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The present invention relates to an inductance device used in various

electronic apparatuses.

10 BackgioundArt
' A conventional inductance device is described hereinafber with reference
to the accompanying drawings. Japanese Patent Application Non-Examined
Application No. H10-204221 discloses one of the conventional inductance _
devices. Fig. 10 is a perspective bottom view of the convenﬁonal induectance
15  device, and Fig. 11 is an exploded perspective view of the inductance device
shown in Fig, 10,
In Fig. 10 and Fig. 11, the conventional inductance device comprises the
following elements: |
drum core 24;
20 : winding 25;
| ring core 26; and
terminals 27.
Drum core 24 has upper brim 22 on a first end of roller shaft 21 and lbwer'brim
- 23 on a second end of roller shaft 21. Diameters of those two brims are approx.
25  the same. Winding 25 is wound on shaft 21. Ring core 26 has a sectional view
of a ring shaped hollow-cylinder, a:;d is disposed outside drum core 24. Ring
core 26 is fixed to drum core 24 with adhesive. Respective two terminals 27 are -
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Abstract: An inductance device includes termnals (9) which are nounted to
t he i nductance device fromoutside of a ring core (7). Afit-section (12)

of one of Baedled &40 fe%%ggige&ﬁ@ﬂy%&%@%%ﬁ,‘;otv\r;]%hirnig(e}l@_, an upper face

(15) of a groove (19), a I nner wa ) 0o ng core (7). A
nmount - sect i on Qid §f eath BRARIG 22 BE Mmb@itFeEtdn(F)to DX hdidlth QBbaGENi ty of an
outer perineter of the ring core (7) toward inside of a drumcore (4)

al ong a | cweappiratw, (6] fit-s80Eon 20 e ditetl $o dpptire @61 Mdcheedinah27ds e (4) or the
O ring corg (7t1)0, this structure prevents the drumcore (4) and the ring
core (7) Tift% aTiP§ Reye asfafroms e eutpidasuch Girpdrthet twoyterminalshakenon nount ed,

| eavi ng Vi ‘ai1 nity of the fit-section (12) of the termnal (9) on the board.
Thi s strulttre PHPEOTKEPTYES shock- proof ness of the induct ance device. O

Tochni cal Fi ol 4 Tha oy aeanionr bAUHahc Bes id wopytl 'y it LB G0 co usea
i n vari ougore@4€€ postidred BREREHAL dSBHeo 14 QrRMHIHOWEL Blvbr brim 23 and
" theboard
In this conventional structure, drum core 24 and ring core 26 are
10 suppoerted by only two fit-sections 29, and mounted to the board. In general,
cores 24 and 26 are fragile because they are made of sintered magnetic material
such as ferrite. Therefore, when a shock is applied to this conventional
- inductance device, cracks occur on rmg core 26 around fit-section 29. Both of
drum core 24 and ring core 26 thus sometimes fall away from the board leaving

15 vicinity of fit-sections 29 of terminals 27 on the board. As such, the

conventional inductance devices are vulnerable to shocks.
Disclosqre of fhe Invention

The example embodiments of the present invention address fo the problem
discussed above, -and aim to provide an inductance device of which shock-proofness is
‘improved. The inductance device may thus be free from falling away from a mounted-board
with fit-sections of terminals left on the board when a shock is applied to the drum coré or the
ringcore: ' | '




A conventional inductance device is described hereinafter with reference

to the acconpanyi ng drawi ngs. Japanese Patent Application Rﬁ)ﬁp‘ ned
Application No. H10-294221 di scl oses one of the conventional inductance

- devices. Fig. 10 is a perspective bottomview of the conventi onal

i nductance 15 device, and Fig. 11 is3an expl oded perspective view of the

i nductance device shown in Fig. 10. In Fig. 10 and Fig. 11, the
.conventional inductance device conprises the follow ng elenents: drum core
24; 20 w ndi ng 25 ring core 26; and termnals 27." Drum core 24 has upper
brim 22 on a firstn aserdeee peh p Sist asprst of tepresen invention, theré ivpros@edn a second
end of ra@idd@cftanﬁéld’é‘v{ce'e’&n prignget ers of those two brins are approx. 25 the
same. Wnding 25 is nd on shaft 21. Ring core 26 has a sectional view of
a ring shaped hol {a?)vvtac m ere including an wopg Wb dedirg end plelleshisfhaadee 24. R ng
core ZGIdmrmﬂmadsé@ndénuefmeme 24 wi th adhesive. Respective two term nals 27
are 13 April 2006 03/030191. PCT/ JP02/ 03967 2 nmounted to ring core 26,
and electrically @’X\Dﬁe"{?{] ‘Y%‘“‘M’éh"t'ﬁ& \%a di ng-ends. One of each terninal
27 has nount - sectdc;Dn alihgtcordicludingy gdote) didpdaeibdsi@f salilir@P paé abgls, and

fit- sechke(arz; ga? be fl(}ted toring core 26. Each termnal 27 is fitted to
ring core B TOm tAE *But si de such that the two terminals are on 5

di agonal | y opposif{de p@@nﬂnabrﬁzrcouﬂmglelbdmallgmd/emﬂinglﬂm}etd, iﬁclttﬁﬁgance device is
nount ed on a board,\dr Suc ceis

