C1121112 VI VELE VELTEVEL T 1121 PO COWUTATOR,
MANUFACTURI NG METHOD THEREOF AND FLAT, BRATOR MOTOR USI NG THE
ECCENTRI C COVWUTATOR BACKGROUND OF TFM”@RM‘F Field of the Invention
5 The present invention relates to an mrut at or used as a sil ent
call device for a nobile comunications apfffatus and an i nprovenent of
assenbly and structure of a conpact vibrator notor using the eccentric

comut at or ECEENFRIC COMMUTATOR.MANUFACTURINGMETHODTREREORAND si | ent

cal| device for pagers or nobile phones, as shown 10 in FIG 8, an

eccent FLAT\GOBEL UPBMTQR MQ:T &$|UGI'B§E|E$3@5NEB&G CGOMMUTATQR:  shaft
S of a cylindrical DC the notor M vibrations
are generated due to t ' o e : force of the eccentric
wei ghty W llex1a\ef ihe ﬁﬁ,ehﬂgnabove addltlon of the eccentric weight Wto the
output shaft S requires a space for rotation of the eccentric weight Win
ars appar at Udhesprebesisineentibh relajes to ameceentic eommutator nsetbas grsilegt ¢ale

appar at us | so, use of the ensive., tungsten alloy increas t he
oY by levie (968 bR ARGl Bahrarajysianeean 'Wevgmég@taeseew%M ndr i cal

corel @%}ﬂ Hei 2-309070
and tﬁat'san%corresp%ﬁél M%cévfbr%@?@ﬂaﬁéﬁ.&?ﬁ%%i r‘c'c@évdr.'] aNgr built-in rotor
itsel f2.is rnnberlpﬁ@motmecﬂaatdmng an 20 out put shaft. The above notor

havi ng no out put shaft and no eccentric weig is favorably noticed by the
mar ket as tdrsventienally, pe @ silephcalbdeviee f%%@?%@f%ﬂb'ﬂ%pw agsioWRere is no
danger, | | i ndrical

cgd:el e'rs‘?l%o?’?ar{ 8{:€éedtﬁ€n€§r?’ W%’m %EOforﬁ%g(%ﬁg eps r%’?§%‘8§g I n order

to nalghatt S of @lcyindritatDO motdr WRr Butihg edthtim bf meembmwa@brafuorﬁ@@rQS
cylindrical coreless coil type core, the present appllcant has suggest ed

r emovigegerajad due to hhe difiesencenin qe6lriuga) fercerad the secantre weight Whsed i n
Jebenese PRlhver, BPHS B Mo Blng B R el 7 39 e B BRARS ook
needi r§retui r@bai spalelfol Aitgon of the eccentric weight W in an apparatus such as a
15 pager, there is a limit in designing the apparatus. Also, use of the expensive .
tungsten alloy increases the production costs.
Thus, the present applicant has suggested a cylindrical coreless vibrator
motor in Japanese Patent Application No. Hei 2-309070 and the cbrresponding U.S.
Patent No. 5107155, in which a built-in rotor itself is made eccentric excluding an
20 output shaft. The above motor having no output shaft and no eccentric weight is
favorably noticed by the market as there is no limit in design, use thereof is easy
and there is no danger during rotation. HoWever, as the motor requires three
cylindrical coreless coils, the number of parts or processing steps increases.
In order to make a rotor with an'iron core itself vibrate instead of the
25 cylindrical coreless coil type core, the present applicant has suggested removing
one of three salient pole type iron cores as discloséd in Japanese Patent
Application No. Hei 2-294482. The above two salient pole type iron cores are
preferable in the case of a motor such as a massager needing a relatively large

amount of output. However, for a portable apparatus such as a portable terminal
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" anount of output. However, for a portable apparatus such as a portable
termnal 1 X1111121 12112112112212 11111 112112111 ~I I~ *@00002* consuni ng a
| ow vol tage, novenent of the center of mass is little and the anmount of
vibration is insufficient. Al so, as disclosed in U S. Patent No. 5, 341, 057,
the present applicant has suggested a conpact vibrator notor having an
eccentric armature iron core which is s forned by arranging a rotor in

whi ch cohseminged |leantolfagee movetenodf thegeaterad inasstig itk arad thedambunttait ed at
one side, to face a tetrapolar field magnet having four alternate north
and soiRBligRIsINswleieBhs. Al so, the same technical concept has been

i scl 0sed |y J9RARESS kAl SPPRFRARRS LARSEHS By oifcdy 4L

However , arnmaturée iron cores nd zed naterial are

di strisagyestedta curepac? vibrader avdorcieagnd an leecsnific @dmbwiré donfcobewhichabsor bed by
a field nmagnet) increases in the case of the notor, the gap of the notor
needs fenneskbyalrangiag aaeterinavhichinsee saliestt poles made of magepfizethnnot be
reduced., I.n t he.abpve tor having a built-in.type eccentric.rotor, as the
size oratefiel asigtBiEe G ofe S ine® 1 IRranelal S mpEnsERVIT A ur e coi it s
decr egf@fnatd RBRh dndl SHRIHIBEl! R2tihs. 2AIsBNthePimké fthAfcal BEncEpiMbY beeROi | tO
the commutator wi thout damage to the armature coil is very difficult.

