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The present invention relates to an eccentric rotor used as 3@ Mtwll
devi ce for a nobile comunications apparaf¥s, 3 tonpac
not or havi ng the rotor and a nethod of manufacturing the rotor, and
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Description of the Rel METHOD OF MANUFACTURINGETHE@OTOR:l G 17, as a
silent call device for a pager or a nobile phone, an eccentric

wei ght Wmade of tungsten alloy is coupled to an output shaft S of a
cylindrical DC notor M When the notor Mrotates, vibrations are generated

due to the difference in centrifugal force of the eccentric weight
W 15 However, | BASKGROAND OF THENNMENT er, as the addition

of the ecgentr weight Wto the output shaft S requires a space in
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t he production costs. pr esent aE | cant has suggested a
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wei ght is eing favorably noticed by the market as there is no limt
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the difference in centrifugal force of the eccentric weight W.

15 However, in an apparatus such as a pager, as the addition of the eccentric
weight W to the output shaft S requires a space in which the eccentric weight W
rotates, there is a limit in designing the apparatus. Also, use of the expensive
tungsten alloy increases the production costs.

The present applicant has suggested a cylindrical coreless vibrator motor in

20 Japanese Patent Application No. Hei 2-309070 and the corresponding U.S. Patent
No. 5107155, in which a built-in rotor itself is made to be eccentric without using an
output shaft. The above motor having no output shaft and no eccentric weight is |
being favorably noticed by the market as there is no limit in design, use thereof is
easy and there is no da;hger during rotation. However, as the motor requires three

| 25 cylindrical coreless coils, the number of parts or processing steps increases, thus
increasing the production costs.
In order to make a rotor with a core vibrate instead of the cylindrical coreless
coil type rotor, the present applicant has suggested removing one of three salient
pole type cores as shown in FIG. 4 of Japanese Patent Publication No. Hei 6-81443,



The above two salient pole type cores, where one pole in three phases is

m ssi ng, are preferable in the case of a notor such as a massager
needing a relatively |large anount of output. However, for a portable
apparatus such as a portable term nal using a |low voltage, as the
portabl e apparatus is small, novenent of the center of 5 mass is little
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built-in type gccentric rotor becones fixed shaft e.ag it does
ot theed NAVTRGH Atemate Mo AHLSQHBPalt SeHbnss dyRorBesEme iy,

the di st ypRepehi®BEeA NEIHER! iAYapandss LaRESSen Patént AppiBaEsn N, of the end
20 portion thereof to the commutator w thout damage to the armature coil
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SUMWARY die Tiameteveftheonotor itself cannot beTeducrd:e Thereforgoas impsovement ofiai s a

- first obj i f [ t i Lon t provide a structure of a
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20 portion thereof 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 as the end portion is easily detached from a printed
pattern due to elasticity of the end portion.

25 ' ) SUMMARY OF THE INVENTION
To solve the above problems, it is a first objective of the present invention to

provide a structure of a built-in type non-mold eccentric rotor to obtain vibrations with
only an eccentric rotor in which the end portion of each armature coil can be easily
connected to a commutator,

30 It is a second objective of the present invention to provide a structure in which
the armature coil can be easily fixed although arranged to be inclined.



It is athird objective of the present invention to provide an eccentric

rotor in whi ch bearings are incorporated wwth a commutator itself so
that the nunber of parts are reduced while the manufacturing cost is
| ower ed. It is a fourth objective of the present invention to
secure a sufficient 5 mai nt enance strength using a printed wiring
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at the eccentric printed wring cqomrutat or ) base nenber constituting
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present i | ' | eccentric rotor, that is,
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present i nventltism fifth pbfedtide of tmepresgnbinvention to providexaneccentric notor-inol d

type flat rotor whjch cap,be produced, by using the property of
ayg_ﬂ? nt ed”Wé‘i%”?bﬁ_@ §ﬁmgﬁr%ft?‘5§éﬁ°%_r{%§°9gﬁg'cw%°ex'_5t- Accordingly, to
achi eve the ahpie, gmlf?GBj%cti\t/é‘Sf the ﬁre@é@f’ih%ﬁtiﬁﬂt&%@é‘iﬁé Erdtﬁénﬂ% of the.
including a printed wri'ng commut ator base nmenber, an aifr-core arnature

coi |, an conventiomalmoldrtgparoter or ossaiflproparties withdeat sacrificing the thickihessan end

connecti ortiop, a . earing.portion and. a resin.eccentri I ght .
A ohart i Hefa b Riswing perinted SRS CHTY the FeRnEic it Wig fow@alFng 25
comut at Gadeanenibareehstitting 2Siai-idld typeerstagron a shaft, and a plurality
of segnent patterns are fornmed "at the periphery of one surface