provi ded bet ween ﬁqg\}\gﬁgéCtlggg)gﬁalnﬁSgifl%%%iar P gf‘ﬁ?é‘/%‘ |onal

st r uct upksaiddit-aeetiergp the2wowmend i ng core 26 are 10 supported by only two

fit-sections 29, @ngl, pRRLEH0L, ?ortr&ﬁm%%%glg indu8aBE 8@ 16 an apparatus,

linking to said fit-section and extending from vicinity of outer perimeter of said ring core

toward inside of said drum core along the lower brim, '
wherein said mount-section extends from the vicinity of the outer perimeter of said ring core
to one of a place within said drum core, the place corresponding to an outer wall of roller

‘shaft, and over the place to further inside of said drum core,

 When a shock is applied to the inductance device, the structure discussed.
above may - allow the shock applied to the drum core or the ring core to disperse into the
- mount-sections of the terminals. The stresses applied to the fi t~sec_tlons, of the terminals may
t_hq_s.b_e relaxed. As a result, cracks on the ring core around the fit-sectibns may be restrained,
and the shock-proofness of the inductance device may be improved.

, Brief Descnptaons of Drawings.

. Fig. 1is a sectlonal view of an mductance devnce in accordance Wllh afirst =
: exemplary embodlment _ . |
F:g 2isan exp!oded perspectwe view of the- rnductance dev:ce shown in Flg |
-Fig‘. 3isa per'sbective‘ view of'the inductance device shown in Fig. 1. |

Fig. 4 is a ‘perspective‘bottom' view of the inductance device _Shewn' in Fig.

_ Fig. Sisa, perspectlve view illustrating the termmals in process of bemg fitted .
tothe ring core of the inductance device shown in Flg 1. '




cores 24 and 26 are fragile because they are nade of sintered na%netic
material such as ferrite. Therefore, when a shock is appl 1%&8PH @00 s
conventional inductance device, cracks occur on ring core 26 around
-fit-section 29. Both of drumcore 24 and ring core 26 thus sonetines fal
away fromthe board |l eaving 15 vicinity of fit-sections 29 of term nals 27
on the bod¥@W3A89such, the conventional inductance BEUTRIFEIEr e vul nerabl e
to shocks. Disclosure of the Inventian The exanpl e enbodi nents of the
present invention address to the problem discussed above, and aimto
provi de an inductance device of which shock-proofness is inproved. The

i nduct ance devifsg ¢RYa pbidpechife beReillus@MmidAttel tefinRWRVEOI) the FRIgNt ed- board
with ft-sections of termnals |eft on the board when a shock is applied to
the drum casre obthetihductarice deddeashodBindPigi 1. 2006 I n accordance with a first
aspect of the present invention, there is provided an inductance device
conprising: (a)Fig Hiumpecpectivadiotiginnyiewirof wppadutiane, device bavingtT-end of
roller shaff and a |lower brimat a second end of shaft; (b) (c) a w nding
wound on t faned| meyntspciions of terypals dp Accpdaneg; Wk £ SRoeRs, eXetRl&T osed out si de

said drum cote..and, fixed to.sald.drumcore; and (d) a termnal, for
coupl i né E@?@P&BY?%}ﬁ%ﬁﬁea"%"&Pﬂ‘a“-t hereto, including: (d- 1) a
fit-section forgfigdid i i i I : ing a part
of said fit-seé?%daﬁ%%9?%§*3F%§@§?Q2%ﬁ;?ﬁﬁgygﬁaﬁ§§%§9§§§@¥%%?ﬁ?or nount i ng
sai d i nducthdyeg lewiiGRctiodsal BRAMBRL IS accoldahkd REIH @ Sdiddetdnipl@gct i on and
extending fromvicinity of outer perineter of said ring core toward inside
of said dr embodimentdfdhgptebant imaetiohr i m wherei n sai d nount - secti on extends
fromthe vicinity of the outer perineter of said ring core to one of ‘a
pl ace within sdig Sisunpeaspestive betton wiew ofwnrindpdnerefisvico haying d@wr wal | of
roller

10 terminals in accordance with a fourth exemplary embodiment of the present
invention.
Fig. 10 is a perspective bottom view of a cpnventiona.l inductance device.
Fig. 11 is an exploded perspective view of the conventional inductance

device shown in Fig. 10.

