7 December 2005 ECCENTRIC COMMUTATOR, MANUFACTURING METHOD THEREOF AND
FLAT CORELESS VIBRATOR MOTOR USING THE ECCENTRIC COMMUTATOR BACKGROUND
OF THE INVENTION 1. Field of the Invention 5 The present invention relates to an eccentric
commutator used as a silent call device for a mobile communications apparatus and an improvement
of assembly and structure of a compact vibrator motor using the eccentric’caranuitator. ZCDJesscription

of the Related Art Copventionally, a llent call d e for er bile phon wn 10in
FIG. 8, an ecc&éﬁ%%fﬂﬁ/&émﬁﬁmést ﬁ%&ﬁ%TmprﬁﬁﬁsEég indrical
DC motoH/ AP WWORELESS VIBFEATOR Mbventi@smera@E@@wm@ doMilfereATOR
centrifugal force of the eccentric Welght W However as the above addition of the eccentric weight W
to the output shaft S requires a sideléar MENTIEINNt W in an apparatus such as a
15 pager, there ﬁqu B?EHE?R&QI{LBH the apparatus Also use of the expensive tungsten alloy
mcreases the production costs. Thus, the present applicant has suggested a cylindrical coreless

vibrator motor intiapaesset RatentidppétattsrtdNan ldec@ri3N @otnamat dher cerdspoadiigrit &ill Patent

No. 5107155, in which a built-in rotor itself is mad t ludi 20 t shaft. The ab
moior hadR i BL A CALPRABTIALAE LA EE) Bemmee i s there & o

limit in degignsthseriRe 604 iSRS AN IARIErifoRst @@ngffwéasermmeamsw as the motor
requires three %Imdrlcal coreless coils, the number of parts or processing steps increases. In order to

make a rator wilAaseiRioRoRs iksRelBiagAfstead of the 25 cylindrical coreless coil type core, the

present applicait fas Shigasiedeoying s alfhcep ALE oAE YRR ARERS 28 ditsigeed in

Japanese Patent App ication ve two salient pole type iron cores are
preferablmif Be & e eftcentdmnsight 3 dommasdarfdungstiingbagiatceiplady® amoutgpudf output.

ROy O e AR S oI SR S HR b the motor M, vibrations are

generated due to the difference in centrifugal force of the eccentric weight W.

However, as the above addition of the eccentric weight W to the output shaft
S requires a space for rotation 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 corresponding 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 disclosed 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



7 December 2005 consuming a low voltage, movement of the center of mass is little and the amount
of vibration is insufficient. Also, as disclosed in U.S. Patent No. 5,341,057, the present applicant has
suggested a compact vibrator motor having an eccentric armature iron core which is 5 formed by
arranging a rotor in which three salient poles made of magnetized material are distributed at one side,
to face a tetrapolar field magnet having four alternate north and south pole seetients:cAls@,the same
technical concept has been disclosed in Japanese Laid-open Patent Application No. Hei 9-261918.

HoweverCOnS HiRIRg8d WrYARES OGRS M QNG AeliRERE SepsRle it NgidishamaUt Se 10 side

and coggikrigsnes (A dorseiehpeing absorbed by a field magnet) increases in the case of the motor,
the gap of the motor needs to be enlarged and the diameter of the motor itself cannot be reduced. In

the above motoA\HiRg éiBQiﬁ_ﬁﬂdybéJe‘écé’rﬂiWM‘ﬂ@F,%Q%%Zetbﬁtﬁ@%ﬁm@&ﬁ@ﬂt&ﬁ.fduced, the
cistance begen. ATalE S5 HERES9RE R M ndSo0neston ol AR D perian gl g rpatre coi

to the com orw mage e arm IS very diffi articularly, when a printed
circait bofndriedibgchrasrg ity paoedconwhidhttiras gasiewhpotethenade pbriagrudtibedarmature coil is

directly welded thereon, welding of the end portion is not easy because the end portign is easily
detached TR B AR LD AR TP S i R B Sl A RS 12U B W commutator
itself is Qﬁ_ﬁéFﬁﬁY@H?ﬁ{ﬂW Qf@iﬁ%fo‘f@%ti@@s.”%@?[@_ BaRe HERme A SR LBeRAtricity
emphasizing member increases in the built-in type eccentric rotor. SUMMARY OF THE INVENTION

