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| NDUCTANCE DEVICE 13 6 16 3 5 11 7 (57) Abstract: An inductance device
includes termnals (9) which are nounted to the inductance device from
outside of aring core (7). Afit-section (12) of one of each termnal (9)
is bent along an outer wall (14), an upper face (15) of a groove (19), and
an inner wall (13) of the ring DERERIFDIONA nount-section (11) of one of
each termnal (9) extends fromvicinity of an outer perimeter of the ring
core (7) toward inside of a drumcore (4) along a lower brim(3). Wen a
shock is applied to the dramcore (4) or the Oring core (7), this
structure prevents the drum colndycthnemBDevive ri ng core (7) fromfalling
~away frqm a board, where they have been nounted, |leaving vicinity of the
fit-section (12) of the termnal (9) on the board. This structure thus

i nproves sggﬁih- ess of the inductance device. 0 13 April 2006 WO
03/030191 %gg%cg%? 1 DESCRI PTI ON I nduct ance Devi ce '

_ ' 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 -




Technical Field The present invention relates to an inductﬂgég_device used
in various electronic apparatuses. 10 Background Art A convEREi<8
“inductance device is described hereinafter with reference to the
acconpanyi ng draw ngs. Japanese Patent Application Non-Exam ned

Appl i cat | SP.083019410- 294221 di scl oses one of the converturemads7 i nduct ance
devices. Fig. 10 is a perspective bojtomview of the conventional

i nduct ance 15 device, and Fig. 11 is an expl oded perspective view of the

i nduct ance device shown in Fig. 10. In Fig. 10 and Fig. 11, the

convent i ongbudtsdittGaNeR S YhE i ] € nts: drumcore
24; 20 winding 25; ring coreag‘%?ggrglﬁﬁ%gy%%ﬁgpgwn%ﬁ%hg%fe 24 has upper

brim 22 on a fOnstfcadtitephinadbt Bis Gb@itisedion3%o e WRkmRditih héadeP a second
end of roller shaft 21. Dianeters of those two brins are approx. 25 the

same. W ndiveppaastys anbihsketon Ehiafbe fi2ikd tRingcare26. ZBachaandnaartis onal vi ew of
aring shgio'tqu(a hol | owcyl i nder, and is disposed outside drumcore 24. Ring
core 26 i K@dring core f Eerethe ouipite suehh tnt be tRiesiseoidalseateven t er ni nal s 27
are 135Apn£4 2006 WDO.03/ 030191 PCT/ JP02/ 03967 2 nounted to ring core 26,
and el &ct (1A88FHY PBEHELPEH the two winding-ends. One of each terminal

27,195 0L 9Bk GG b IDMALGA 06 PR Lo MABRTS 1,
ring corecg6 4o oditiche@ $hst €t 3UHRce! B Phovidid PetRedrShFLNRA JY £ dON
" theboard
In this conventional structure, drum core 24 and ring core 26 are
10 supported by only two fit-sections 29, and mounted to the hoard. 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 ferminals 27 on the board. As such, the

conventional inductance devices are vulnerable to shocks.
Disclosure 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: ' | '




5 di agonal |y opposite positions. Wien this conventional inductance device
is nounted on a board, drum core 24 is positioned such thhdARMg996e s
provi ded between | ower brim 23 and the board. In this conventional
structure, drumcore 24 and ring core 26 are 10 supported by only two
fit-sections 29, and nounted to the Hoard. In general, cores 24 and 26 are
fragi |l e because they are nade of sintered magnetic material such as
ferrite. Therefore, when a shock is applied to this conventional

i nduct ance devi ce, cracks occur on ring core 26 around fit-section 29. ‘Both
of drum core 24 AmeFceripfge wish a fiztrspasief teamresentivention) therais@spvidedm t he boar d

| eavi ngallﬁldydt@ic@agv%e@gmgﬂs;n sections 29 of termnals 27 on the board. As
such, the conven on uct ance devices are_vul nerable to shocks.
Disclosure of the \Fe‘sﬂ“P(‘}PFeﬂ?B’d’é&Mpér‘Eﬁ?b@fdlﬁﬁ!ﬁ’tl@fdpu@ﬁ@ﬂﬁlﬂ‘é%nt