15
| Detailed Descriptions of Exemplary Embodiments
The exemplary embodiments of the present invention are demonstrated
hereinafter with reference to the accompanying drawings. |
“First Exemplary Embodiment
20 Flg 1 is a sectional view of an inductance device in accordance with the

first exemplary embodiment. Fig. 2 1s an exploded perspective view of the
inductance device shown in Fig. 1. TFig. 3 is a perspective view of the same
inductance device. Fig. 4 is a perspective bottom view of the same 'j.ﬁductance
device. Tig. 5 is a perspective view illustrating the terminals in process of
95  being fitted to the xing core' of the same inductance device. Fig. 6 is a
perspective view illustrating the terminals fitted to the ring core of the same

‘inductance device.




shaft, and over the place to further inside of said drumcore. Wien a shock
is applied to the inductance device, the structure di scuss&ApriiZgde my
all ow the shock applied to the drumcore or the ring core to disperse into
the nmount-sections of the termnals. The stresses applied to the
fit-sections. of the termnals may thus be relaxed: As a result, cracks on
the ring cBP&%4EM8Und the fit-sections may be restrai REWIPO/BHT t he

shock- proof ness of the inductance degice nay be inproved. Brief
Descriptions of Drawings. Fig. 1 is a sectional view of an inductance
~device in accordance with a first exenplary . enbodinent. Fig. 2 is an

~expl oded per spasFig/ @ tioyk Bfs. §1Be inddstsiRIGGicsRVAcER e Wit the k. Fig. 3 is
a perspective view of the inductance device shown in Fig. 1. Fig. 4 is a
-per spect i vembatitnemh haisdle oflowing dimehsiviance device shown in Fig. Fig. 5is a
, perspective view illustrating the terminals in process of being fitted to
‘the ring core of G sanaigct ance device shown in Fig.1. 13 April 2006 WO
03/ 030191 PCT/JP%[%[ (BSﬁgg 4 Filg. 6 is a perspective view illustrating the
ternminals fitted ®B¥HL P core of the inductance device shown in Fig.

1. Fig.x7 is a pegs i gott M ew of an inductance device having T-
shaped ?munt-sec'?dllaon%‘gg%#f\éﬁ%rm na s‘\élllr:']maccordance with a second exenplary 5

enbodi ment AGsildh oPfoRSEMaf] THRRkBre 48 upPer Brid zf&ﬁ@&@éeaﬁa/&mt tom vi ew of
‘an i nductance device having arc- shaped nount-sections of termnals in

accor dancerget khaft; 1 had ldwexiefiml3ar Rollerhofl il ieRbuaf withevipdiag entRingvent i on.

Fig. 9 1s a perspective bottomview of an inductance device having four 10
term nal s tare §dg dispesad eutsiderdramf cory 4,randxurgpéoge § ie fiketifondsuin aofe ¢he present
‘invention. Fig. 10 is a perspective bottomview of a conventional

‘i nduct anceW#b@dh®ive € g 11 i s an expl oded perspective view of the

conve m.lb onal | I%gﬁjgcc}oﬁan?ﬁas groove 19 at four corners 10 chamfered, as shown in Fig. 2,
and has four sides 20 between the corners on a substantially quadrangle-shaped
plane. The points, on the four sides 20, having thinnest distance “H” (refer to
Fig. 8) between inner wall 13 and outer wall 14 é_re located at respective centers

of adjacent corners 10.
5 Further, each terminal 9 has one mount-section 11 and two fit-sections 12
_ linked to mount-section 11. Mount-section 11 is used for being mounted to a
board of an apparatus, and two fit-sections 12 are used for being fitted to ring
core 7. Apart (upper part) of each fit-section 12 is put onto groove 19 provided
to ring core 7. ' |
20 First fit-section 12 oﬁt of the two fit-sections is electrically connected to |
 winding 5 with solder 8 on first groove 19 out of two grooves, where first groove
19is deeper than second groove 19.
The upper part of fit-section 12, in particulér, is bent along oubér wall 14
and upper face 15 of groove 19, and a tip of the upper part is further bent along
25  upper face 15 and inner wall 13, whereby each terminal 9 is fitted to ring core 7
from the outside. Mbunt-section 11 of each terminal 9 extends from vicinity 6f

outer perimeter of ring core 7 toward inside of drum core 4. As shown in Figs. 1




device shown in Fig. 10. 15 Detail ed Descriptions of Exenplary Enbodi nents
The exenpl ary enbodi ments of the present invention are dendAdpribi®g '
hereinafter with reference to the acconpanyi ng drawi ngs. First Exenplary
Enbodi ment 20 Fig. 1 is a sectional view of an inductance device in
accordance with the first exenplary enbodinent. Fig. 2 is an expl oded
per spect i VEOVEWf the inductance device shown in PCHIPOMF g. 3 is a
perspective view of the same inductahce device. Fig. 4 is a perspective
bottom vi ew of the sanme inductance device. Fig. 5 is a perspective view
illustrating the termnals in process of 25 being fitted to the ring core
of the samendndycixieidingdauintt-sedtiog. 16 fbthdr PAELSQEJvey e VBIGW i16] ustrating
the termnals fitted to the ring core of the same inductance device. 13
April 2006 condeRArdBE tdthe PAE: Fal2f 0dle67haf 1, to firther nsidwofdeyim Eirg4. 6, t he

I nduct ance device in accordance with the first enbodi nent has the

fol | owi ng df Fection ispyplappbly extendsep fes tarBeadf. and 5 di aneter of the

drumcore: 5 A first end of roller. shaf of _drum core has upper
brim 2, and amsT']éll:eoﬁji]d‘cﬁ]fao 0 Ot(ﬁeF'%cln @t‘i’éﬁ’cﬁssf&ﬁé%"elmﬁe '%eg?t%| | er shaft
1 is wound Malel ' ' i sed outside. drum core 4,
and ri ng coIErM é'ﬁl?'s‘?gg&?% Qgﬁ?ﬁgrl%%ta%%%gqu}d{a\%ﬁ@h@%%h e (Laio‘%?rq’w é&f’ﬂ]g core 7

has groove gk@mabrel 04l LRWELISe ik @M B TstafSe SPOMIWER fodnowde- and has
- four sides 20 between the corners on a substantially quadrangl e- shaped

pl ane. The spabions $1 oppositenie ehdivthad id@bleastQ, minpyd stpwinlihMegt di stance "1 "
(refer to .