t heneof . When It isea seventh qfijestive of dhe presest inventipnite peevide ailoy-profiteut at or
base nenber is.vi r. It appears to have the shape of -an
expanded ?é?ﬁl,n%rkco'lqﬁﬁﬂ-'{tﬁggs_@@E’éﬁ{mtﬁémo&?ﬁs ' thereon are eccentric. 30
The air-core 3t RPanERHEPbbjective bf Bl pldsént ipvBRflon fo PROVRIECS Méthed!df t he
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surface onanutachiing:2aon-mold type fiaheptewhichaasr beymasspradeced, yusing the
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during rotation. . . ) .
including a printed wiring commutator base member, an air-core armature coil, an
air-core armature coil position determination guide, an end connection portion, a
bearing portion and a resin eccentric weight.

A shaft installation hole is formed in the center of the printed wiring

25 commutator base member for installing the same on a shaft, and a plurality of
segment patterns are fgrmed at the periphery of one surface thereof. When the
planar surface of the prihted wiring commutator base member is viewed from above,

" it appears to have the shape of an expanded fan, so that the segment patterns

thereon are eccentric.

30 The air-core armature coil is integrally formed to be eccentric by the air-core
armature coil position determination guide toward the other surface of the printed

wiring commutator base member. The end connection portion of the air-core



The bearing portion is inserted in the shaft installation hole of the
printed W ring conmutator base nenber so that part of the bearing
portion protrudes toward 5 the segnent pattern and the other part of the
bearing portion extends toward the ot her surface of the printed

W ring comutator base nenber. The resin eccentric i ght_is

ar r anged asmagure qmlnataer@ngedlat@wepnmgdawngmnm«ﬂrebase member withina |t is
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through lteRtly tot@ting to the slhafeugh- hole is used as a resin passing portion
when t he bearlng portion is formed integrally. 25 It is

preferred in this preteread initheoresent inventionHbakihe ajprereanmaturecoibpesition

et or M o SibF ol pts oS BB 3 BrobPRirRCM o Pyt B e Mt 4 "

i nventi orpdsititin détenhmmbng;um hh@the 8cosriit Weighticrd connecteddysa FElie

sintered oill ess bearing To achi eve the above objects, there
is psovi msmgcmﬁiaaﬂnsml!ﬁchabtherﬁﬂrﬁed wiring coymuiatar hesedaembar &icentric

r ot or cor}g ? é}%any of clains 1 through 7, a shaft fixed to at

| east a part o 'ousi hg to be descri bed later for supporting the
eccentric It is preferred in the present invention that the resin bearing portién, the air-

rotor and all owi ng _the eccentric rotor rotate, the hous|ng accommopdati ng
t he CW%&@&HP%W@“H%%TNHWEP%Q J\g@re%ﬁﬁiﬁ Weicht RN '€ force to

t he eccendyy h%cféatt‘agFtt}aﬁbythég%wrés% gap, and a brush arranged at an inner

di anetric portion supplying electric power to the
ai r 2¢or e ar matltiisgreferted imrtbegheasént isvardivnrthat, i faming a conductive body

electrically connecting a predetermined segment pattern of the printed wiring
commutator base member at the inner side thereof through a through-hole, the
through-hole is used as a resin passing portion when the bearing portion is formed
integrally. '

25 It is preferred in the present invention that the air-core armature position
determination guide is a guide insertion hole formed in the printed wiring armature
device. |

It is preferred in the present invention that the bearing portion is provided with
a single sintered oilless bearing.

30 To achieve the above objects, there is provided a compact vibrator motor
which includes an eccentric rotor configured by any of claims 1 through 7, a shaft
fixed to at least a part of a housing to be described later for supporting the eccentric



5 segnment pattern. To achi eve the above objects, there is

prOV|ded an eccentric rotor which I ncl udes an eccentric printed
W ring comrut at or base nmenber, at |east one wi nding type air-core
coil, a bearing portion and a resin eccentric weight. The

eccentrlc printed wiring commutator base nenber is formed in the shape 10
of an expatateuhdfallowing fteeletcentriatorto ma’meh&ie:bmsmg accommadaiingtthet
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The resin eccentric weight is arranged at a portion where the fan-shaped air-
core armature coil of the printed wiring commutator base member is not arranged.

It is preferred in the present invention that a printed wiring commutator base

25 member is provided in which an armature coil formed of printed wiring is formed at
both surfaces, the devig_e functioning as one coil through a through-hole.