Part i cdiscoded inwapaneselLaidtapencPatent Applicatidn iNo. ilet 9-261918. fHewevyesinel

comutator as it i where the end . portion of the armature cqil is

i T ectaynaNaE A TRENE Jon GREPHITRGSY Maanedres PARTTRAT DSERUEd S OB cause ¢ he
e ' b&qi ' i | - 3 el astic

o e e B g e B Ao R b e Ay A eral Iy o
bal andkel case ottharmstoapgbe gapef tirumbotor refedpdo be enlarijed andrthadiciméetenal

ot or Of S AIRIET BRI FAENPRRIGHIBRI25 o sol ve {he above probl e, (& 8 &
Lot o TS HELEBS80 SRS s R8s % e ©
above motor is reduced, the distance between armature coils decreases. Thus,

15 connection of an end portion of the armature coil to the commutator without damage
to the armature coil is very difficult. Particularly, when a printed circuit board is used
as a flat panel commutator as it is, where the end portion of the armature coil is
directly welded thereon, welding of the end portion is not easy because the end
portion is easily detached from a printed pattern due to an elastic force of the end

20 portion.

Also, as the commutator itself is generally a balanced circular shape, the
number of parts such as an additional eccentricity emphasizing member increases
in the built-in type eccentric rotor.

SUMMARY OF THE INVENTION

25 To solve the above problems, it is a first objective of the present invention to

provide an eccentric commutator which can realize a vibrator motor with a reduced
number of parts. That is, an additional eccentric member is not needed by securing
movement of the center of the commutator itself when being used for a vibrator

motor.



nunber of parts. That is, an additional eccentric nmenber is not needed by
securing novenent of the center of the commutator itself when being used
for a vibrator notor. 2 It is a second objective of the present invention
to provide an eccentric comutator in which intensity of a commut at or
nmenber havilnig sasquanti shigaive i tepiesentiacentigh tol grovisleant égoedtrighj ect i ve of
the present invention to provide a structure of an 5 eccentric conmutator
i n whi@mEgiatRrdp vatchintensity of aeommelalsr membershaving a i r@Ped® porti on
S senayaf froman armature coil. It is a fourth objective of the present
I nvent1Oon t0 provide an eccentric commutator which can receive a shaft as

it is. It ilsis&a tfhirﬂtdbjédmwe@fth@%@tsehmv@rﬁt&ﬁﬁt@tprbﬁu@mstﬂn:unr@ girpvi de a
vi brator notor using 10 the above eccentric conmutator, which needs | ess

pa¥ts eaegniri qommuﬁatq,rdswhlqm@orum@n@bpa@h eo@ssmymauéma@m, as defined
nclaiml,.b GC onmut at or. byforrn'ngaplurality of
commt%ngﬁc%‘?%eg@oﬁﬁs geé%rﬁfﬁﬂfg?r&an ur er formed as a printed wiring
plate, in Wﬁ'sféhfohhﬁfbbﬁmﬁéwtH@ﬁHe@eHﬁhv&ﬁll@ to6¢itbiap dbicekirley of 3 or nore
is added to at least a part of the commutator base 15 nenber and a shaft

r ecei iomympiatarivaich sasireadivenasbeliiag itis. provi ded at the center thereof by
maki ng at | east_the high depsity resin por |on to be. eccentric. As defined
ol i m 2.1 1 oige s GE prdsdot Enabin o Rlhuida SRIEFRGE Mo saiad, “denoi 1y
resin tH@%b@véBE&ér{tLEcSﬁﬁﬁUtEﬂbr%hnéthé&é‘% skar8hd 8 1 Bvedad vt a shait
receiving portion havin ubrlca ting co ent at the central portion

t her eof . ZG'hﬁsast/bldmt:tlvascbalha dchieved, as gefhed ineclainn1{ xeapeesemttici nvent i on
that the comutator base ne is formed to be a non-circul ar shape

vi eveOMBWRLOTNaGRDY fring a ally %yomta@rawcsﬁmr%p%%tpron |
| ncor Rl AEmBb! fbrindd a%gfymteg%nngg , ih rh RERYNERY resi? ngBhyRed |

clalm , I'S preferre I nvent i hat” t onmut at or
base repeloific graVIL}SQTCB bomoes isf addeel tbm Iehasgb phencfithy coemnutaiopbhsen. As defi ned

! ? 5 cl arhgfﬁbgr gr?dd a shaft retl:éslw%ego%gneg sllr?wlttgnGeo%rsleyslg rE)tro\'nQé’g 2% ':hoence}nrt]grt the
thereof by making at least the high density resin portion to be eccentric.

As defined in claim 2, it is preferred in the present invention that the high
density resin has a specific gravity of 5 through 12 and is provided with a shaft
receiving portion having a lubricating component at the central portion thereof.

20 As defined in claim 3, it is preferred in the present invention that the
commutator base member is formed to be a non-circular shape viewed from a plane
and is formed by making an extension portion incorporated with the commutator
piece to be eccentric.

As defined in claim 4, it is preferred in the present invention that the

25 commutator base member is used to reinforce the high density resin portion.

As defined in claims 5 and 6, it is preferred in the present invention that the
extension portion incorporated with the commutator piece protrudes from the
commutator base member to be a connection terminal portion, and that the
connection terminal portion has a notch at a position opposite to the center of mass

30 so as not to overlap the armature coil, when shown in a piane view.