i nventi Meehidﬂmsedo@dénhefmaﬁ)bl em discussed above, and aimto provide an

i nduct ance device f whi sho ro? s is inproved. The inductance
device may thus b® fﬂe@“‘ﬁ?%‘?ﬁ“f“g?qtﬁ‘ﬁﬁ eé%ﬁﬁ from a nmount ed-board with
ft-sections of tefh naing doefihclading Hgrobaa ddposksutddeshniciur SorépRli ed to the
drum coge ,or a%(p Egrngmpre 13 April 2006 In accordance with a first aspect
of ‘the present invention, there is provided an inductance device

conprising: (a) addr @nerminab forreauplidg cigcmlly mdbwinhi’liglthe&'to mcifidiiggt end of

roller shaft and b ) a w ndi ng
wound on the rol I(g l)a?\‘\? i }‘o%ﬁﬂlgg%@?e‘%ﬁ% B8] 9 f“ﬁémﬁccﬁ?a%'o%& %Pé‘%osed out si de
sai d dr afsaidditeectirdo fliegeodve; endsai d dr um core; 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 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 _ehewn' 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. '




(d) atermnal, for coupling electrically said wi nding thereto, |nclud|ng
(d- 1) a fit- section for fitting said terninal to said r|n536@F@ B89 putting
a part of said fit-section to the groove; and (d-2) a nount-section, for
-mounting said i nductance device to an apparatus, |inking to said
fit-section and extending fromvicinity of outer perinmeter of said ring
core towdA¥¥YPHe of said drum core al ong the | owePCEIB3Ther ei n sai d
nmount - secti on extends fromthe vicinuty of the outer perimeter of said ring
core to one of a place within said drumcore, the place corresponding to
an outer wall of roller shaft, and over the place to further inside of

sai d drum core. FiWe R 2 psRpickive slearpmhgm;ﬁgomehﬁmﬁﬂmﬁ@éa% evinze, the
structure discussed. above may allow the shock applied to the drum core or
the ring casre of thedhdypearse deviteahbvein Figuht - sections of the termnals. The
stresses applied to the fit-sections. of the termnals may thus be

rel axed: As a rigul is amerprgiverbotthm viewpf cor wductanmeddevise MavingsBet i ons nmay
be restrained, . and the_ sho k- pr.oqf ness of t he i nductance devi ce may be

i mproved. BhaRed %wrsreﬁ%% teymipgls i feordaneg with jagsegond 8¥qDYHAIY vi ew of an

|nducta ce devi.ce ccor nce with a first exenplary . enbodi nent. Fig.
i's %ex P’ﬁ%‘ﬁﬂl‘*%&éﬁ%ﬁﬁ% RHCBUP™ t he i nductance device shown in Fig.
F' g. 3 is a perﬁgeézg'oét/ ?er\ébéaﬁ’vé)i)ot%dﬁ?view @ﬁﬁﬁcﬂﬁ @e%lcﬁllgmg'e{ic-F' g. 1. Fig.

4 is a perspective omview of the in uctance evice shown in Fig. Fig.
S i's a , peskdiRat in¥ént\Westiunk | dfUsthidbisnth bhGrd@kdvitd 9 thirdPeRegASyof bei ng
fitted to the ring core of the inductance device shown in Fig.1. 13 April
2006 WO 03kmBodigenREThd RO 3BGHtiod Fig. 6 is a perspective view
illustrating the termnals fitted to the rin core of the inductance:

devi ce shown i Figi%is alperﬁwegtwe?bqt@navwr@ yaapgstdesiss BRBRE dFuran

! _nduct -aj[rdcetegga\ﬂl se 1rp ggclo{'l%nce with a fourth exemplary embodiment of the present

invention.
Fig. 10 is a perspective bottom view of a conventional 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.




shaped mount-sections of termnals in accordance with a second exenplary 5
embodi ment of the present invention. Fig. 8 is a perspectildApHEOHM vi ew of
an i nductance device having arc- shaped nount-sections of termnals in
accordance with a third exenplary enbodi nent of the present invention.
Fig. 9 is a perspective bottomview of an inductance device having four 10
term nal s YRA®S4BH3t dance with a fourth exenpl ary enbo®8CHEN03847 t he present
invention. Fig. 10 is a perspective pottom view of a conventi onal

i nductance device. Fig. 11 is an expl oded perspective view of the
conventional inductance device shown in Fig. 10. 15 Detail ed Descriptions

~of Exenplary Erhed membosgh PR, €)tBonldasin® HesH MRtk dbceiwith the 88Nt i nvention
are denonstrated hereinafter with reference to the acconpanying draw ngs.