Further, a height of drum core 4 is approx. the same as that of ring core 7.

In a space of approx. 0.1 mm between upper brim 2 of core 4 and inner wall 18 of

10 core 7 opposite to upper brim 2, elastic adhesive 6 is applied along inner wall 18.
Drum core 4 is thus fixed to ring core 7. Adhesive 6 is also applied to a space
between mount-section 11 and lower brim 3 of drum core 4, and a space between
“mount-section 11 and lower part of ring core 7, iﬁ order to fix these elements to

~ each other.

15 Outer diameters of upper brim 2 and lower brim 38 are not less than 2
times an outer diameter of roller shaft 1. In this case, the diameter of roller
shaft 1 is 2.2 mm, and each outer diameter of brinis 2and 3is H5mm. Aninner
diameter of ring core 7 is not less than three times a height of core 7. In this
case, the height is 1.5 mm, and the inner diameter is 5.2 mm. Adepth of upper

20  and lower brims is 0.4 mm each, and a width (T) of shaft 1 shown in Fig. 1is 0.6
mm,

In the inductance device in aécordance with the first embodiment,
mount-sections 11 of terminals 9 extend from the vicinity of outer periﬁmter 17
of ring core 7 up to place 16 corresponding to the outer wall of roller shaft 1, or

25 extend over place 16 and to further inside of drum core 4. When a shock is

applied to the inductance device, e.g., the shock is applied to upper brim 2

toward lower brim 3, the structure discussed above allows mount-section 11




|

Fig. 3) between inner wall 13 and outer wall 14 are | ocated at respective
centers of adjacent corners 10. 15 Further, each terni nal 1DApEL066e '
nmount -section 11 and two fit-sections 12 |inked to nount-section 11.

Mount -section 11 is used for being nounted to a board of an apparatus, and
two fit-sections 12 are used for being fitted to ring core 7. Apart (upper
part) of S¥RW®BPLsection 12 is put onto groove 19 pPETARIEE%Tt 0 ring core
7. 20 First fit-section 12 out of the two fit-sections is electrically
connected to winding 5 wwth solder 8 on first groove 19 out of two
grooves, where first groove 19 is deeper than second groove 19. The upper

part of fidxt&ifiedd QP td glacd 16 BREdppekt @hum bote RENIn BiHRPGOMIL e MRLE 14 and
upper face 15 of groove 19, and a tip of the upper part is further bent

-along 25 applied tbahremléoramdot mingrcova@l7l didperseshmie movatedetivwsy Ml vl 9 i s

fitted to ring core 7 fromthe outside. Munt-section 11 of each termnal 9
extends f rterminaly 9isoythatf the stwess prenlieddo dit-sedtion| I3gcapdrearelaxedwaisda i nsi de of '
drumcore 4. As shown in Figs. 1 13 April 2006 WO 03/ 30163911 PCT/ JP02/ 03967
6 and 4, eRvWharmgknatiiee sBToAf h-sechiongd2 wRt witrainghernd shPSce 16,
correspér)ndi noqﬁlto.the outder wal |l of roller shaft 1, to further inside of
drum cot e A°M9574° HRfRY section is preferably extends as far as to place

- 16. The Strumg{ﬂ%e%wm%@‘t&éé?%:ﬂﬁ%grsu ol g,&mqﬂ% % WEr BlimOYgp @Ch one of

two - 5 nount-sections 1 0 stant al rangl e whi ch covers

| ower bri rplie0f6 whikhk Bhs otz soskiR, thiviFuctias @rédbnisi1gerdRirg 3 frond St ance "W
bet ween two nmount- sections 11 opposite to each other is at least 1 mm as
shown i n Hheing draclkadr direto, a dehwi ginick oflthdnghmtloslock ik slisperpedx . Thibe sane as
that of ring core 7. In _a space of apgrox. 0.1 nm bet ween upper brim 2 of
core 4 andtushue cgfhus pgsigyely inprevs the pheghpeqnesst o upper brim 2, el astic

adhesiyve 6 is lied alo i nner Il 13. Dr .cqre is thus fixed to
“ring cBte 7. A ‘i°§"e7§a‘°|‘ g’%ﬁlcgr&e?pﬁ?‘f"gﬁ'et%Ogegg]dﬁ ormsd rEettNelint - sect i on

11 and | OWersb Efdghé bgifwegﬁ YHatt Sotherd s FoA%R &%ts\ﬁﬁ% plane, and

an upper part of respective fit-sections 12 is put into each groove 19. This
structure prevents stress from concentrating ron each side 20. Therefore,
strength around each fit-section 12 of ring core 7 is maintained, and cracks on

15 ring core 7 can be further restrained. In this structure, since each fit-section 12
is fitted to respective grooves 19, fit-section 12 can be positioned correctly.