25 To soﬂﬁéfi@%@éﬂe’m@?@sl—ﬁi%%@tﬁﬂiﬁ’&i@@@f%ﬂ%@i@dﬁﬁi\%&@@ﬂ@-pHﬂ)@’ﬁh eccentric
Commuf[aégrtwgW&@Q%ﬂﬁ%i{ﬁﬁ@&%m%e%%%% HEIEnEl gﬁgad@ri-ghﬁ&faﬁﬂ ditional

eccentric member Is not needed by securing movem center of the commutator itself when
being ussiimaaditoggingriotque2(a force of being absorbed by a field magnet) increases in

the case of the motor, the gap of the motor needs to be enlarged and the diameter
of the motor itself cannot be reduced.

In the above motor having a built-in type eccentric rotor, as the size of the
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.



7 December 2005 It is a second objective of the present invention to provide an eccentric commutator
in which intensity of a commutator member having a particular shape is se7c115red. Itis a tlgig)q) gbjective
. . . . ecemper

of the present invention to provide a structure of an 5 eccentric commutator in Wﬁlc}ﬁ connection of
each end is eaSé because an end connection portion is separated from an armature coil. It is a fourth

objective of the | ﬂés’éﬁ?ﬁmmiﬁﬁ)ﬂdé%ﬁr@%ﬁﬂ%ﬁiﬁ%ﬁﬁm‘&mﬂwm&e a shaft as it
is. Itis a i eRieaBYeLHH Wfﬁ@[&f?%‘?@%ﬁ%ﬂﬁ%\’@%meﬁt%mﬂ%% SR AR RN

eccentric commutator, which needs less parts and is low in cost. The above objectives can be
achievedsesudetined in claim 1, by an eccentric commutator made by forming a plurality of

commutator pieges on.a commutator base member formed as a printed wiring, plate, in which high
consity resin he R UL BB GG 4 BIRERL ey 1 B AE £ SO Mmutator base
15 memhstoantriz Soafiniaesiying Rentarcisnsistitaneboabhieptoded pbksagestan drrfeof by making
at least the high density resin portion to be eccentric. As defined in claim 2, it is preferred in the

present iRPBRESH R IFEORI(H SERALRIPLERNR 28 ALPakHiR 6Pty of 5 through 12 and is provided with
a shaft receiving postign HRiBRaR I IHBHROSRRP IR IR S BRAAEBAHALHs RS- 20 As defined

in claim 3, it is preferred in the present invention that the commutator base member is formed to be a
non-circut@minapaiaisviechfean tepkive aabdd fReiiésl by making an extension portion incorporated

with the commutator_ piece o be eccentric. As defined in claim 4, it.is _pref rre(f in the present
mvention that (e 92 R oA E IR reS e e Trl pob G AVl MO PIEERE 1 As

defined ithgains/e asddhtiidscprafautedoin Wisicherssddrivestmntthanthis Rvtensieatportion
incorporated with the commutator piece protrudes from the commutator base member to be a

connection termlf§ BBR¥SHORISEINEE RN RshAERIRIPEE ARCE RS HR AT kRt 8CR85Hich
opposite ¢g A REISE A dBaSy Yt ER KLY MR AR Wie & oW REBCHHRIIEIB R Plane view.

base member formed as a printed wiring plate, in which high density resin having a
specific gravity of 3 or more is added to at least a part of the commutator base