As defined in claim 7, it is preferred in the present invention that the

commutator base member exhibits a slipping feature of a dynamic frictional



" extension portion incorporated with the commutator piece protrudes fromthe
commut at or base nenber to be a connection term nal portion, and that the
connection term nal portion has a notch at a position opposite to the
center of mass 30 so as not to overlap the armature coil, when shown in a
pl ane cokffisienfof def (1B Hgicm’rbrliess,7and had & siding eesingortiort havipy ashalt i nventi on
that the commutator base nenber exhibits a slipping feature of a dynamc
fri ct ire¢Rlying hoteat thegestar theregf.4 (1.5 kg/cnR) or less, and has a sliding

cocent 11 c (ORSErER uindalor, AEGBlEdS lalfe Ko NEmRR N Bl L, T

f or m nérnaing aladdlityofddormebireicdormarioriase anerhbers, BaEH 6 whichas forafedwhi ch i s
formed 5 of a printed wiring board, collectively setting the connected

comutchadrinted wirghiprard, eellestively gettigdhe soepecied gomsuiaionbase eccentric

o "roriehesds aTREld And MO acy e VS et CtnRubgits ol BeRhlL: by the
eccentyigi défdif resmchalfid A2@etific lg?é@igraf 2.5 6PRBF ffe abcafii@nt ri ¢ commut at or

and a plurality of armature coil's arranged in the eccentric comrutator.
As defi nedA flatdype corelgssivibriatorpmetbe hawidg ithe eteenbicedor, asdeéineddm t hat t he
eccentri.c rotor js fornmed by arranging integrally. a plurali,. of air-core
B mat AN, 00FPrisEs 38 Srgents TSRl e S PRAA I ! SR Ss 9 Bged | n 1 he
e)[c(pentarliag;, 4T AL HentiCEGhRHuRHot 0 @ probl em sol ving means indicated in
claim { g conpact 1s vibrator notor which does not need an additional

eccentri c waerdedinedan clzm 110y, ihis gexferred irt the presemrinvdntioagbatcthe be noved in
the commutator itself. According to a problem solving neans indicated in

cl ai mCoentfa retor ihormedhyArasiging tiearail ppjurality 4t @incoee @guatre KUY ding to
ety SRS SRS RO RGNSt ol e BT IIRGmaD o Lol
in claims Bceodify tcas ptdttemaoivieg tieans paditated in slaimdaaaoetpact om t he
alr Smat lf/?berat%? irr|1o’torS \?vlhicci:?\réorcle% nco?rr]\egg a%aasdidlit)l/onal?gcrx];eonrtrrirc':3 %ember can be
provided, as the center of mass can be moved in the commutator itself.
According to a problem solving means indicated in claims 2 and 3, the
amount of eccentricity can be increased.
According to a problem solving means indicated in claim 4, an eccentric
20 commutator having strength is possible.
According to a problem solving means indicated in claims 5 and 6, as the
connection portion is separated from the armature coil, soldering can be easily
performed.
According to a problem solving means indicated in claim 7, a special shaft
25 receiving portion is not needed.
According to a problem solving means indicated in claim 8, an eccentric
commutator can be manufactured in mass and inexpensively.
.According to a problem solving means indicated in claim 9, an eccentric rotor
can be easily configured.
30 According to a problem solving means indicated in claim 10, the position of
an air-core armature coil can be accurately determined and the air-core armature

coil can be firmly fixed.



" According to a problem solving nmeans indicated in claim7, a special shaft
25 receiving portion is not needed. According to a problem sol ving neans

indicated in claim@8, an eccentric conmmutator can be nmanufactured i-n nmass
and i nexpensively. According to a problem solving nmeans indicated in claim
9, an eccentric rot oprRIERDERTRI®TION OPTHEDRAWINIESAccording to a problem
sol ving neans indicated in clTaim 10, the position of an air-core armature
coi | can be accuhgtabloyedbjestinesaad advantage af theceresentrinvgntion wiloi | can be

firmy fixed. 4 BRI EF DESCRI PTlI ON THE N he abave objectives and
v antoEgEN B oib RRATRRLRY ToRrERINER SR Prem e Rarmrer e MRt 4 teecr i bi ng
i n detgjdremictlotht @aBRO@ Bt dMAGS i WRIROf With reference to the attached

i In which: 5 FIG 1 1S a plan view showi ng an eccentric conmut at or

drawi ngs i n
accordi ng tFdGalfis aplan peefshonwing enecdéntsaicomimutaier peearding toravtnst i on; FI G 2
is a plan view a flat el coreless vibrator notor using the eccentric

commtp&?@l"egfem@@'mf?t E{F%Q %e*?eéﬁén‘éeé‘(’:'f)f‘onal view of the mpotor, taken al ong

lines Y-X ¢igFb& aﬁilar@&eﬁ'ﬁlatﬂpain%l BordE¥s WhHRYSrShOW gginghﬁe eRSeAlRcOf @
vi brator notor using an eccentric conmmutator according to a second
pr ef ercoethetatoedif FE@t 1pf the present invention; FIG 5 is a plan view

showi ng the inside of a vibrator notor using an eccentric comrutator

accor di ng fGa3ihasgcional vieveal Bagpelordakenalopgdngs ds&@f FlGv@ntion; FIG 6
IS, a secti Vi 1ines Y- X of . ] 74 n view
fgor expl ai mghgg\lﬁéﬁﬁgeg}f%ﬁﬁ g‘ct'ﬂ ||dﬁgo‘?tah\gl5r§(t:%r§p]?tgafggln Sl %tngtrc? and

FI G &onmmdtaftRazpeRling B ¥ sevorihonefertechedbodigint ontHe mregpAiCihvamtionat or not or .
DETAI LED DESCRI PTI ON OF THE | ENTION In FIG 1, reference nuneral 1

denot es an FéGcBig aiptarcvewshaming thesieside aharbirataranater UsINGAREIRNEIE wi ri ng
board c\g@ﬁrﬁ&apoa}sécggra‘?ﬁ(d) %ng ?hqrc{ Sl%fésrpeaaogmbggiment of the present invention;

FIG. 6 is a section view taken along lines Y-X of FIG. 5;

15 FIG. 7 is plan view for explaining a method of manufacturing the eccentric
commutator; and
FIG. 8 is a perspective view showing a conventional compact vibrator motor.
DETAILED DESCRIPTION OF THE INVENTION