-Fi rst ExenphbedimbmiiedithefolloRidglimensbnt:s a sectional view of an inductance
device in accordance with the first exenplary enbodinent. Fig. 2 is an
‘expl oded per spectm®m sgpasg of the inductance device shown in Fig. 1. Fig. 3
is a perspective.view of the same inductance device. Fig. 4 is a

per spective botté’rﬂ’g‘g‘F B R sane i nductance device. Fig. 5is a

tenrngi nals in process of 25 being fitted

per specki ve Vi ew g I8! fr#hd B! B85

to the ring core e sahe | nduct'ance device. Fig. 6 is a perspective

view i | | usihriali g of et S 1 cﬁuﬁliche%és(thE&%riﬂa aftP4 Seofiid drlarsame
‘inductance device. 13 April 2006 WO 03/030191 PCT/ JP02/ 03967 5
' roller shaft 1 has lower brim 3. Roller shaft 1 is wound with winding 5. Ring
coré 7 is disposed outside drum core 4, and ring core 7 is fixed to drum core 4
with adhesive 6.

10 Ring core 7 has 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




In Fig. 1 through Fig. 6, the inductance device in accordance with the
first enbodi ment has the follow ng di nensions: 6 nm squar @3 ApHe2Q§6t: 1.5
mm and 5 dianeter of the drumcore: 5 mm A first end of roller shaft 1 of
drum core 4 has upper brim2, and a second end of roller shaft 1 has |ower
brim3. Roller shaft 1 is wound with winding 5. Ring core 7 is disposed
out si de dr¥PP¥B¥& 4 and ring core 7 is fixed to dr uRCEHSRF0387 wi t h adhesive
6. 10 Ring core 7 has groove 19 at faur corners 10 chanfered, as shown in
Fig. 2, and has four sides 20 between the corners on a substantially
guadr angl e-shaped plane. The points, on the four sides. 20, having

t hi nnest disgidans eextdnding nefet-st@ionFi1y. fullhebebiBRdl i¥8Lra Walhée 18, and outer
wal | 14 are | ocated at respective centers of adjacent corners 10. 15

‘Furt her, eaotresponding & the ohtes wallef mlenshadtel; to Hurthibt hesidk of deurd bdre dect i ons 12
i nked to unt-section_ 11. Munt-section 11 is used for being nounted to a
board of a;ﬁ&ﬁ%n&ﬁ%?nmeﬁemlﬁf?’ﬁel@ééﬁf&?ﬁﬁgtqnlaeﬁlﬁ-used for being fitted to

ring core 7. art (uppe art) of h fit-section 12 is pyt onto groove
19 provi ded tﬁ‘ﬁi‘%%ﬁ"- 'F_@f?E““}ogeﬁ‘?%ﬁaﬁwse@eﬁ?wﬂfysaeﬂh%ﬁ0 % two-
fit-sectsio | S ks [ i ndiang 5 with.solder 8 on first
groove 19 g?ﬁdngf &%1&13&1 %lrtggévrle%} %@%ﬁasfwéwovgl\%h &f@f’sl W é’é’ﬁ%gf’{ han second
groove 19. dFa@ cRPPAndRflolverfacd bitﬁﬁgfe&i-é 2N Digtankd *WebdtwedH o mduit PENt 2l ong

- outer wall 14 and upper face 15 of groove 19, and a tip of the upper part
i's further sheiohs 3l aupgsited eughptherf ia atledd lamd, addivkmialFig. 43, wher eby each
termnal 9 is fitted to ring core 7 fromthe outside. Munt-section 11 of
each terninal @\@t&temdwghtogdm o 4 {5 approguthersame oS weAtef ring caré Aig core 7

toward inside of dfumcore 4. As shown in Figs. 1 13 April 2006
. Ina space of approx. 0.1 mm between upper brim 2 of core 4 and inner wall 13 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




|

WO 03/030191 PCT/JP02/03967 6 and 4, extending nount-section 11 further
extends over a place 16, corresponding to the outer wall ¥ Ap@I2086 shaf't