15 member and a shaft receiving portion is simultaneously is provided at the center
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 S0 as not to overlap the armature coil, when shown in a plane 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



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 3 7 December 2005 coeffj]ci%nt of %4 #ﬁ&%cmZ) or
T . f . .o ecemoe .
less, and has a sliding resin portion having a shaft receiving hole at the center thereof. The eccentric
commutator, as defined in claim 8, can be manufactured by forming a plurality of connected

commutai8eiicianhehtbérsl -edHTPwntieasicrthas arsidinssesinmeyitshhaviogceial setting
the connegted, T@%‘PM@%WQ@&P a mold, and integrally forming the eccentric commutators

by making high density resin having a specific gravity of 3.5 or more to be eccentric. A flat type
coreless vibratof heoemckatiicgchramotaio@eotef| reddeficlacinS ataimie canptadsrad dycentric
commutator and a BJuralli.l‘){/ 01} armaturﬁ: éoils 10@rr€n ed in the egccentric %orE]mﬁtahor. As defined in
claim 10, ' 1E'BR AR GEYRT RSN i Athe2REERNRTGtof B ET'EY aergﬁmﬁa"
integrallyod alpraltacohRingase-atmatikscaods, byttisigdhz posifestdateomimatianobigsearranged in the
eccentric commutator. According to a problem solvirﬁ%means indicated in claim 1, a compact 15

vibrator MRBIRRHIR God9 K ANEL LY i fB RN i R RCATEIFH EP FHRUWRIFRYIBR G he center of
mass cam o MONERNER FRMMY RIGIdSEE HSCRIHIS S BrRipeD BRIEREIRERNS indicated in

claims 2 and 3, the ‘amount of eccentricity can be increased. According to a problem solving means
indicated in claifh Hakiypecanaiesgyicsatorunaiar animg shereppastpossise. ascdefdiad to a problem

solving megns ddicaisdin ciaimas.and, a5 s, connsstion Rortiande separgied figm the ammaiure
coil, soldéring ¢an be'easily performed.”According 1o a problem solving means indicated in claim 7, a

special shathndfedaecinnegqitivitisomimesded. According to a problem solving means indicated in
IR 8, AN B efnBa In G 10, 1 18 protorad in the prosent invenbon that the

eccentric rotor is formed by arranging integrally a plurality of air-core armature coils

by using a position determination guide arranged in the eccentric commutator.

According to a problem solving means indicated in claim 1, a compact

15 vibrator motor which does not need an additional eccentric member 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 means indicated in claim 9, an eccentric rotor can be easily

configured. 30 According to a problem solving means indicated in claim 107 tB%é)grﬁgign ?O%(;% air-core
armature coil can be accurately determined and the air-core armature coil can be |rmiCy ixed. 4 7
December 2005 BRIEF DESCRIPTION OF THE DRAWINGS The above objectives and advantage of

the present invention will be@REmBES IRHE Bindrinidtaivgreferred embodiments

thereof with referencefgé%g@gmg&[@é@i%igdy,laiﬁ[%q%Iﬂﬁhé Eré‘s%'ﬁf‘it‘{@ﬁt%}?%ﬂg an eccentric
commutator according to a first preferred embodiment ofthe present invention; FIG. 2 Is a plan view a
flat paneben@ies snabezapparettrtistestrimg éntliziadopheietedreahbo@ime AR isef véttional view
of the mat A taken al Hg Ii%es Y-X of FIG, 2;.10 ﬁl(%_4 is a plan view showing the inside of a vibrator
motor uslff éﬁ”é:@cl:% HE & ?r?r}ﬁ%qa 5?‘5%%%8& “8'second preferred embodiment of the present

invention; FIG. BIG.a piaa piay wleovsng ihegnamdscebatvib daimeies st RiireFesatfiesscommutator
according to a third preferred embodiment of the present invention; FIG. 6 is a section view taken