In FIG. 1, reference numeral 1 denotes an eccentric commutator base

20 member formed of a printed wiring board which has an expanded fan shape. To
encompass the eccentric commutator base member 1, an eccentric commutator S1
is configured by an integrally formed high density, highly slippery resin 2 having a
specific gravity of 6 and a half-moon shape. Nine commutator pieces 1s provided
with slanted slits for preventing sparking are arranged in the eccentric commutator -

25 base member 1. Armature coil end connection terminals 1a which will be described
later are extended from three commutator pieces in a center movement portion,
protruding from a half-moon shaped base. Also, the eccentric commutator base
member 1 is extended by a reinforcement portion 1b to the inside of half-moon
shaped ends 2a formed of high density, highly slippery resin 2. Every two

30 commutator pieces 1 s are shorted using a surface and a through hole on a rear

surface thereof based on the principle of rotation. A shaft receiving hole 1c is



- enconpass the eccentric commutator base menber 1, an eccentric commut at or
S1 is configured by an integrally formed high density, highly slippery
resin 2 having a specific-gravity of 6 and a hal f-nobon shape. N.ne
commutator pieces 1 s provided wth slanted slits for preventing sparking

are afgraiegest the cehter of GRNéddentrixoeominataddr 3P ahdsite sesdmiic domArutabrr e coi |
end connection termnals 1a which will be described |ater are extended

f r om bAse MaraRent isoRintAieed By Arbanknaitien 1aduraiaskef the highodensityr ot r udi ng from

ext endIMDR PR TEBE: dndft SErit GRS TERG! § naORhEBEy BEFrlBeh " shaped
ends 2acéded PRk pbrtidhale idendhdribrotidallay aHalfPpesy sh@sédlodter Every two 30
comut at or pieces 1ls are shorted using a surface and a through hole on a

rear cyoumiarentiai gosiign theseaf fonthetmaoyamentiobthe egntevefanassh. Aikcoraift recei vi ng

hole 1 ¢c js 5 forned at . the center . .of .the eccentyic.co tat.or S1 and the
eccen@ﬁ"é{”é%ﬁ%?ag@f’” dtﬁéeé'@'?ﬁi.meffxal'oﬁé'hmi‘ﬁ? q‘f‘eﬁ V@E}&E\W ?(dﬁﬁﬁr{%e n 1d
forme ' Hiith thBl ityPARY SIpplefy resin 2 ahB@rffReat i c
com*rul(:il%ltte E)?Féfﬁﬁy\;?@g%?ﬁgagﬁ%vtegst ubc’?ﬁ%dgsj ?Wse@%ﬁgy balnk Sortir%?lﬁl eis
f ur t hevithir awioged aaglesofhi80P -asdndicatesdnda daslked near therréar efthealingor ti on
thereof for the npvenent of the center of mass. Air-core armature coil
posi t iCOMMUHRIF RiGEREi16n fixation fitting wedges if which will be described

| afer are : ' N | i y resin 2
aflofj arranggEEq&é@h%#'%h%@nmﬁgé{%%#g%af@?%é\%ﬁ'fégge%glt%yﬁgh%%?r;ed line at
t he r ealundd rdsistancenef aluidkbaEsat bipds oestallmowded withepdiyarhidée fdiusyas hi ghl y

slippery resin 2 having a specific gravity of 6 has a vol unme resistance of
about refgjagse i provides paivaen eeRPMiatar PISCoRHPAEX PreNgstionis  resi stance s
provi %‘3 iep,g&ween t he commut ator pieces, spark prevention is achieved. 1In a
descriptionof a first preferred enbodi nent of a flat panel coreless 15

vi brator nmpi ardegsiiptibri dfea B30 prefeced ehibodimentoitadfiad panekdazelessg to FIGS. 2
and 3, air- core armature coils 3 forned by winding a welding wire itself
abfout Vibratos malar vsing theaReneeenentris ecommytateie feferingte FIGS. ead Jrattt ure coi

Pt 8l LI 0T REY B0y 4 g TSl abodHe uBfher sbout
commutator, are inserted in the air-core armature coil position determination fixation
fitting wedges 1f and wound thereabout. The ends of completely wound coils 3 are
wound around the armature coil end connection terminals 1a through predetermined

20 grooves 1g so as to be within the thickness of a rotor and are dip-soldered to form
an eccentric rotor R1. Preferably, the air coil armature coils 3 are fixed by a reflow
of powdered or solid epoxy. The flat panel coreless vibrate motor provided with
such an eccentric rotor R1 is of a shaft directional gap type, and the eccentric rotor
is driven by a flat magnet 4.

25 Reference numeral 5 denotes a bracket formed of a tin alloy steel plate for
maintaining the magnet 4 and concurrently being a mag_'netic path, which constitutes
a housing with a casing 6. A shaft J fixed to the center of the bracket 5 is rotatably
installed through the shaft receiving hole 1c of the eccentric commutator S1. As a
pair of brushes 7 provided at the bracket 5 are allowed to sliding-contact the

30 eccentric commutator S1 at an open angle of 180°, electric power is supplied to the

armature coils 3.