1, to further inside of drumcore 4. The nount-section is preferably
extends as far as to place 16. The structure of nmount-section 11 di scussed
above all ows each one of two 5 nount-sections 11 to forma substanti al
quadr angl eY&#¥®HCovers lower brim 3 of drum core 4PEREPOHPSWer face of
ring core 7. Distance "W between twp nount- sections 11 opposite to each
other is at least 1 mm as shown in Fig. 4. Further, a height of drumcore
4 is approx. the sane as that of ring core 7. 1In a space of approx. 0.1 mm

bet ween URREdndAd H%; o Plack 96 % éu%eﬂ draftor¥al | Inl StHet woddd, €Y ghodk OpPposite to
upper brim 2, elastic adhesive is applied along inner wall 13. Drumcore

4 is-thus dppked tb alrviongpre @ 6r FingAdhe S tdiepdrsdsSingd smuappdctions b o space

bet ween nount-section 11 and |ower brim3 of drumcore 4, and a space
between rtexminatedtsodhatithe phngss appdied g dit-sedtionj 13candrearelaxed.n Asrdler to fi x

t hese el enents to_ each other. 15 Quter dianeters of pre gri m 2 and | ower
brim 3 ar o Fad fhabp JIHHiiEE BEFRR L AT R AIGE, KB 1SBPS haf t 1. | n
this cagse, t di.anet er dof roller shaft 1 is 2.2 mm and each outer
dianet et FOBPFES BMURYY3 is 5 mm An inner dianeter of ring core 7 is not

~less than threg;tj ﬁsgaﬁ&ﬁﬁ’gﬂ%agm&%uﬁig?%%%t%@ lowBSBrimt MGp REi ght is 1.5

mm -and the inner dianeter 1s upper 20 and | ower brinms

is 0.4 mMgaghis whidh 8ad\éidubh sthingdh, Hbadiiucthirs PRsvenisodérdrind ifford. 6 MM I n

t he ‘i nductance device in accordance with the first enbodi nent,

mount - sec thebups crbikedlf duectord hebey Shoektadthdugh dhe shvek\is dlispetspd.of Tlosit er

perinmeter 17 of ring core 7 up to place_ 16 corresponding to the outer wall
of roller siwghyre gan ghus pesiidvelwingprovesthe ghogkwradnespd to further inside of drum

COre Ay Uhen apshock b3 BRRULSI B b BONE AN G0 S ectif - LNE ShOCK

is ap

Every side 20 between adjacent corners 10 is formed on one square 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 nner waJl 13 of ring core 7 not only io 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,




|

toward lower brim3, the structure discussed above allows mount - section 11
13 April 2006 WO 03/030191 PCT/ JP02/ 03967 7 extending up tB P06 to
support drumcore 4. In other words, the shock applied to drumcore 4 or

-ring core 7 disperses into nount-sections 11 of termnals 9, so that the

stress applied to fit-section 12 can be relaxed. As a result, cracks at
the vici niWQYB919% t _ sections 12 are restrained, and BEHER203%Tpr oof ness i s

Jinproved. Since nount-section 11, ingparticular, extends along |lower brim3

up to place 16 which has enough strength, this structure prevents | ower
brim3 from being cracked due to a heavy shock al though the shock is

di sper sed. thikkhsck &l BECAISY @sfedsedlBiSadiRsivE iBY eiriisi siiRicire thiefusthee k- pr oof ness.
10 Ring core 7 has four corners 10 where groove 19 is fornmed respectively.

'Every si deni}oveetheshoclaphosfnesst corners 10 is forned on one square plane,

and an upper E}art of respective fit-sections 12 is put into each groove
19. This st ruBach Bt-gecidancl of respective termoinelsSHvads alang ageomaldéwtsi de 20.