along lind¥&fexr e erabedipaepif e PISRM WG AR aining a method of manufacturing the eccentric
commutator; and Gy 1 BIBRSRAF WA BurRhevianscomyamsioRksPOuAGUKbIEtee Al
DETAILED DESCRIPTION OF THE INVENTION In FIG. 1, reference numeral 1 denotes an eccentric
commutatontmagtaly afdnBer formed of a printed wiring board which has an expanded fan shape. To
encompass the entric_commutator.nase. member 1, an eccentric comlpl&,at r Is.configured by
an integrally forrﬁfgj ISIIQIJ %gﬁg@o'n |gw€/%ﬁgg%?yrpg£% ’f%‘%ev?nag%”%ﬂggﬁc gra(\)/cftﬁ oé!i’ 65 and a half-moon
shape. Nine corRtGutaty piskasiswrsividadgwii sisile dShitvitsrapse vestongisipry kingcace mtianged in

the eccentric commutator , , ,
commutator according to a second preferred embodiment of the present invention;

FIG. 5 is a plan view showing the inside of a vibrator motor using an eccentric
commutator according to a third preferred embodiment 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 1s 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



25 base member 1. Armature coil end connection terminals 1 a which will be described later are
extended from three commutator pieces in a center movement portion, pr. terinng%om azl%l%-moon

. . eC cr .
shaped base. Also, the eccentric commutator base member 1 is extended by a reinforcement portion

1 b to the inside of half-moon shaped ends 2a formed of high density, highly slippery resin 2. Every
two 30 coPimaehistbRee8tersoh (b rstentisicgaBUiRIeE ahRBARRSUBROHIEI6 FAMBRHaAFface

thereof bpsed A B NRAIRATFRIPR, A Bk GRS BATDRGRBBRLAPOS formed at

the center of the eccentric commutator S1 and the eccentric commutator base membeér 1 is
maintainddgihyzsbpperyoesin Pd forthedcotemdrdgoohenisiato rhighdyv sl teeyalesne 2innctheeeecentric

commutator 1 having the above strycture, a second han rtion 1 e is further provided at a

o mooRe T B e o R AR shrist SFHEE otor of mass.
Air-gore @raaiieedrtibppditiundataeoiaiiandinalinisinardarmidvdiiohned] beirdesesibed later
are integrally formed with the high density, highly slippery resin 2 and arranged, within an open angle

of 160 aBRHIECR]} RAMLABPRHIBNRAHIBAPSHRR HifRd YsARRRbIBIEBYH o Bencsbfish
density, igBy-3UNREEYFARINGRRYWR SRS HIYhUBMOPIRJIY SiNMoUHDRGRIBaAREPFARAY IKQ as

it binds metal powder with’polyamide. Thus, as resistance is provided between the commutator
pieces, spiikpaiveptonaggienétéd” asargicaigstion afdasinsdlioreabthermeadahtig bineflat panel

coreless 15 vibrzilt [ motor gsiing the above eccentric commutator, referring to FIGS. 2 and 3, air- core
COmMLUTAIor DIEes | s . S . ;
armature colls 3 Torm y'winding a welding wire itself about the eccentric commutator, are inserted

in the air-core afrhathighcdi msisitibigteiesipipatioreiiatiamna it e spdditis biravid ved @ddbereabout.
The ends of com Ietelé wound %oils %lare W.OE)nd around the armature cojl end conﬁection terminals 1
a

a through BraEETHIFBACSOHYBBOE My 2545 R HS MRk ROVHFEMHLL LBYR TS ah8Yftedfip-soldered
to form aR&ERAMHEG Yo heifediHBE ShFRIIABPBIKR§08p et dsstiBy &reflow of

powdered or solid epoxy. The flat panel coreless vibrate motor provided with
achieved.
In a description of a first preferred embodiment of a flat panel coreless

15 vibrator motor using the above eccentric commutator, referring to FIGS. 2 and 3, air-
core armature coils 3 formed by winding a welding wire itself about the eccentric
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 magnetic 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.