~ wound around the armature coil end connection termnals 1 a through
predeterm ned 20 grooves 1g so as to be within the thickness of a rotor and
are dip-soldered to form an eccentric rotor Rl. Preferably, the air. coil
armature coils 3 are fixed by a reflow of powdered or solid epoxy. The
fl at panel FGr ¢lshews\drbecreatritn¢mnmptabon atedrding ko asectndpreferedit ri ¢ rotor Rl
Is of a shaft directional gap type, and.,the eccentriceciotor s driven by a

f:?t EpRdimgnt oifhpdareser daventesr dlers, i@isignee numgralddAenole @8 of a tin
A | CETNUR _ e or 2
g e ftricioRl futeRir bt b Ab8! Rmbor B il MtiGIFRAY, B2 N9 @

fixed éxpahbied eanéieapenf Td bARchMpadetheedcentrictadhahlitatoribast ahéradert hr,amgh t he
shaft receiving hole 1 ¢ of the eccentric commutator S1. As a, pair of
br ushegscenisicepmyadiatar $is gandigread by an intagnadwéermes Righ gengibe &¥aEt the 30

ot neoRPREBEA2 fhyind £ SngticafaEhth Bnda o fibne, SB ot or  according-
to a seifmctalirgieddsetis SINRIEAWIN siahtdd@itdfor pealenting ephilong akder e, reference

nuneral 11 denotes an eccentric commutator base nmenber formed of a printed
wi r i narbanged intihe Beccentie commpaatos basemestegsd 1. Armatiwergedsnd he eccentric

comut at or _base nenber 11. an.5 eccentri G comutator I s, configured by an
i nt egr%“lnﬁcq'%'%@'qn#f@ﬂadéh@ Wﬂ"l,sb%ﬁﬁﬁripedgﬁebﬁﬁ 9)%?89???%95' &S ng a specific
gy@vit n%u@t&rﬁ#e@em'é cémenNmdlar@nt Srfion SHBTFUERGforR agrASmaédns provi ded
with slanted sl'its for preventing sparking are arranged in the eccentric
commutsitapedbase. Wdstdhehe dtcemricaomnmutator basethembenridds ieatendeddyraal s 1 a

which wil | be descrjbed |ater . ar t ended f th ' t at '
'n o CEINRICSTEPLREHOTH OJRe SR PLARIRTOOP SHAReA&NS 288(0TME0Ed base.

Al so, ﬁigﬁ d@ﬁﬁ?{‘%fqrﬁy gw&g%&a 2 a&gdr;%%g?@é%@ ﬁo?ébsa%g k¥ sRorted

rei nfortenent ‘portion 11 to the on shaped ends 22a
f or medwith eadh gthedeasiigtaysudfacgghand althropgh yotecen a ré@@r. sukificadberteof based at or
pieces 11 s are shorted w.th each ofher uii ng, a s ahce and ‘g}ﬁ hr ough hol e

oS a_rhinesuinCiRe of IRt Hsded reesivingtiole b r%qf@rfaﬁﬁrah & eRNes e a shaf t
5% KR Briniehs SPSMEhGboLIRICESMd b nafeaRT i comutalor 2
maintained by a bank portion 1d formed of the high density, highly slippery resin 22.
In the eccentric commutator 11 having the above structure, a second bank portion
1e is further provided at a half-moon shaped outer circumferential portion thereof for
20  the movement of the center. Air-core armature coil position determination fixation
fitting wedges 11f, which will be described later, are integrally formed with the high
density, highly slippery resin 22 and arranged within an open angle of 120° as
indicated by a dashed line at the rear of the six commutator pieces 11s. The air-
core armature coils 33 formed by winding a welding wire thereabout, are inserted in
25  the air-core armature coil position determination fixation fitting wedges 11f and
wound thereabout. The ends of completely wound coils 33 are wound around the
armature coil end connection terminals 1a through predetermined grooves 1g so as
to be within the thickness of a rotor and are dip-soldered to form an eccentric rotor
R2.
30 FIGS. 5 and 6 show a vibrator motor using an eccentric commutator
according to a third preferred embodiment of the present invention which is a

modification of the vibrator motor of FIG. 4. A base 111 of an eccentric commutator



mai nt ai ned by a bank portion 1d formed of the high density, highly slippery
resin 22. In the eccentric conmutator 11 having the above structure, a
second bank portion 1 e is further provided at a hal f-noon shaped outer.
circunferential portion thereof for 20 the novenent of the center.
Al 1 - c@Fisdnmmddiiccha@ & shase bf siightlgtager thanithe hialf xadorofwhdn shawginveedges 11f,
which will be described |ater, are integ{ral,ly formed with the high
densi tjanenyigwl-y The jagpature call epd sonagelioftednigals ha aePravidsdat thegl e of 1200
as '%%EB%eegideof?hé%%ﬁ&%po* hﬁ?s,alggikg?hé S?%@émbgginﬁrﬁs.cﬂ le@la4reP! €Ces 11
s. TheTarr-"core arnmafure colls orned by wnding a welding wire

t her eppoVdied af thel AraRitliRccdilnertbedrimection termirtal@n matfersdonbectiomo¥héi on
determnation fixation fitting wedges 11 f and wound thereabout. The ends

ofs corposiions pf euarnalure eoibendieennastiag terrbnals 11 aewhighrafe moé coil end

w e poefaeee Bith Bug abole PBHEIrEREREIE R B RpBREER b SR eccent i
rotor  R2. a3GnhElstiactube dPdiHer Bleoterls did il AméTRSE GloseSdfBe Afst@p@ent ric
commut ator according to a third preferred enbodi nent of the present

i nventsecona\pieferred embodirdeits ctiei samenéletrents, ater designated withdhe BR@e 4. A base
111 of an eccentric co tator 7 is formed t ve a shape of slightly
| ar ger® %WFet'Némﬁ@l??TS d%ﬁﬂéq{'%ﬁgﬁﬁ?qf Wﬂ[:\be BF&M\?‘T‘BWY”T%&QWM ure coil
e o | ) Rropei ' | of the
o e B B e s e e e ot