It is preferred in the present invention that, in forming a conductive body
electrically connected to a predetermined segment pattern of the printed wiring
commutator base member through the through-hole, the through-hole is used as a

30 resin passing portion when the bearing portion is formed integrally.
It is preferred in the present invention that the resin holder, air-core coil

position determination resin guide and eccentric weight are integrally formed at the



rotor. and allowi ng the eccentric rotor to rotate, a housing acconmodati ng

the eccentric rotor and a nagnet for applying a magnetic force to
the eccentric rotor, and a brush arranged at an inner dianetric
portion of the magnet for supplying 10 el ectric power to the air-core
armature coil through the eccentric rotor segnent pattern.

To achi evsriritde witheyy combautatos basbanember psingithe damersliding redin exhibiting ar i ng
an eccentric_rotor whi %h i's achi evsd b &ﬁ%,formng a ?fol_d f(%r shaft
nstal | atqeseityof graater than or.equal fo Arandia Mayiad FCtoR £oe icient.R e{?ﬁ@]a@ror
segnent wgﬁ{“?"‘?"’“ﬂj phery of one 15 surface thereof, and

simul taneously installTng an end connection portion on the other

si de thereof, Bmdchieye theabave objpcts, sheredsiprovided arflatttye wibratog matarut at or

base . renbers where a resi assin rtion. s . foraed th gh
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ar et ur e SBRPYRG R B ARt Ter BB el Rycp ) e HERENER R o,

portion candia brush arrahged aban-immerciametris portiod of the magna}t forasuipplying ng an
eccentric rotor by connecting an end portion of the w ndi n? type

armdfur e @sw'ctnpwéoma&cﬁ?%@@rmawrsml itgioughshe eccentricirptorsegmant; red i n
t he pres?é drjvention that, when the bearing portion is integrally
nmol ded in the step (b), the air-core coil position deternination guide and
the eccentric Teaghievartke bove dbjents; thernisiprovided a method of mehufaetyrirgf er r ed

in the present invention.that the th further conprises. a ) step of
et D heR TS Stor BANGN 3 pohisuet Y ) RIHRG SeRiTR ST instaliation atthe "
exhi bi ti {d‘ﬁ{bs : :

It is pre e@?ﬁ@]e{%ot e %ﬁ'éggﬁ B?(‘ﬁé“et to Fgﬁéﬁﬁg% Pﬁggﬁ'%paégg%@ epgpeﬁyn%ft%rﬁ ing a

wi ndsng surface thepsofasmd simdtansiouslyfinstatingtarpelid confiecticn portidn arhtheadthecor e
armature c¢qil, position . .determ nation.quide.i s heated, and extended.
BRI EF DESUSE BFTER: @ndlgo iealing:a l@“"a_“%/ of pria Wifag, €06y datar Aeseand

advant agepefiberd WHere ag85in' prediHg ngé‘rtwhﬁé &R rough a coﬁﬁé?ti&i)ﬁaﬁr%ﬂt by
describing in detail preferred enbodiments thereof” wth reference to
t he att acieangechal thgouter oirgunnference thereof, (b) integaliyiforming abearing partidmowi ng

conent F1 ot sxBibitt a Vo RebRRALEnd dhBYiRG drictiancrdTBnent Ao 48 or
presgnt i1@¥€MArP0.4 (1.5 kglom?) by setting@he Printedwitr 'corhRititsfoP Wase nid&hBer to
pOI’t ions of a vibrator notor usi ng an

an injection mold, (c) integrally installing a winding type armature coil to be eccentric
by separating from each connection portion or as it is, in a non-mold manner, and

(d) configuring an eccentric rotor by connecting an end portion of the winding type
armature coil to the end connection portion.

25 it is preferred in the present invention that, when the bearing portion is
integrally molded in the step (b), the air-core coil position determination guide and
the eccentric weight are formed concurrently.

It is preferred in the present invention that the method further comprises a
step of injection-molding at least an eccentric weight portion with resin exhibiting a
30 density of over 3, after the step (b).



eccentric rotor according to a nodified exanple of FIG 1 (the second
preferred enbodi nent) of the present invention; FIG 3
is vertical sectional view taken along line a-[err] of FIG 2; 15