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 aIonﬁtB%IC})el%%eefor 2r’t}eigltaining
the magnet 4 and concurrently being a magnetic path, which constitutes a housing with & 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 cofFRufaBhiows, AL EGRAH I BRIRMEETON RGesEIRg dDissradRirtesRled to
sliding-comaE et GEAR I SOMMIEIA0LR ARD PRRIANAS OGS ST RQYEhHIS supplied to

the armature coils 3. 6 7 December 2005 FIG. 4 shows an eccentric commutator according to a
second peefenidc eorhouitaton bdsecesdzat iovreatof. Heratedferisingebaardmhith deaotes an

eccentric commut tPrb se member formed of a printed wirin boarj \{vhi his an_ex an1d1ed fan
shape. TORASIRALE0 HIARS e B KEAMRAER DB S TR LRS! e e ESh el 52 s
configurestbgafidriegialtdesreg Rigoskgsiad bighly islsgeny resined higvire asiye tiiihgravity of 6

and a half moon shape. Six commutator pieces 11 s provided with slanted slits for preventing sparking

are arrafBRSHYFRSE} &enbiRY RshahsResHi b ey iveditbrnd ahablireRsNaRE- cdMnection terminals 1
a which Wi g es6H PR BN R B X RREARifFPENES 1S IBH PRI G Ik Gl movement

portion, protruding from a half-moon shaped base. Also, the eccentric commutator base member 11 is
extendedaangasiifotberaeee pisiticomMmbtaiahdassidearhibalfihodh sladipkaianide P a formed of high

density, Nghhe SIpRER 55123 ACIRCE W M Iulalor BIFEGs, 1 & ate.sflotego Wi ach other using a

surface and a roug Ole on a rear surface tnereotr base on the princip otation. A shaft

regeivingdoptenliiaiefpisus ah the eetiemolibi@cat gntiahc promuthigy fSEnaachtile moeentric
commutator base member 11 js maintained by a bank portion 1 d formed of the high density, highly

slippery r&&P99 basene/HeRe MR EECSRMIRABMMURIARGARE TSR Lt iseXeedRadY Bnk portion 1
e is fUnthegiABHILARERt BOREIPRD RIARSH SIS LS FRITHRIGHUN R Uh 2 formed e movement

of the center. Air-core armature coil position determination fixation
high density, highly slippery resin 22. Adjacent commutator pieces 11s are shorted

with each other using a surface and a through hole on a rear surface thereof based
15 on the principle of rotation. A shaft receiving hole 1c is formed at the center of the
eccentric commutator S2 and the eccentric commutator base member 11 is
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



fitting wedges 11 f, 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 %d%sepn%delin?%tge rear of
the six commutator pieces 11 s. The air- core armature coils 33 formed by Wln%llng a welding wire
thereabout, are inserted in 25 the air-core armature coill LFosition determination fixation fitting wedges

11f and walhdorBesHIsRVerR SRR Diapibtdarersiihardne BalhraonpuMd arosmeMAdN &mature
coil end soanedigi e rHEtR RN QUIAPESIFIEUNSH GinAYERsd S9AS ol At Be 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 elepesatitcsidenot it @eaten afintpss auhikegiafabay e @bbdidieents tHegiobssna iakention
which is a moé&iif(iga%i n of the vibrato.rI moﬁor of FI(.?.. 4. A base 1],|:I,I of .an eccentric corﬁénutator 77
Decembé S5 3L AER I RERY £ IHSRLRFE %Bﬂt@ﬁg‘ﬂ&é‘ﬁhaﬁtﬁ’é RASSBRNYWAER shown in a
plane viepdsitibaaoneioreraniterdoinaesttoniricivalsihiaascinmvwdadaataenstpposite side of the
center of mass, unlike the above embodiments. Notches a are provided at the armature coil end