Further, adhesive 6 is applied to the space between mount-section 11 and
lower brrm 3, and the space between a lower part of ring core 7 and mount
section 11. This structure improves the shock—proofness not only against

20 cracks due to the shock applied to upper brim 2 toward lower brim 3, but also
| against cracks due to évery possible shock.

A space between upﬁer brim 2 of drum core 4 and ring core 7, adhesive 6
is appﬁed.along Inner wall 13 of ring core 7 not only to a specified part but also
the entire spacé. A shock thus does not concentrate on a specific part but the

25 shock disperses substantially uniform between core 4 and core 7. This
structure restrains cracks from happening around the bonded section betweén

core 4 and core 7, and improves shock-proofness. Since elastic adhesive is used,




|

mount - section 11 and | ower part of ring core 7, in order to fix these
el ements to each other. 15 Quter diameters of upper bri m18Apd 2086er brim
3 are not less than 2 tines an outer dianeter of roller shaft 1. In this

. case, the dianeter of roller shaft 1 is 2.2 nm and each outer di aneter of

brine 2 and 3 is 5 mMm An inner dianeter of ring core 7 is not |ess than
three ti me¥O®BM\EPYht of core 7. In this case, the hBCHM243871. 5 mm and

the inner diameter is 5.2 mMmm A depté of upper 20 and lower brinms is 0.4 nm

each, and a width (T) of shaft 1 shown in Fig. 1 is 0.6 nm In the
i nduct ance device in accordance with the first enbodi nent, nopunt-sections

11 of ter nihpahsckOca@teedlsh dikddnBito/adtelivt 6. OThRWhRktRE thilfuethed 7 Of ring
core 7 up to place 16 corresponding to the outer wall of roller shaft 1, or

25 ext end impeoveplilecshodibpmofiledso f urt her inside of drum core 4. Wen a shock

is applied to_the inductance device, e.g., the shock is applied to upper
brim2 towar dErgwii-sebtiond 230f respectisterigoningls ddiesdwislongloutbowell |06 \s

nount - secti,on 11_13 April_ 2006 WO 03/ 030191 [ JP02/ 03967 7 extending up
to place 11611%Q9r%ir|d1§BF1tfra€Pr e J@armnsewﬂf %r !ﬁt;sefw @H&Eﬁmappl ied to

oL S0 thacneRs tep 18.E8 L Bisfecir BE if Brovell e RoBbee R pBPR A B pS'0 7 °

result, crgfls aaholiDg apbRddMo Yoref phid 2 3664 WerliZid " thi€ Shiudéuped. and

shock- 5 proofness is | nproved. Since mount-section 11, in particular,

ext ends  al Bg@rded BB sHAEK fivm upPeri face 18 dgeootd 190VhtEnbAGFa R 19 uadodksr engt h, this
structure prevents lower brim3 from being cracked due to a heavy shock
al t hough tvadl d4ockn iothediveqrds, Siiekectidn 32 ebreffidiently dispershibe sbedk | vel vy

‘inprove the shock-proofness. 10 Ring core 7_has four corners 10 where

groove 19 Besidep this adyaniggec eachditysectian k2 i capllied troring eape dn thedpfateent corners
10 _-i S_ {Oor %%gn %’na s%rc}gk 1'?1 ugcherea'}o%qg éppfi{]eg, this structure positively improves the
“shock-proofness.
One terminal 9 has two fit-sections 12, therefore, stress due to a shock is
dispersed into two ﬁt-sect@ons 12, and the shock-proofness is thus improved.
Since one terminal 9 has one mount-section 11, this structure does_ not lower the
- 15 efficiency of mounting the inductance device onto the board. Since one of each
xﬁount—section 11 shapes in a substantial quadrangle which covers bottoms of
lower brim 3 and ring core 7, this structure improves the efficiency of mounting
the inductance device onto the board. When a shock is applied to drum core 4
and ring core 7, the shock tends to disperse into mount-sections 11. This
20  structure thus further prevents eracks of ring core 7 around fit-sections 12.

- Since core 4 and core 7 have approx. the same height, core 4 is fixed to
core 7 with adhesive 6 correctly, which allows magnetic flux to flow smooth from
core 4 to core 7. This structure realizes a low profile and improves magnetic
characteristics of the inductance device.

25 The outer diameters of upper brim 2 and lower brim 3 are not less than
two times that of roller shaft 1, and the inner diameter of ring core 7 is not leés

than three times the height thereoﬁ Therefore, upper and lower brims of larger




an upper part of respective fit-sections 12 is put into each groove 19.
This structure prevents stress from concentrating on each!&fed 2966 '
Therefore, strength around each fit-section 12 of ring core 7 is

mai nt ai ned, and cracks on 15 ring core 7 can be further restrained. In this
structure, since each fit-section 12 is fitted to respective grooves 19,
fit-secti dHOBPYUY, be positioned correctly. Further PCHINESPGe 6 is applied
to the space between nount-section 14 and |lower brim 3, and the space
~between a |l ower part of ring core 7 and nount section 11. This structure

i nproves the shock-proofness not only against 20 cracks due to the shock
appl i ed t QuiBBAm&teidBar b 8Mplosed, QMedh B6i1EDI8 mobifurad SvindgRIBNSAs Cr acks due
to every possi bl e shock. A space between upper brim2 of drumcore 4 and
ring core afyesaltithisi stmctiire e iapehsecth indhavagye valne Bs walllas t&ligé addwng core 7 not
only to a specified part but also the entire space. A shock thus does not
concent r atprofdla ofthepedictanee geyiee. but t he 25 shock di sperses substantially

uni form between core 4 and core 7. This structure restrains cracks from
happeni ng around the bonded section between core 4 and core 7, and