t he araitetnatingddahd@poladtyraretatiacheéd toramdgnet#4a f or connection. The s
positions of the armature coi end_co%tion termnals 11 a, which are not

over | apped Afithe higiedensitydspecitic geavily ighlly 8lippery reala TeRid RaYMERt i on of ends
easy. sgﬁgiﬁég?a\ﬁfar&fcj rr(?u@iﬂQE@E&&P&E&%Héi?ﬁ@ﬁ@tﬁ&&l?ﬁé@bé&é&ﬁ%ﬁigﬂf t he

first cond preferr I ment’s, ane elenents are si gnat ed
Wit h tshecisiageavitycreatuea aadraustippirigsfeature h& adase of ptmator hbdngaf wi | | be
omtted. However, a sliding io contact open angle between brushes 8 is 900

abid a drgeler of hé mmeiser derr d petable Blephangetasit PRYNAIBSRGCHCHRYN €Y are
o ool 8 8 RTRIRRle gt ISRV ARG Ll R Ky o
sel ectaespenifitsgrdeity obatdne I2ahaybe usetdwdrethisichsegthowever, as the amount of
metal powder increases, volume resistance becomes about 400 Q so that a spark
suppressing feature becomes superior. In this case, however, the slipping feature
20 deteriorates. Accordingly, it is preferred to incorporate a highly slippery resin
having other lubricating components or shaft receiving portion including porous
metal at the central portion for use.
A spark suppressing effect increases as the volume resistance becomes
lower. When the volume resistance becomes at 200 Q or less, current consumption
25 increases, while the spark quenching effect decreases at 100 K@ or more. Also,
_ although the above embodiments all describe a star type connection, a delta type
connection is possible by changing the position of a brush or the position of
magnetic pole of a field magnet.
As a means for determining the position of the air-core armature coil in the
30 commutator base member, a guide insertion hole fitting for the inner diameter of the

air-core armature coil can be punched in the commutator base member.



- specific gravity feature and a slipping feature. In a case of a notor

having a 15 dianeter of 14 mmused for a potable tel ephone, resin having a

specific gravity of about .5 is preferable.. A so, to secure the novenent. of

center of mass, resin having a specific gravity of about 12 may be used.

In this cafG. his\eview farexplaniagaunéthol of n&trmnh‘aqmmbarhei euceaties, vol une

resi stance becones _about 400 O so that a si)ark Eaﬁressiag% feature becones
@ 99 agfet

supericémmqtﬁtquﬂff'%aée-reﬂ&ﬁé9%ﬂ11tolffg‘esWC[?ﬁ' ey Eregrat es. _
Accorqwg%:p eﬁtbd réwgﬁﬁa%refea%tw E%?@PﬂLe%Snf’ncﬁalﬂgrtl [rit& @% %dres' n having

ot her ApoONent’s orY cervin i ng porous

et al f@ﬂmnh@méiﬁaéé aiil1 Wathtd Bighfdensitgenighhh stippery resiﬁmaeﬂig agpa&difiect increases
as the volunme resi stance beconmes |ower. VWen the vol une resistance becones

ats 20@ravityrof| & asconneciashrcceniin saremeiatorroup iy toswed angrreparatad. agihr k

uenchln eff 8C re 10 ove
gnbodl ?‘ré éc&ggﬁ'}c ‘%’Z‘?’ﬁ“@f%{ ‘gﬁfﬁa@a’nﬂﬁé ?an@c?eod %%{ef]gp %hngaoﬁﬁect I on
i's posgrhip ﬁs ébba%‘t@ﬂghtﬁgnalbﬁiuﬁpéééer@rrb edmmukdtoshaffdr théQirosé himauad

magnetlc pole of a field nagnet. As a neans for deternmining the position of

the aicoils 8Baredisitibuted @oidiatiachet theraon,casmiat aceantiicisemmeitaiers with gui de

coi | CRBHSHRIR RSP e BARARBP b ISLOREAG At BURR & 71 < a i ew for

exp! a'rﬂéﬁlﬂ% En@mﬁh&f cHRBEREH YS! the édaee%@werurﬁw.mea@mt ator of FIG 5.
Ten bases 0

e eccentric comut at or are formed in two connected
rows and sédis deseribedpbave,inftioe eccgrice commmatdr and tf@compmﬂw&)ratpr form ng

the b 111 t h hi gh d t | h ific b5
G avi 1506 UENG NG BReRTITE SORERLHDF AECTIGIRAIBARE Praneoh FreBteR PrBro e - | ¢
separ EE‘t[b% e stticiure, dsSan bHBlﬂoﬁé‘lCébc@ﬁﬁﬁ:%éaneFE'ﬂHftn@%ieéd thb nfdvenical s the
connec eccentric conmutator group I's separated into individual

eccentthé centenntlmake ican dfet srcutdkbinathe coomeutatomitself.e Alsopwhen3achr e di stri but ed
and attached thereon, so that eccentric com*ru;)gt ors W|th eccentric rotor

a3 entArnatira ceil isAFdgQf & nan-meld (yeeosharing ceRie Rgvantad intheeMelveur i ng
TRt NOGAARmRS & BnhQhird NPUARGY 8 3uBR arRERAE LBF Bhd the'end BaAhadiRA above. 1N

t he eccenfric comutator an he conpact vi brator
portion are separated from each other, connecting the end to the commutator is
easy and the commutator can be easily attached.
In particular, the following effects are provided.
20 According to the means indicated in claim 1, a compact vibrator motor which
| does not need an additiona! eccentric member can be provided, as the center can
be moved in the commutator itself.
According to the means indicated in claims 2 and 3, the amount of
eccentricity can be increased.
25 According to the means indicated in claim 4, an eccentric commutator having
intensity is possible.
According to the means indicated in claims 5 and 6, as the connection portion
is separated from the armature coil, soldering can be easily performed.
According to the means indicated in claim 7, a special shaft receiving portion
30 is not needed.
According to the means indicated in claim 8, an eccentric commutator can be

manufactured in mass and inexpensively.