FI'GS. 4A and 4B show a nodified exanple of the vibrator notor according to
the third preferred enbodi nent of the present invention, in which FIG 4A
is a plan itis preﬁweﬂ |nathecp1'esern¢rn\terﬂmnWhav\ménmansrfer inistiling aavindiggent

and FIG 4B is a bottog of viewed fromthe nt's ot her
el type armatur oo @t the step4c) &Y CAEA 9o 1 FEATe FTERSREN PAFERY | ne
y-[err] qetgﬂrﬁrnaﬂo ﬁgﬁle is heated At eftdndled. Vertical sectional view of a

nodi fi ed exanpl e e VI rat or notor of FIG 4;
FIGS. 7, 8 and 10 are bottomviews for explaining a method of manufacturing

maj or rrenbers of the GCMS—E@@E&%@M%M i nventi on;
FIG 9 is a plan viewo _ ' t he present

I nvegtion; 25 The above Egj@cti\lés hRd adbaﬁﬂagssqué preyenbihvention walbbeteme of
the eccentric rotor use . for the fourth preferred enbodi ment of the
present imoenapparept by describiag i Hetailqraterred embodimants thesgebwith;reference
FIG 12 i entric rotor, viewed from one side of the
segment ; t§dﬁe%&t§@h¥é ﬁ}‘%ﬁkgér}?mﬁ? Yot t om vi ew showi ng the eccentric rotor

i ntegrated wi tFiG 1riesi plan view shbwlnyalhajorlpumhs‘ ofaflatiypeapnelets vibratbe;
FIG 14 is a plan view of the eccentric ro integrated with a re

hol der arfgotor ‘having aeaceniric retor SRCAING to,be frsthrerasrest emhoéemenwff;hﬁt he
oppggite Morsegnent ; FIG 15 is a vertical sectional
Vi e3v§of n gg?@PVél reétion gap type corel ess vi brat or notor using
maj or nmenbers EiG tZis eeplaaniew showinyg mejuryworiions-i& vibratoakestobusinglamg | i ne
[err] of FIG . FI G, .16 is a, vi or .expl ainin he

per at | orPIBNIIRolan agcouig de AGROYIEgrBETPI of FIG i@ree%ee,coopm?s{we%t or
usi ng theelﬁﬁeﬂiﬁ\érﬂfef e?ﬁf@sent invention: FIG 17 is a perspective view
showi ng a conventional conpact vibrator notor.

DETAI LED DESCHFIGT 130! verticEtHEectidrizNViebhtaken along line a—[FbGFIG_ Zhows nmj or
portions of a flat t&/lpe corel ess vibrator notor having eccentric
rotdé accor di r@GtS) 4Aand 4Bsshgy éf@@‘i"@@d@*gmﬂlﬁﬁfﬁh%\ﬂbﬁ’(@r moteyeatcording e on.

Ref er enc
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planar  view ofwroft@rqmmbn vienbed o meedndéroira sdymentearttl FEG. 4B fhafbottom -

i nstallati,on hol e a forned at 15 t he cent er thereof. To enconpass the

eccent ri cvieWthereof M&ew%tsowethﬁéegmen%w#h?r side;

FIG. 5 is a vertical sectional view taken along line y-6 of FIG. 4;

20 FIG. 6 is a vertical sectional view of a modified example of the vibrator motor
of FIG. 4,
' FIGS. 7, 8 and 10 are bottom views for explaining a method of manufacturing
major members of the eccentric rotor according to the present invention;
FIG. 9 is a plan view of the eccentric rotor according to the present invention;
25 - FIG. 11isa botto_m view showing major portions of the eccentric rotor used
for the fourth preferred embodiment of the present invention (viewed the other side
of the segment);
FIG. 12 is a plan view of the eccentric rotor, viewed from one side of the
segment;
30 FIG. 13 is a bottom view showing the eccentric rotor integrated with a resin
holder, viewed from the segment's side;



slippery resin 2 exhibiting high density and a specific gravity of 6 is

integrally and thinly formed on the entire surface of the fan-shaped
eccentric commutator base menber 1, so as to forman eccentric
comutator SS. Six printed wiring segnent patterns 1s having slits

which are inclined formthe radial direction for preventing 20 spar ki ng,

are arranged #IG Hé isacelahnview obtheiectentribecter imtedratediwitiAa resineielder and
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toward the segnent * N (DN ONi ghly slippery

abovh st ruct urES anshovté‘n*ah%r@&ﬁﬁﬁéghg5%?@%%%&%?@%3@3%@@ haW 47 on o

an eccentédoentid br éétforéhh? 16 the firg? pesfered¥mbodintetit of thed praBeds inv@ntion.
installed at the semcircular outer circunferenti al porti on.
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sel 151 usi g qanter theteqfn Jorencpmpassibe focephiccanmyiiatpebase mqm%ert 1dwghly

det e
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connect i othirily formeal on fie entire slirface of the farsshajsed dctérdrie commbtaterdiase

pr edet er m ngﬁ}fgroove S0 as to not. protrude %go!% tg,e ) t hi ckness. of
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semicircular arc shaped bottom portion of three segment patterns at the movement

of the center of mass. The eccentric commutator base member 1 is installed, by
being extended with a reinforced portion 1c, to the inside of both ends 2a of a half-