I nmpr ov ock-prooftness., Since elastic adhesive is used, 13 April 2006 WO
'03/030%31 6$FUEJ£F ?@éﬁmﬁ’ %&shock can be al so dispersed into adhesive 6.
Thi's struct ur epfhaSis lUELlRELvd BRERY SRowt HCars HIGKRBEO BbvVi@SBavik@@h fit-section
12 of respective termnal's 9 bends along outer wall 14 of ring core 7,
upper f ac&hipedomofhir@wiont Df aihihaleeh avebdandSwithi the seeindagethglakyins on 5
upper face 15 (i.e., fit-section 12 is brought into contact wth upper face
15) . Wien emlmdoodntiobthe ppdseutinventiopp eThdwecond2uthodisment diffees fremithe 3, this
structure disperses the shock from upper face .15 of groove 19 into inner
‘wal | 13 arfistanedn a shgpe of fwo termingddr words, fit-section 12 can efficiently

di sperse the shogk. Besides. this antage,. e fit-section 12 is caul ked
to ri n]g) core 7* ﬁ’f‘?é?@lnﬁle@ P%&egtgﬁgﬁgerglgaﬁg&?sﬁ%&gﬁ?& GiOFEE8N i s appl i ed,
this strughurg i P4t 5SRO Sxtels from the vicinity of outer perimeter

of ring core 7 toward inside of drum core 4. As shown in Fig. 7, the extending

w tip part further extends over place 16 corresponding to an outer wall of roller
| shaft 1 and to further inside of drum core 4. The extending tip p_art preferably
15 reaches as far as place 16. The second embodiment can produce the same

advantage as the first one.

Third Exemplary Embodiment
Fig. 8 is a perspective bottom view of an inductance device having are-
20 shaped mount-sections of terminals in accordance with the third exemplary
embodiment of the present invention, The third embodiment differs from the
first one in a shape of two terminals 9, _
In the third embodi_ment, each terminal 9 has arc-shaped mouﬁt-section
11. Atip part of mount-section 11 extends from the vicinity of outer perimeter
25  of ring core 7 toward inside of drum core 4. As shown in Fig. 8, the extending
tip part further extends over place 16 corresponding to an outer wall of ro]le.r
shaft 1 and to further inside of drum core 4. The extending tip part preferably




shock-proofness. One termnal 9 has two fit-sections 12, therefore, stress
due to a shock is dispersed into two fit-sections 12, and thapril 2006
shock-proofness is thus inproved. Since one termnal 9 has one

-mount -section 11, this structure does not |ower the 15 efficiency of
mounting the inductance device onto the board. Since one of each

mount - sect V@M BMIshapes in a substantial quadrangl e REFE243867er s bott ons of
lower brim3 and ring core 7, this stgucture inproves the efficiency of
nounting the inductance device onto the board. Wien a shock is applied to
drumcore 4 and ring core 7, the shock tends to disperse into

mount - sect ikdidBeslds fabhass pRde I6I UThs! ABird RuHholiviehb @bn HreMRB the Gageks of ring
core 7 around fit-sections 12. Since core 4 and core 7 have approx. the
‘sane - hei ghtdvanbage ad thesfifsfomed to core 7 with adhesive 6 correctly, which
all ows magnetic flux to flow smooth from core 4 to core 7. This structure
realizes a low profile and i nproves nagnetic characteristics of the

i nduct ance_devj ce. 25 The. outer, diameters of upper brim2 and | ower brim3
are ‘not IeggugkgﬁﬁmékEY€¥W%@n?ﬁ%t of roller shaft 1, and the inner diameter
- of ringgcore 74 t . t e tol he hej ght .t her . Therefore,
upper . a?ld I owerFl%r%q%Ea I(k)efefg eﬁ?éezﬁ&ﬁ g%?vi fagg%%‘ao\@cﬁée%ﬁﬁ‘fnﬁg%\] P02/ 03967
out er - di anBL eSS RN DGR WYIEthe MR RxHEPHH SmbJAARLSF W PRs@ W nding 5.
As a result, this structure can 1 ncrease an inductance value as well as

realize.a imeéntigu. 0Thé foueth dnitediniehy diffeRcRot ehd Rt o iDeCAMbesad Rl ary