notor using the eccentric commutator according to the present invention
havi ng the above structure, as an additional eccentric nenber is not
needed, the novenent of +the center of mass can be secured in the
commutator itself. Al so, when each 15 armature coil is nade of a non-nold
type, shor Acogrdirtotae mearsindidated intutaiar Srerueecentrd lotdrocameok bysily t hi n
wire. Further, as each armature coil and the end connection portion are
separéP@@9$?6n1each other, connecting the end to the conmmutator is easy

and the co %ﬁﬁ fol | owi ng
effects ar @gr ovr%togﬁaigg ﬁbf ?Stne% bac?{lﬁ-ﬁ %Q% Eﬁ. | ca?ﬁc?lrlt%ﬁgl aiml, a
conpagmyfupé abid tandeccuhitely detﬂ@ﬂﬁné@‘an@ﬂwam@otﬁeﬂdlmatm@bmemb&rl ¢ menber
can be provided, as the center can be noved in the comutator itself.

Adtor&ﬂnbfv@dthe means indicated in clains 2. and 3, the amount of
eccentricity can be increased. 25 According to the nmeans indicated in claim
4, an eccentric commutator having intensity is possible. According to the
means indicated in clains 5 and 6, as the connection portion is separated
fromthe armature coil, soldering can be easily perfornmed. According to the
means indicated in claim7, a special shaft receiving portion 30 is not
needed. According to the neans indicated in claim@8, an eccentric
comut at or can be nmanufactured in mass and i nexpensively. 9 According to
the means indicated in claim9, an eccentric rotor can be easily
configured. According to the nmeans indicated in claim 10, the position of
an air-core armature coil can be accurately determned and the air-core
armature coil can be 5 firmy fixed. 10 What is clainmed is: 1 1. An
eccentric comutator including

10



2 a commut at or base nenber having a non-circul ar shape and conprising a 3
printed wiring plate; 4 a plurality of commutator pieces on a first side of
t he commutator base 5 nenber ; 6 a bearing hol der made of resin, . . - -
supporting the comrutator base nmenber, 7 |located partially on a second side
of the comutator base nenber, passing through 8 the commutator base

menber, and protruding to and partially located on the first 9 side of the
com‘rutﬂbﬂﬁlﬁ&.&eﬁé&ber io a shaft receiving portion having a |ubricating

copponent and fﬁh%eﬁﬁlctéb‘?nm&t]at&‘?ﬁélﬁéﬂn portion of the bearing hol der nade
of resin; 12 air-core armature coil p05|t|on determnation fixation fitting

wedges Ioc&t@dnmhta“m)acsﬁén%@b@hba‘éﬂ@iélFtﬂnQlfﬁé”&!(ﬁlﬁﬂge&tf@rcqﬂwéﬂﬁﬁaﬁber beyond
t hg beami angd‘ﬂé gmade 14 of resin; 15 at least two air-core armature
c0|Is |xed e Second side of the commutator 16 base nenber on the

ai B- cor e alrpluiality efstadmpuiatar piecescerea dirsisideef thecamnoutatarbasag 17 wedges ;
I's.a &? nsity resin portion positioned between the air-core arnmature
COI|S B and eccentric relative to the bearing holder made of resin, the
hi gh densi aybeasingrhadderpoade oh résinnsuppadiingtheaconzsitatdrdbasegnembereci fi ¢

o et dfeeted Bhriafg Bh @l si6e Pl beum gt e eBER PahndfioBgp e 55"
ar sat uhe comimutaton base meonber] and prodasingierdral pariibibnipcatedaatgthedfrst he
com*ruta 24 bas®8ﬁerrber erﬁkgentrl c relative to the bearing hol der nade

or
of °rest OfntB? CoOBY 565? %h the air-core armature coils, not
priot r udi ng acihattuateivimgt podioy hiavmgwatlhsncﬁﬁugcwmﬁr@n@anbmmaé, and

Ol s o e SO R DS S B2 oy 2 o coCnt 11 commut at o
deter mi nat afrredré xénatne tofl boagom@émmumart@n f&ah@ﬁﬁttm@ weddgdidosstednn si de of
t Q% C?r?gnsjégc}n(ysig ?the cr:gjmmui31 rt]gr ggs%nr%gt % beyong the bearing holder made

14  of resin;

15 at least two air-core armature coils fixed to the second side of the commutator

16 base member on the air-core armature coil position determination fixation fitting

17  wedges ;

18 a high density resin portion positioned between the air-core armature coils,

19 and’'eccentric relative to the bearing holder made of resin, the high density resin

20  portion being made of a resin having a specific gravity of at least 3 and including a

21  metal component; and

22 air-core armature coil end connection terminals located between the air-core

23 armature coils on the commutator base member, along an edge of the commutator

24  base member, eccentric relative to the bearing holder made of resin, not

25  overlapping with the air-core armature coils, not protruding circumferentially from the

26 commutator base member, and connected to the air-core armature coils.