Therefore, . strength ound each fit-sectio 2 of ring core 7 is
mai nt ai nediNS§RLe GrUPER a@?r@ﬁ%@?‘@%%@e‘”?“c‘é#ée %&Frﬁleff&n Peeps P ned.  In this

| s h fif-sect| 2 js.fitted to. ' 19,
Fit-sedt| owpenaorbe pBLERghed s broshi i bl ieh SRBGCA 3975 7 < appl | e

to the Sp%ﬁe,?ats\ﬁ@apisor@uﬁéa HEGIJeP Britdl 2 A Q¥REr 1ih ', Bnis 3BAchE SpPace

bet ween a | ower part ring core 7 and nount ‘section 11. This structure
i nproves tdighesdn tke GHoBlofrtla SHp&fhceOTH of g@é IS into Bdetwak KS afiieutep the shock
applied to upper brim2 toward |ower brim 3, but also against cracks due
to every peabildl elshbtek. wokds plicsectiet W8 ean ugifaentlyr disp@softhelsheckcore 4 and

‘ring core 7, adhesive 6 is applied. along inner wall 13 of ring core 7 not

only to a Besulep this @dpragepeachditeggetion 12 is caulked to ring core 7, therefore,
: 10 evenifa shock in any direction is applied, 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




the entire space. A shock thus does not concentrate on a specific part but
the 25 shock disperses substantially uniform between core ¥ And 208fe 7.
This structure restrains cracks from happeni ng around the bonded section
between core 4 and core 7, and inproves shock-proofness. Since elastic
adhesive is used, 13 April 2006 WD 03/030191 PCT/JP02/ 03967 8 the shock can
be al so di¥éPpEP3UY i nt o adhesive 6. This structure th¥8STH3MKEr i nproves

t he shock- proofness. Each fit-sectian 12 of respective termnals 9 bends
~along outer wall 14 of ring core 7, upper face 15 of groove 19 and i nner
wal | 13. Fit-section 12 runs on 5 upper face 15 (i.e., fit-section 12 is

br ought imu@emgﬁisc%weﬂpwﬂéd,fmmﬁ&ﬂtsiﬂ\bﬁ&awﬁm@manmgappm ed to upper
brim2 toward lower brim3, this structure disperses the shock from upper

face 15 ofa mpsabwhiskBructurociminercaseadn ind3ctanvd value s wellmb iealide a low ot her wor ds,
fit-section 12 can efficiently disperse the shock. Besides this advantage,
each fit - quofileofthedndustangeifiees- to ring core 7, therefore, 10 even if a
shock in any direction is applied, this structure positively inproves the
shock-proofness. One termnal 9 has two fit-sections 12, therefore, stress

due‘to ock, S dis ed.into two fit-sections 12, and the
shock- pfo _eﬁ%%dsﬂ’feﬁl?i@"i‘s‘%?g’r’%“etd. Since one termnnal 9 has one
mount - secti on ﬂ% 7tiQ'a5pe§§ e\z’ﬁ\fré*’ﬁ&tdix?‘%ﬁevsﬁ%aﬂ %Etah&edeﬂé effihgeirency of

nmounting the inductance device onto the board. Since one of each

mount - sectdhapedlhothtagRetionis bf dersnihslb af takdkdaibadiibnde eewhdcRempleey s bott ons of
|l ower brim3 and ring core 7, this structure inproves the efficiency of
mount i ng  endedinmitof the peesdetingetivnt oThdwechuembodingeat diffess ek the applied to
drumcore 4 and ring caore 7, the shock tends to disperse into :
mount - sectixshenein a sigpeoi o trmipalsf-e thus further prevents cracks of ring

core 710ar ound fr{ -esseegoglh%ga%o&lgdent, each terminal 9 has T-shaped mount-section

11. Atip part of mount-section 11 extends from the vicinity of outer perimeter

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

- 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




Since core 4 and core 7 have approx. the same height, core 4 is fixed to
core 7 with adhesive 6 correctly, which allows nagnetic fl13ARHE 2008w snoot h
from core 4 to core 7. This structure realizes a |low profile and inproves
-magnetic characteristics of the inductance device. 25 The outer dianeters
of upper brim2 and |lower brim3 are not less than two tinmes that of
rol1er sha¥®®{0301ind t he i nner dianeter of ring core PCT/#POXEHP67 ess t han
three tines the height thereof. Thermfore, upper and | ower brins of |arger
13 April 2006 WO 03/030191 PCT/JP02/ 03967 outer dianeters can be enpl oyed,
which results in nore turns of winding 5. As a result, this structure can

i ncrease apedchébUss EHICH YhRics 862STHE third enibedinich® can |R¥aucht8bidateof the
i nduct ance device. 5 Second Exenplary Enbodinent Fig. 7 is a perspective