connectiél BEIRRIAGES WHN:RSr RibrGRSBHRIMAHE RS fon S M &% FRANRSESN Bh&TEhRESYon
terminals 11 a, wRigheae i revsT PR CIMHILING alksGREe AMakEGItods JPiHBatre BRgONNection of

ends easy. As the structure of other elements are the same as those of the first and second preferred
embodinmegtenthpreieneedlembnd mrnth s savevie thendaaie deeignaletwiteithie sameat
description,thereof will beaqmltteﬁ‘l. I#g\évever a S|{ i %ﬁf’é‘éa%? el aﬂaleebee;\r(/jve?gsrhgrushes 8is

900 and 5e}‘ﬁ£%rr1]% irrllléma[as?osl?r p(ﬁes 0 Cgﬁg%‘a Ing N an polari ;? are attac a rrllrz]i%net 44, As

the high densiist (Gpesifiogleabistvduahty sinee s ieeor, sesimhasmnietisgadiéis Wavppletdthrough 10
is selected considering the balance between a réigsh specific gravity feature and a slipping feature. In a

case of ANIRRIRYNARD S ROIAER A BIAGRESIFIPARKERE telephone, resin having a specific
cpecit graty oA e e e oo oy g 810 2
pecific gravity of about 12 may bé used. In this case, however, as the amount o
specific gravity of 3 through 10 is selected considering the balance between a high
specific gravity feature and a slipping feature. In a case of a motor having a
15 diameter of 14 mm used for a potable telephone, resin having a specific gravity of
about 5 is preferable. Also, to secure the movement of center of mass, resin having
a specific gravity of about 12 may be used. In this case, however, as the amount of
metal powder increases, volume resistance becomes about 400 & 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 & or less, current consumption
25 increases, while the spark quenching effect decreases at 100 Ko 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.



metal powder increases, volume resistance becomes about 400 c so that a spark suppressing feature
becomes superior. In this case, however, the slipping feature 20 deterioratgsDeAgg%Eg

ingly, t.i
preferred to incorporate a highly slippery resin having other lubricating components gr]%f%a(#pr%ceiving

portion includiniiggrou.s metal at the central portion for use. A spark suppressing effect increases as
the volume resistéAcé iSeonsds o6 REpIgHRE theoBiam el BRI NBLSER0HIO or less,

current CaRRIMRLRY SOPR§ISASeEnHIEIe SPafHIBREBNA CUBRIHGRIRASSS atd RAH&yqnmore.

Also, although the above embodiments all describe a star type connection, a delta type connection is
possible tyyochangetiatiequsiaod eéh asusteyaties foosijeatoh meadeiege pBleiofegfiely magnet. As a

means fofrdeter ining_the 1o iti ofﬁh ai -corte rm%urel.coil in the. 3 commutator.tf)ase member, a
quide ins BT AGHIE ARG 70 TR Ao L SERSH 51 Gy SRS SRR DU 3086 e in the
comymutaiesViaseBembenrdsieeesditri2 e Gatoisgrolipwd éb enpthinagsa paeshed, efs it

manufacturing the eccentric commutator of FIG. 5. Ten bases 111 of the eccentric commutator S3 are

formed ISt SARBREATIS SRETE 1SN AYtarBalEHin BEIRRTARIASL BRPHIE FAIPMHIAIRIG the
base 1L1giihadicindensityiNoltuslapa s esit A ARBRSEGRE BEUPI S8 Somassed

eccentric commutator group is formed and separated, as it is, into eac_h eccentric commutator.
Alternatedpi b8 3@iactaidmiednarc @taohadibremonpsie Huiaacaniricodpaivdiribessditric
commutators a{}er the air-core &Erenagurreem%or%lusf 338 l?g(? ddl'ﬂrllg%tg\(/il glnsd tﬁtt?CheH thereon, so that