Enbodi nent Fig. 7 is a perspective bottomview of an i nductance device

havi ng T- sheapetitermimisSections of terminals in accordance with the second
‘exenpl ary enbodi ment of the present invention. The second enbodi nent -
differs from t e thy fougth empbodient, dygJermginals i arecpriopaigicand mpynk-n the second

oot I e AL B AP G FEERD B P P ©

each mount section 11 extends from the vicinity of outer perimeter of ring core 7

toward inside of drum core 4. As shown in Fig. 9, the extending tip part further

extends over place 16 corresponding to an oufer wall of roller shaft 1 and to

 further inside of drum core 4. The extending tip part preferably_ reaches as far

15 as place 16. The fourth embodiment can produce the same advantage as the
first one. '

Industrial Applicability

A shock applied to & drum core or a ﬁng core disperses into respective
20 mount-sections of terminals, the stress to each fit-section of the terminals is
 thus relaxed. This structure can rt_astra.in cracks of the ring core from
happehjng around each fit-section. Each mount-section extends from the
vicinity of an outer perimeter of the ring core toward inside the drum .core and
reaches as far as a place, which has enough strength, corresponding to an outer
25  wall of a roller shaft. This structure prevents a lower brim of the drum core

from cracking due to a heavy shock although it is dispersed.

As a result, the present invention can provide an inductance device of



of ring core 7 toward inside of drumcore 4. As shown in Fig. 7, the .
extending tip part further extends over place 16 correspotvfi 2086 an out er
wal |- of roller shaft 1 and to further inside of drumcore 4. The extending
-tip part preferably 15 reaches as far as place 16. The second enbodi nent
can produce the same advantage as the first one. Third Exenplary

Enbodi mentWEMH30181 | s a perspective bottom view of anPCHEYBeIce devi ce
havi ng arc- 20 shaped nount-sectionsibf termnals in accordance with the
third exenplary enbodi ment of the present invention. The third enbodi nent
differs fromthe first one in a shape of two termnals 9. In the third
enbodi nent impReEd SleckpRRkeSs. Nds thisGnditaRrs deRe) Wwhee alshedk is plied tip part of
nount -section 11 extends fromthe vicinity of outer perinmeter 25 of ring
core-7 t owdr thei drginchereér idhe ringoore they ddsnos dhawasnfréinghe Boart bemvangt endi ng tip
part further extends over place 16 corresponding to an outer wall of roller
shaft 1 andéhedcipily pfibe fif-pectiges gfthabosrdeore 4. The extending tip part
preferably 13 April 2006 WD 03/030191 PCT/JP02/03967 10 reaches as far as
pl ace 16. The third enbodi ment can produce the sane advantage as the first
one. Fourth Exenplary Enbodinment Fig. 9 is a perspective bottom view of an
~inductance device having four termnals in accordance with the fourth
~exenpl ary enbodi mrent of the present invention. The fourth enbodi nent
differs fromthe first one in a nunber and a shape of termnals 9. In the
fourth enbodi nent, four ternmnals 9 are prepared, and nmount- section 11 of
each termnal 9 shapes in a substantial quadrangle. Atip part of each
nmount section 11 extends fromthe vicinity of outer perinmeter of ring core
-7 toward inside of drumcore 4. As shown in Fig. 9, the extending tip part
further extends over place 16 corresponding to an outer wall of roller
shaft 1 and to :




further inside of drumcore 4. The extending tip part preferably reaches as
far 15 as place 16. The fourth enbodi nent can produce the ! nt age as
the first one. Industrial Applicability A shock applied to a drumcore or
aring core disperses into respective 20 nmount-sections of termnals, the
stress to each fit-section of the termnals is thus relaxed. This
structure can restrain cracks of the ring core from happening around each
fit-section. Each nount-section extends fromthe vicinity of an outer
perimeter of the ring core toward liznsi de the drumcore and reaches as far
as a place, which has enough strength, corresponding to an outer 25 wall of
a roller shaft. This structure prevents a lower brimof the drumcore from
cr acki Nn@hatueclkimed ifieavy shock al though it is dispersed. As a result, the
‘present invention can provide an inductance device of 13 April 2006 WO

03/ 030191 PCT/ JPd2/ 0396 7nduEtrnee ey iss BQMRIEEK - pr oof ness. I n this inductance

device, when a sicks Bk iSOl (o0t TP Qi Gha bPfiki BiaCOr e, they do

not fall away from the board |eaving he vicinity o e -'sections on
t he boand a lawgerpini dt aze@ed ¢ offshaftii s clained is: 1. An inductance device

conprising: (a) dr are including. a per brimat a first end of
roll er shaft angma %gk@Fgg??ﬁgg?ggr@&%%ﬁﬁgend of shaft; (b) a w nding

wound- on the rol k®&r shagtore(indluding ianGo®der ispdrell Vdisiig saidg@a\ere di sposed
out si de ﬁ iddrumcore and fixed to said drumcore; and (d) a term nal
for codf R 0 see i 9FaA0d ai d wi ndi ng thereto, i ncl uding:

(d) a terminal, for coupling electrically said winding thereto,
 including: '.
| (d-1} a fit-section for fitting said terminal to said ring core by putting.
a part of said fit-section to the groove; and

' (d-2) a mount-section, for mounting said inductance device to an
“apparatus, linking to said fit-section and extending from vicinity of outer perimeter

of said ring core toward inside of said drum core along the lower brim,
wherein said mount-section extends from the vicinity of the outer perimeter of said
ring core to one of a place within said drum core, the place correspbndmg to an

-outer wall of roller shaft, and over the place to further inside of said drum core.

