehe

present invention; .and Fi i's_a_ part sectional Vview sHow ng t
conventional HRfh § reRER %E@?d #%etﬁésﬁ%gbtfﬁﬁunPPYbﬁoéﬂnected to a

hi gh frequency coil accqrﬂgnmtps aafpaﬁﬁlsnbpdeﬁrafgea L‘é@th.&hﬁ'lt @B th
reference to tional view of  the coi

Fi ¢ :
Fig: 2is a paﬁ‘l‘?‘?‘é’rq? %rﬁjaﬁlbeﬁr§%'é??‘6§ﬁa?°ﬁ eﬂPgﬂﬁa}ﬁg 8l 8sS6FRGpt al case
and a j ar-| i keemtsdtimerrttl o thed pﬁe@emlerm@ﬁtjlcnyl &ndshow ng the net al

synthetic resin and haviiid ool 15 & 2o Ehoscrest SB2t nk Pen8PRvErSather ow

w ndi ng porti eemvemtionsobdiigh iremmmyac@nll 3 between adjacent collars

2. The . . The description will be directed to a high
frequency coil according to a first embodiment of the

. invention with reference to Figs. 1 to 3, in which Fig.

N/ 1 is a sectional view of the coil, Fig. 2 is a partially
enlarged sectional view showing holes of a metal case
and a jar-like core, and Fig. 3 is a perspective view
showing the metal case and the jar-like core.

Reference numeral 1 denotes a bobbin made of
synthetic resin and having collars 2 disposed along the
length of a hollow winding portion 4. The bobbin 1
provides a coil 3 between adjacent collars 2. The
hollow winding portion 4 has a bore which receives a
threaded core S5 which is screwed for adjusting
inductance. The winding portion 4 also has a base 6,
the side surface of which has a terminal 7 designed for
surface mounting. | _

_ " A jar-like core 8 covers the coil-wound
portion of the bobbin 1 and sits on the base 6. A metal
case 9 covers the jar-like core 8 and is attached to the
base 6.

The core 8 and the case 9 are provided with
concentric holes 10 and 11 in the tops thereocf. The
winding portion 4 of the bobbin 1 projects above the
uppermost collar 2 and fits into the holes 10 and 11. A
driver is fitted into the holes 10 and 11l so as to
vertically move the threaded core 5 as it is rotated.

Though the inner surface of the case 9 comes
in contact with the top of the jar-like core 8, as is



hol | ow wi ndi ng portion 4 has a bore which receives a threaded core 5 which
I's screwed for adjusting inductance. The w nding portion 4 al so has a base
6, the.side surface of which has a terminal 7 designed for surface
mounting. A jar-like core 8 covers the coil-wound portion of the bobbin 1
and sits on the base 6. A metal case.9covers the jar-like core 8 and is
attached to the base 6. The core 8 and the case 9 are provided with
concentric holes 10 and 11 in the tops thereof. The wi nding portion 4 of .

t he bobbin o‘b\mmgcﬁsomm the thpesedision ibf aEh@ Kollef 10 Sof kRet he hO""é

10 and 11. A dF é I S f| ted nto(%he hol es 10. and 11s0 _as t vertically
nove the ttﬂ’aera %cﬁ%r% As S T PGSR S Stﬁﬁ) ° (PRORGRer T face of the
case 9 conmesige pxoritizn NﬂtdftthethqieﬁlﬂrmfjtheIm¢nec&r258loeated -4-

obvi ous frgmstjt: %e ?thé tb rieecﬁrhe ecpé '}’Fof?l 54 _f?éﬁ éar-l i ke core 8 is

formed in epw se” en e hole 10 of the core
8 is |located outside The paijctignak Jt tion between cthe ©dgqhe positional

relation b?\;ﬂe&ﬁcﬁsfb afsézu%igecﬁwrﬁdm 1 fia ke @Afe 13 apgl tﬁ@ #ope ip of the

hol e 11 pr rr 14 frombeing 1n contact wth_ the area around the
edge of thPueants pbule kb ifram heing By fAntagk “él%r?h§4a¥%aforrred on

the edge 1%&%:{&]&1@5@9% df ithedHRIENtI0 Dt ehe W 8 rixin 19é g br oken.
Zlng a4j :; a rtld:ﬁbaé/ e>ijou ndeld4 sect é)rr}x?eld Vc'me sélogﬁélg {léﬂ SF -ﬁfz a netal case
case 9, thus preventing the core 8 from belng broken.