. eccentric rotor a.%ﬁem a, . .
eccentric commu?ators Wi eccentric rotor assembplies are manu actureas.%ls obvious that such a io

manufacinengfathithoasthe dised tos tedliovehetéom bdtiimentsodisndessribed above, in the
eccentric commutator and the compact vibrator motor using the eccentric commutator according to

the present inveNtiGF PERRT AROUBOVEIER RAGFE IS SHHIHIRIPGEREE O FOMRASH YIRS needed,
the movemsal elsiH 1R EREEh BT RGP SIS i SoCR B sGEn b P iiRY fiRCh 15

armature coil is made of a non-mold type, shorting can be prevented in the armature
above structure, as an additional eccentric member is not needed, the movement of
the center of mass can be secured in the commutator itself. Also, when each

15 armature coil is made of a non-mold type, shorting can be prevented in the armature
coil formed by a thin wire. Further, as each armature coil and the end connection
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 additional 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.



coil formed by a thin wire. Further, as each armature coil and the end connection portion are
separated from each other, connecting the end to the commutator is easy7arﬂ)ole Ehem%oergn%%tgr 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 additional eccentric member can be
provided, as the"6ERIENRAMO paeBeaaSANAIC SR MUEABPIB N REEBRINHYRIhEFARM S AR ated in
claims 2 g, thgyamount 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, Asahedoug he thie rmeanmis imdscsdea iatethfrorhOthidamaesiticn ajins alitertrg can be easily

performed. Accordin Ito the means iridfc%fef in clai§1 Zidatﬁgeciql shaft recgivin§§Prtion 30 is not
needed. ALCSIIG R RSAASTHERGR T CIRIRES, I R ATHEUSARREE SN B8 REnutactured
in mass dinghipgikeensively. 9 7 December 2005 According to the means indicated in claim 9, an
eccentric rotor can be easily configured. According to the 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 5 firmly
fixed. 10 7 December 2005 What is claimed is: 1 1. An eccentric commutator including : 2 a
commutator base member having a non-circular shape and comprising a 3 printed wiring plate; 4 a
plurality of commutator pieces on a first side of the commutator base
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5 member ; 6 a bearing holder made of resin, supporting the commutator base member, 7 located
partially on a second side of the commutator base member, passing through 8 the commutator base
member, and protruding to and partially located on the first 9 side of the commutator base member; 10
a shaft receiving portion having a lubricating component and formed at the ii central portion of the
bearing holder made of resin; 12 air-core armature coil position determinatiom éixatidrefitting Wedges
located c?méij }Qecg%%r&dig_jde of the commutator base member, beyond the bearing holder made 14
of resin; tWo air-core armature coils fixed to the second side of the commutator 16 base
memiber on the Air-cordaReaRMtiesiPpysiHiGideralmiagion fixation fitting 17 wedges ; 18 a high
density resin poighRORIHABRBAKHISHIRE REVARILHBIRLIE A ShASarLessRIptiS Fglative to the
bearing holder made of resin, the high density resin 20 portion being made of a resin having a specific
gravity oPENSEMIRERIRRIding a 21 metal component; and 22 air-core armature coil end connection
terminals locateg privBENGNERHNIRROZ piddBSbELCAIS SRiBIBfaPRBBHRINIIAR O EINber, along an
edge of the cgqmmutator 24 base member, eccentric relative to the bearing holder made of resin, not
25 oélerlanﬁ'ﬁfﬁ1 &Vith the air-core armature coils, not protruding circumferentially from the 26
commutator baseeaniiye halddronaciecté drésithesaipmoringrthateereoiisatdr BadeTierabeentric
commutgto laimed, in _claim erejn he air- r Il position determination
Fcaton RS AL o asrl i S S B A e TR R Rl
conrfecteliheochimmutatDiebaatharEeP00s Sanshpirajrididgrimand parésity lehecherathedikstirmature

coils;are pRRItgnAE abMmAS BRI EP!