27
1 2. The eccentric commutator as claimed in claim 1, wherein

2

3 the air-core armature coil position determination fixation fitting wedges are

4 located on the second side of the commutator base member and connected to the

11



11 5 bearing holder nmade of resin, and 6 the air-core armature coils are
positioned at the air-core armature coil 7 position determ nation fixation
fitting. wedges without nolding.. 1 3. The eccentric conmutator as .clained
in claiml, wherein the air-core 2 armature coil end connection term nals
are formed at a position opposite to the 3 center of nmass of the air-core
armature coils. 1 4. A flat panel coreless vibrator notor having an
ecBenthqasingd1paranade obregin.@ngi med in any of clains 1 to 3, including: 3 4
a housing | Gy one end
thgreof flﬁggagt&jr %r@gﬁ{r%r%@% art%ﬁge’o%tr' ack eﬁgh%ﬁgﬁcozg?gﬁ? {raﬁ%bragtor conpri sing
the edeasiion detesnination fxatiaHittingwedgeswithpyt moldingst al | ed on the shaft; 8 a
casing covering the eccentric rotor and having a concave portion that 9
receives the shaft on its bottom the concave portion having a shorter
dianmeter than 10 that of the shaft to prevent the shaft from protruding
fromthe caging; Tq%%c%trﬁ}r&bmﬁtatdr%t&§fe% |?1'El§|ﬁ1e1, ﬁﬁﬁhze air-core
sl i di ng-contact t eccentr he "éccentric rotor
t onar danaberecadiengl cardectidn neinﬁ]als\areetmmadrata pnsuﬂuntmmnsnermthejl ng : 16 a

conmut r rcul ar shape and 17 conprising a
er’nt c(aner&%rqq%sas&n@qggafﬁéé%sgﬁ%???%f commut at or pieces on a first side
of the commutator base 19 nenber ; 20 a bearing hol der nade of resin,
supporting the comrutator base 21 nenber, |ocated partially on a second
side of the commutator base nenber, 22 passing through the commutator base

member, and4pr ofA llatipagel corelubspatsriatar rhotor hdving an eccentric commutator
-2 asclaimed in any of claims 1 to 3, including:

3

4 a housing comprising a bracket and a casing;
5 a shaft having one end thereof fixed at the center of the bracket;
6 an eccentric rotor comprising the eccentric commutator, the rotor rotably

7 installed on the shatft;

8 a casing covering the eccentric rotor and having a concave portion that

9  receives the shaft on its bottom, the concave portion having a shorter diameter than
10 that of the shaft to prevent the shaft from protruding from the casing; and
11 brushes, installed on the bracket to sliding-contact the eccentric rotor,
12 pushing the eccentric rotor towards the casing.

113
14
15 5. An eccentric commutator including :
16 a commutator base member having a non-circular shape and

17 comprising a printed wiring plate;

18 a plurality of commutator pieces on a first side of the commutator base
19 member ;

20 a bearing holder made of resin, supporting the commutator base

21 member, located partially on a second side of the commutator base member,

22 passing through the commutator base member, and protruding to and partially

12



" 23 located on the first side of the comutator base nenber; 24 a shaft
recei ving portion having a |ubricating conponent and fornmed at 25 the
central. portion of the bearing holer nade of resin; 26 at least two - - -.
air-core armature coils |located on the comrutator base 27 nenber, beyond
t he bearing holder made of resin; 28 a high density resin portion
positioned between the air-core armature 29 coils, and eccentric relative
t 23 t hdodaded onghéitsdl sidemfdbe commugater bake mengPerdensity 30 resin portion

bgj ng made of aars‘ﬁﬁh'?e@é}b’iing%o?tica{’ggxi/if\%;%|96ﬁe’eitﬁw¥; Ym ne'n?aﬁ& fot 31
i hcl udi ng a netal™ conponent; an arr-core arnmatudre col'l end connection
t 29 ni ribé sehtoal gpostibrbef tvedearing hods made obresirir mat ure coil s on the comut at or

base nenber, al d r entric

P2 ative to t neabRast il fefle dibire fORIG AL on g B RTIRFLL LERE L 11 ne
akT - conembenybeyored thel besaringdiolgeranadelbhesn;r cunferentially from 36 the
commut at or base r..and connected t.0 th I r-core. ture,coils. 37
3939 6 The ecedidh prnefiesrorooaBostiansdGeRiter Br AL AL ompr 1 <i ng
apy - 40ilscarel ecowhtriv @lativiel to plos beadmg Helder madatdf eesihj thathigmdénsity ng wedges

| ocated on the 41 coma,lél or base .nenber gnd COiFnefCt ﬁd tgstha beari ng

hé? dereHAROTEN being ma a iesin faving A SRECHICH AR PLAl8R%!S N8 positi oned at
t be alificiG@ihg admerl bo®p6AEht; 43d Posi tion determ nation fixation fitting
wedges wi t hout npldin 44 45 46 7. The eccen_tr'gﬁagé)’ls tator as clainmed in

cBaim5, wherei ANaeEe gfma'é‘b? goil gnd gppRARGtioa tegnina WeIhiNCer ni nal s
age ffaﬁrn@&eairrr@tm@%bn% B8R 18P BeMIiLRatbP bh S nEnisk?N4IBhg @h etfesofdhet he air-core

armature coils. 49 1 ) . . )
34 commutator base member, eccentric relative to the bearing holder made of resin,
35 not overlapping with the air-core armature coils, not protruding circumferentially from
36  the commutator base member, and connected to the air-core armature coils.
37
38
39 6. The eccentric commutator as claimed in claim 5, further comprising air-
40  core armature coil position determination fixation fitting wedges located on the
41 commutator base member and connected to the bearing holder made of resin, and
42 the air-core armature coils are positioned at the air-core armature coil
43  position determination fixation fitting wedges without molding.
44
45 _
46 7.  The eccentric commutator as claimed in claim 5, wherein the air-core
47 armature coil end connection terminals are formed at a position opposite to the
48 center of mass of the air-core armature coils.

49
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