‘bot t om vi eadwintape as bibfishomee devi ce havi ng T- shaped nount - secti ons of
termnals in accordance with the second exenplary enbodinment of the
present invention. The second enbodinent differs fromthe first one in a

shape of t ermnals 9..10 In the second enbodi nent, each termnal 9 has
T- shaped nﬁﬁ‘i#h é%‘f‘i?lﬁﬁ'ﬁ‘ﬁ? epf b part of nount-section 11 extends fromthe
~vicinity of out ri er.,. i nNg. core 7. rd jnside .o um core 4..
As 'showﬁ in Fi gF? é‘??ﬁtalﬂr%&ég(ef té“r’meglit"’r%"“&]tg‘.e‘b" OSEP tméﬁéfe%]mgrdegl% g‘% Eégg%r pl ace 16

cor r espondidghidads AMacBbiShceWath 112 foluth le@implaRAlhbohiAE drehd pekdigr i nside of
drumcore 4. The extending tip part preferably 15 reaches as far as pl ace

16. The. sepmetigirbTHe foerth exebadidtiaad diffrd fiem Slalrst acbvianti @gsbersnd he first one.
Third Exenpl ary Enbodiment Fig. 8 is a perspective bottomview of an
i nduct anceshigeoftermmalsfly arc- 20 shaped nount-sections of terminals in

‘accordance with the third exenplary . -
In the fourth embodiment, four terminals 9 are prepared, and mount-

10 section 11 of each terminal 9 shapes in a substantial quadrangle. A tip part of
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 inﬁention can provide an inductance device of




enbodi nent of the present invention. The third enbodinent differs fromthe
first one in a shape of two terminals 9. In the third enbodd MAL00@ach
term nal 9 has arc-shaped nount-section 11. Atip part of nount-section 11
-extends fromthe vicinity of outer perineter 25 of ring core 7 toward
inside of drumcore 4. As shown in Fig. 8, the extending tip part further
ext ends oW MBYURe 16 corresponding to an outer wal | PETIROUPEr shaft 1 and
to further inside of drumcore 4. Thglextending tip part preferably 13
April- 2006 WO 03/030191 PCT/JP02/ 03967 10 reaches as far as place 16. The
third enbodi mrent can produce the sane advantage as the first one. Fourth
Exenpl ary hapetedstivek-br@meds.i In 3hidehERAGE Y6viD Whema\wWhed i9bpgibdi Nduct ance
device having four terminals in accordance with the fourth exenplary
-enbodi nent tethetdrempopsenthe ringweory, itly. dooé f4lbawishfremithe boved feastivfef er s from
the first one in a nunber and a shape of termnals 9. In the fourth

enbodi ment the deipity afthe Hisectionpensthebesrdr ed, and nount- section 11 of each
termnal 9 shapes in a substantial quadrangle. A tip part of each nmount
section 11 extends fromthe vicinity of outer perineter of ring core 7
toward i nside 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 mrent can produce
t he same advantage as the first one. Industrial Applicability A shock
applied to a drumcore or a ring core disperses into respective 20
nount - sections of ternmnals, the stress to each fit-section of the
‘termnals is




thus relaxed. This structure can restrain cracks of the ring core from
happeni ng around each fit-section. Each nount-section extehtdPfl 2888 t he
vicinity of an outer perinmeter of the ring core toward inside 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 | ower brim of
the drumcore fromcracking due to a heavy shock although it is dispersed.
As a result, the present invention can provide an inductance device of 13
April 2006 WO 03/030191 PCT/JP02/ 02967 11 inproved shock-proofness. In
this i nductance device, when a shock is applied to the drumcore or the
ring core, they do not fall away fromthe board |eaving the vicinity of
the fitWhsadstlengeddn the board 13 April 2006 12 What is clainmed is: 1. An

i nduct ance deV|ce conpri.sin (a). a drumcore including an upper brimat a
first end of rolller sh&fipduc QP45W°6E%?PQWﬂ&m at a second end of shaft; (b) a