Fig. 4 is a partially expanded sectional view _
showing holes of a metal case and a jar~like core o/
included in a high frequency coil according to a second
embodiment of the present invention. The same portions
as those shown in Figs. 1 to 3 are referenced by the
same numbers. _

-In this embodiment, a. taper surface 22 is
formed on the section of the hole 21 of the jar-like
core 20 so that the upper edge portion 23 of the core is
located outside the edge 13 of the hole 11 of the case 9
on the plane level. - o N

The foregoing embodiments are ‘all constructed
to fit the winding portion 4 of the bobbin 1 into the
holes of the case and the jar-like core. However, the P
winding portion 4 may be located under the holes without
being fitted to the holes. . _

The foregoing embodiments have descrlbed a
high frequency coil designed for surface mountlng.
However, it goes without saying that the present
invention may apply to a high frequency coil having

terminal pins for connectlon. _ _
The threaded core 5 to be screwed with the

winding portion 4 may be removed.-

As :described above, the present 1nvent10n
‘provides the high frequency coil which is d351gned to
locate the edge portion of the hole of the core being in
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incl.uded in a high-frequency coil according to a second enbodi nent of the
present invention. The sane portions as those shown in Figs. 1 to 3 are
ref erenced by the sane nunbers. In this enbodi nent, a taper surface 22 is
formed on the section.of the hole 21 of the jar-like core 20 so that the
upper edge portion 23 of the core is | qcajed outside the edge 13 of the
hole 11 of the case:9 on the plane |evel. The foregoing enbodiments are al
constiructed to fit the wi nding*portion 4 of the bobbi:n..1 into the hol es of

the caSe and demtadt Wilth W cddwenatsidd o £k Neaer b Ofnéd HBYeDSS
Iocated under .t he hol es w hout being fitted to the holes. The foregoing
riﬁﬂﬁﬁm

embodi nents h gaser e d y coil designed for surface
nmount i ng. HOVVever it ggere \Mdﬂlolﬁoﬁﬁedrtmtmé hdlbe Edgedf | tNE€NEase nay

apply to a h| uen V|n termn s for ction. The
Chended coreld ks BOE aldoustl Fd ond ek Furcach withyEhe' PBraved. s
descri bed abO\Ié.ket Imbner mulﬂmganm cprqsyenmnn; thee doxgn frmqubel:ygcm I :
whi ch is desi e Q%RI h bei ng
in - 5- con g tﬁQ’ %gaegle 0319 t eifﬂg ioﬂ?he %I:gsglﬁé‘?%e case
on the plane sutaéllerﬂf@rbmadmdaﬁkétqe afola W&euctf\@%a‘!‘bﬂﬁs t hus
not alloved 1t @eaeiRel H.ta&efsoat Yleall ldoritha biit'iod 146 Eftidnd vyl €480 1 N
preventing the core from being
yield of the manufacturing process for high frequency
coils in particular, surface mount high frequency coils.

The present invention further makes it
possible to use a case formed by press working,
resulting in advantageously reducing the cost of the
coil. ' '

If a coil having small inductance is require,
the threaded core is removed from the jar-like core to

minimize the inductance of the coil.