2. The inductance device of claim 1, wherein said ring core
includes four. corners having one groove each, and respective sides between the

- adjacent corners are formed on one substantial square pléne.

3. The inductance device of élaimZ, wherein said each terminal

includes two fit-sections and one mourit—sectidn, and the two fit-sections




(d-1) a fit-section for fitting said termnal to said ring gore by putting
a part of said fit-section to the groove; and (d-2) a mountls E'quﬂ‘?, for
nounting said i nductance device to an apparatus, linking to said
‘fit-section and extending fromvicinity of outer perinmeter of said ring
core toward inside of said drumcore along the |ower brim wherein said
nount - section extends fromthe vicinity of the outer perineter of said

ring core to one of a place within said drumcore, the place correspondi ng
to an outer wall of roller shaft,13and over the place to further inside of
-said drumcore. 2. The inductance device of claim1l, wherein said ring core
i ncl udes four corners having one groove each, and respective sides between
the adyrasspicticdy peios dafodves oRHe AffacemeomiéRRst anti al square plane. 3. The

i nduct ance device of clain2, wherein said each termnal includes two
fit-sections and one nount-section, and the two fit-sections 13 April 2006
13 are respectively : : ad] t . 4. The

i nduct ance devi cg' of ﬁgl}eé%%%?g?ﬁpgaﬁ%%F&F]?%fggt??isgﬁgéﬁtﬁ{% the two
fit-seche dvie fit-sectipescisrdlessridally coupddetd $aid sdndingvomdppey face appdirstf ace of a
first v fi.rst_aroove is deeper than a second groove. 5. The
i nduct a%é‘gj%d%\%tggﬁrgﬁgrc Kk aefpg{/\ﬁ%? BPFOUEFE Yount - section  shapes in a |
subst anti al quadisanglEhe ifducthiee idedue bbslgien devheenchidch@inbsdctiopher ei n sai d
nount -section forns . a T-sh?pe. 7. The inductance device of claim1,

wher ei PSS & HeHbSPOLAl QpadsEnels. or ns an arc-shape. 8. The inductance device of
claim1, wherein a part of said fit- section is bent along an outer wall of
said ring core, an upper face of the groove and an inner wall of said ring
- core. 9. The indéctaﬂg@lmtwedﬁvim ¢ei8) 1, whisrein saidaneing-eeational i s

~ nount e%ltn%asla_glgdp&i ng core by caulking said fit-section to the groove.

7. The inductance device of claim 1, wherein said mount-section

forms an arc-shape.

_ 8. The inductance device of claim 1, wherein a part of said fit-
section is bent along an outer wall of said ring core, an upper face of the groove and

an inner wall of said ring core.

9. The inductance device of claim 8, wherein said terminal is

mounted to said ring core by caulking said fit-section to the groove.

10. The inductance device of claim 1, wherein said drum core is

fixed to said ring core with adhesive in between.

1. The inductance device of claim 10, wherein said drum core is
fixed to said ring core by applying the adhesive between the lower brim of said drum core

and a lower part of said ring core.




10. The inductance device of claim1, wherein said drum coje ia ééxed to
said ring core with adhesive in between. It. The inductanc R0 of claim
10, wherein said drumcore is fixed to said ring core by applying the

- adhesi ve between the lower brimof said drumcore and a |ower part of said

ring core. 13 April 2006 14 12. The inductance device of claim 10, wherein
said drumcore is fixed to said ring cdre by applying the adhesive between
t he upper brimof said drumcore and an inner wall of said ring core, the
inner wall facing the upper brim 13. The inductance device of claim 10,

wherein the adhesive. i s Tak adhdtéice ddvice DhElaibd iU Ghatie 8aid BME&rOE fgéi M 1,
wherein said drumcore has an identical height to that of said ring core.

15. The iRdHerascee s apriengthearbasive betvigprethe ippcs btimrof giid darerase afd t he upper
‘brim and M&ér%rofrﬁﬁd ALPe, He ihRRSI Fa\éﬂ%%l‘lec erBpout €r diameter of the

roller shaft. 16. e I nductance device Im1l, wherein an inner
dianeter of said ring core is at least three tinmes a height of said ring

repared. and sai d tpund e EERRC R sl ey o A
peri met erelsfic. said ring core to one of a place within said drumcore, the

pl ace corresponding to an outer wall of the roller shaft, and over the
pl ace-to further inside of said drum core.

14.  The inductance device of claim 1, wherein said drum core has an
. identical height to that of said ring core.

15. The inductance device of claim 1, wherein outer diameters of the upper

brim and the lower brim are at least two times an outer diameter of the roller shaft,

16.  The inductance device of claim 1, wherein an inner diameter of

~ said ring core is at lcast three times a height of said ring core.

I7.  The inductance device of claim 1, wherein four terminals are
prepared, and said mount-section extends from vicinity of an outer perimeter of
said ring core to one of a place within said drum core, the place corresponding to an outer

wall of the roller shaft, and over the place to further inside of said drum core.