W ndi ng wound on &he; GRI %rem;dﬁné %ﬁ%pp@r %}JIIHQI‘E 8%&2 8@8{"}’@1‘&9@1&% gr oove,

di sposed out si de sald drum core n rxed to sal rumcore; and (d) -
t er mi naand aflewerboopatiaserond end ofisbafl;l y sai d wi ndi ng thereto, including: (d 1)

a fit-section for,fi said.te | ta said ring core by putting a
part of said flt(ID %#on%g“mwﬁgoﬁﬁgéggis o (d-2) a nount-section, for

mount i ng sai d |n@ﬂctanﬁgcdeunaemhga@ﬂmn&p@@p@&&&umkk@&HmﬁnhQm&aid
fit- seCtd%xaﬁnsmﬁ eng&Q%mfron1V|C|n|ty of outer perineter
(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 mductance 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




of said ring core toward inside of said drumcore al ong the | ower brim
wherein said nount-section extends fromthe vicinity of t hd 6ﬁWb?($%r|neter
of said ring core to one of a place within said drumcore, the place
-corresponding to an outer wall of roller shaft, and over the place to
further inside of said drumcore. 2. The inductance device of claima1,
wherein said ring core includes four corners having one groove each, and
respective sides between the adjacent corners are formed on one
substanti-al square plane. 3. The irductance 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 put on the grooves of the
adj acendre ﬁe@pd&ﬁﬁe&yptﬁon%@dﬁ@yﬁﬁtﬁ@&ﬁ?&c@ﬂ\&ﬁl@mm clainB, wherein a first
fit-section out of the two fit-sections is electrically coupled to said

wi ndi ng on upper face of a first groove, and the first groove is deeper
than a second grQove.ryg. md]i@ﬁn%e’l%%&@f‘ﬁ ﬁh&gm%fﬁrgt %i%no% ein said
mount -section shapes in a substanti quadr angle . e i nductance device
of cl aithe 1wo Wireectipns sadlebtnivalin togdat foosuid ardmg on Tpgdraper of7a fitkte i nduct ance
devi ce I rei.n said. mount SE ction forns an arc-shape. 8. The
inducté%%@%détg%%ﬁgrgg?g?ﬁngqwﬁ@?%ﬁﬁoﬁ PAPE of said fit- section is bent .

al ong -an outer Wéll O]fhesadwbt:mcegeﬁeé ef claifn Uppkdreihaa@ wbudtRectiphoove and an

i nner §$ é} rlngﬁﬁ 9. The inductance device of claim8, wherein
said t WWﬁ&?aF stapiah dfadianele- sai d ring core by caul king said fit-section to

the groove. 10. The inductance device of claiml, wherein said drumcore is

fixed to said ring core with adhesive in between.
The inductance device of claim 1, wherein said mount-section

forms a T-shape.

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.




It. The inductance device of claim 10, wherein said drunreg{E | 0érxed to
said ring core by applying the adhesive between the | ower RH P aid drum
core and a lower part of said ring core. 13 April 2006 14 12. The

- inductance device of claim 10, wherein said drumcore is fixed to said

ring core by applying the adhesive between the upper brimof said drumcore
and an inner wall of said ring core, tlde inner wall facing the upper brim
13. The inductance device of claim 10, wherein the adhesive is elastic. 14.
The inductance device of claim1, wherein said drumcore has an identical

height to that of said mhegdeRe ddie of Bfind MOWAELBAGR M &R 9Fx&d ai M 1,
wherein outer di aneters of the upper brimand the lower brimare at |east

two ti mestoandsing soredy aprlyiag theradkesive befveer the Hpger brimef saif drumneie andhce devi ce
- of Claln1&“nMQ%kﬁbp$@pnﬁ éﬂghﬁ&;kﬁﬂﬁ@%é qﬁﬁﬂ%hgg core is at |least three
I'n

times a height of said ring core ct'ance device of claimi1,
wherein four termnals are prepared and sai d nount -secti on extends from
-vicinity of an out gk pe

sai d re.to.one of a place within
said drumcore, the pla ﬁ%@g SoAiHg° {SQg%ﬁﬁuW’ 1e el“&?““ﬁ@ rol | er

shaft, andasaser the place 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 clarm 1, wherein outer diameters of the upper

brim and the lower brim are at least two times an outer diameter of the roller shait.

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.