br oken, even when the hole of the jar-like core is nade snaller, for ‘
reduci ng | eakage of a magnetic flux. This feature nmakes a great contribution
to enhancing the yield of the manufacturing process for high frequency

coils in particular, surface nmount high frequency ' ﬁ ‘uﬁmant ' )
i nvention further nmakes it possible to pse a case\\‘ﬂ“m““ ll wor ki ng,
' resulting in advantageously reducing the cost of the €oi4. ™ f®a Coid having
smal | inductance is require, the threaded core is renpved fromthe jar-l.ike

core to ninkﬂaﬁﬂ$$£e i nductance of the coil. - 6- (ert) CLAI Mo
1. A hi guency coil assenbly conprising: a bobbin, a coil-wund
portion formed on an outside surface of said bobbi-n, said bobbin including

a bore having, a porti g RIgWerséqeerely f@bi] casbembly 2céippideigeore, a
jar-like core covering sai obbi n agf haV|ag aﬁéhrough ol.e fOr receiving
a driver used to rotat® ROPRIRARLCRHIEWO Bortigr £qtmed 9B, fRg sai d

jar-like coroutsitidastirface tdf asgid odisbin s psabd boblbihointiading a

correspondi 10 ' h e, Of Ld. larzl il i d_through hol e
of said jar rl%‘f’%e %%%ia%?#%%ﬂ%’ nfr'érb%ﬁgréﬁ%?atégv\ﬁﬁgéﬁi‘l’;@éuﬁes (a) a -
first edge pthreadeddieent said nmetal case and |located radially outside an
edge of said through @'faf’ilﬁ?é dcé?é%o&é’ffn&@ai@h@bﬁfﬁogﬂdedge portion
renote fromsaid netal ' o ]
having a through hole fqr'receiving a driver used to
rotate a threaded core, and
a metal case covering said jar-like core
and having a through hole disposed at a location . v/
corresponding to said through hole of said jar-like
core, said through hole of saiﬁ jar-like core having an
inner wall surface which includes (a) a first edge
portion adjacent said metal case and located radially
outside an edge of said through hole of said metal case
and (b) a second edge portion remote from said metal
~ case and located radially inside said edge of said
through hole of said metal case.

2. A high frequency coil assembly according to
claim 1, wherein the through holes of said jar~like core
and metal case are arranged coaxially around a central
axis of said bobbin and placed at different positions
along the central axis. '

3. A high frequency coil assembly according to

~claim 1, wherein the inner wall surface of the through
hole of said jar-like core is tapered to provide said

first edge portion and said second edge portion.

4. A high frequency coil assembly according to
claim 1, wherein the top end of said bobbin is inserted
into said through holes.



case and | ocated radially inside said edge of said through hole of said

netal case. 2. A hi gh frequency c0|I assenbLy~aeeedeﬁg—%e—e+aln11

wherein the through holes of said jar-li re and case are ar
coaxially around a central axis of said bobb| n and M“E ﬁﬂ“i““ﬁ ll
positions along the central axis. 3. = 7 = A high senbly

‘according to claim.1, wherein the inner wall surface of the through hal e of
saldLJar-Ilke core is taperedito provide said first .edge portion and said
secofid edge Portion. 4A high frequesiey cajderrssemhly acaaudingd@rding to

claim1l, wheggaim 1§ WPRredd ¢heSanheohiin Isamfa%%tcﬁﬂﬂ daﬂl!d) Stshglir ough
hol es. frequency coi

assenbly accBPéPn&ftéaépaDﬁFfllﬁﬁbﬁﬁq?1ﬂﬂ§|4wﬁ§eﬂﬁﬁq %Ré%%u%?of sai d
t hrough hol epgbvidedshid Ifllketcwgeh@ar&wwmﬁi sdiap&doord @ddge sai d
on

first edge portlon and said sec edge portion. 6. A hi gh frequency
coil- assenbl? dlng to claim1l, and conprising a threaded core which is
received in the bore of the bobbin. 7. A high frequency coil assenbly

substanti al | ¥.as her ei Rbﬁf.tghef%:ﬁﬁ hlg&dag 1h rs@‘e%{bqry:%ct&ﬁﬂfg k& of the

acconpany draw ngs.
claim 1, and comprising a threaded core which is

received in the bore of the bobbin.

_ 7. A high frequency coil assembly substantially
(% as hereinbefore described with reference to Figs 1-4 of
the accompany drawings.