10 a shaft receiving portion having a lubricating component and formed at the

11 central portion of the bearing holder made of resin;

12 air-core armature coil position determination fixation fitting wedges located on
13 the second side of the commutator base member, beyond the bearing holder made
14  ofresin;

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



7 position determination fixation fitting wedges without molding. 1 3. The eccentric commutator as
claimed in claim 1, wherein the air-core 2 armature coil end connection terminals are formed at a
position opposite to the 3 center of mass of the air-core armature coils. 1 4. A flat panel coreless
vibrator motor having an eccentric commutator 2 as claimed in any of claims 1 to 3, including: 3 4 a
housing comprising a bracket and a casing; 5 a shaft having one end thereoffixegraidhe zenter of the
bracket; %@é}ﬁl ﬁBFH&rR%%Q&OdT‘PéEW,%W& eccentric_commutator, the rotor rotably 7 ?nstalled on the
shaft; 8 a casing covering the eccentric rotor and having a concave portion that 9 receives the shaft on
its bottom, the dhecaleCpERtRIMaAViAgal kharecposilinerd aidheldtearefamaaitegteoibrevent the shaft
from protgading drartdhpirasing raad dr RikRN R dgetalinth o hR Riipgket to sliding-contact the
eccentric rotor, 12 pushing the eccentric rotor towards the casing. 1314 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 membey ; 20 a bearing holder made of resin, supporting the commutator base 21 member,
jocated partially i a SbBrEF RIS FRUBHIAIBEAS SRS i Heim 22 BRELFID thibagh GRES
cpnunutaaumbama m@immmi,Mpmudmmasmmmﬂheabfmemmbbﬁﬁﬁi%t@md on the first
side of thé—:egg 'HW% rsbo%st%[@a%mf?ﬁlrré %Arf rﬁa?ﬂ?{t (ﬁsﬁglvmg portion having a lubricating component and
t p € ole

3 :
formed a e central portion o earing r made of resin;

1 4 . Aflat panel coreless vibrator motor having an eccentric commutator
2 asclaimed in any of claims 1 to 3, including:

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 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 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.

13
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



26 at least two air-core armature coils located on the commutator base 27 member, beyond the
bearing holder made of resin; 28 a high density resin portion positioned between the air-core armature
29 coils, and eccentric relative to the bearing holder made of resin, the high density 30 resin portion
being made of a resin having a specific gravity of at least 3 and 31 including a metal component; and
32 air-core armature coil end connection terminals located between the 33 adir=cernelasmat@rescoils on

the gomwg{%ﬁoﬁ%@ﬁ@pggd glgf%g%gm?%mggg%%%@or base member, eccentric relative

to the bearing r made of resin, 35 not overlapping with the ait-core armature coils, not protruding
cireédmferentially from 36hA# cooeivingtopHize Myinpea,  dhdagiingearanentet nddesaesi&ure coils.

3738 391 LBRIRAGSENHIGTOMAVEESFAg AGIEISHIAL BTt Sirfurther comprising air- 40 core armature

coil position determination fixation fitting wedges located on the 41 commutator base member and

coRfiected to the beariflh RBRIEVNRHOr BRIMAHES £9ithIOSRIES O RRRADTHIIEIRFRSSitioned at
theair-cofpaieatweyeril4Rdpsltinngrtedainates tragemfitting wedges without molding. 44 45 46
7. The eccentric commutatar gs claimed .in claim 5, wherein the air-core, 47 armature coil end

corifiection terminals afe Qmﬁ?ﬁétt& EﬁﬂﬂiBH r&'ﬁﬁo‘%ﬂ@”t'g P %‘?ﬁ@rtgferﬂé{égoé?tﬂ%?%&e
armaturecnilits. gt B centric relative to the bearing holder made of resin, the high density

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

31 including a metal component; and

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

33 air-core armature coils on the commutator base member, along an edge of the

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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