25 circle of which both ends are formed of high density highly slippery resin 2. Each of
the segment patterns 1s are electrically connected to the segment patten on the
opposite side of the shaft by a pattern on the surface and a through-hole 1A. A
resin bearing holder 2a ascends from the high density highly slippery resin 2 toward
the opposite segment pattern in the shaft installation hole 1a at the center of the

30 eccentric commutator base member 1. A bearing hole 2b is formed at the center of
the eccentric commutator base member 1 and is maintained at the eccentric



FIG 2 shows a cross sectional view of the vibrator motor of FIG 1 in

whi ch a 20 nodi fi ed eccentric rotor is used; and FIG 3 shows a vertical
sectional view of the vi brator nmotor shown in FIG 2. The eccentric
comut at or base nenber 11 is formed to be a sector slightly greater
than a semcircle and the armature coil end connection termnals 1f

i s i nst aldopsmoRReshise frerifer £bg arddrm poiiom2e pratrudhag toward the segmients 11
with respect to the center of mass, unlike the above enbodi nent. 25
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term nal SO as not to protru ove t ness of 't

t husasf or nfondrivingehe eotor hasMr(mndFSmﬁbl(a))pglesmmcraare alkermatelyat ure coil
position det,erm ation fixing guides 2e, which fix the air-core arnmature
coils 3 ,ppsmone n P%gua‘%ﬁa@?%eforned by heating and fused, or are fixed by

a reflow of po,aqggrthgr FRiplE of ogerartlo‘ﬁHHWhlch one ghase is OR%_H‘?n EH}% Qﬁo%é‘n rflgi ng

the eccentric rotor Fa 1&an & direction
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t he ar mat
connection terminals 1f is installed opposite to the eccentric commutator base

members 11 with respect to the center of mass, unlike the above embodiment.

25 A notch f for hooking is formed at each of the armature coil end connection
terminals 1f. The airmaj'ure coil end connection terminal 1f is disposed so as not to
overlap the air-core armature coils 3, when the planar surface thereof is viewed from
above so that the connection to the end portion is made easy.

In the shaft installation hole 1a at the center of the eccentric commutator

30 base member 11, a resin bearing holder 2a lifted from the semicircular high density,
highly slippery resin 2 is installed by being extended toward the opposite position of
the segment pattern, and a bearing hole 2b is formed at the center thereof. A dam



coils.3 and 3 fromthe outside via a flexible substrate 8.

FI GS. 4A and 4B show a nodified shape of the second preferred

enbodi ment shown in FIG 2, in which FIG 4A is a cross sectional view of
one side of the commutator and FIG 4B is a cross sectional view of
t he other side of the 25 comrutator. That is, reference nuneral 111

denot es q:d’rtwn 2bdpreaegof thiechighidensity, highly slippenyuresind pristrides teward the
segrrents sur f aces
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10 eccentric wei ght escrib | at er are
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1k for meccdilyentbtaririention temnmabﬁ sb@asmotas pemtmdmébdswme thicknegs iofithed at
the 5 eccentrlc wei g and .the through-hole 1 Bis installed at t he

resﬂ?\ bedPIgthysif eanmsaan eccentric rotor R35 Referahly, the airsarearmaiee 6ofihe

b I t
ahaft (uihspicroRRHRush ftlchbliss SbPAHEn i the aif-SoR AdtidiEAR 3R 1 2
ar r anged place, rere deformdxbby hegtihg bod fussd, onrate }ﬁaedeny a reflowgdf pdweder or solid

t hrough- hol e 1A by | eg portions which are arranged to be well
bal anced.®PAX¥- second dam portion 2cc at 10 the surface and the first dam
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during r Qdoicuftently providing a magnéﬁ’d‘bath':' The Eraﬁfk@i"@ f@rnflé athdiﬁfr'@] AN dyeAt or
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contraction of resin. few-mcron recess can be fabricated
by excesd<oiis &ﬁm\ﬁﬁ@m’moa@de via'a ﬂ@nblemubstrate 8.

FIGS. 4A and 4B show a modified shape of the second preferred
embodiment shown in FIG. 2, in which FIG. 4A is a cross sectional view of one side
of the commutator and FIG. 4B is a cross sectional view of the other side of the

25 commutator. That is, reference numeral 111 denotes a fan-shaped printed wiring
commutator device and six segments 1s, surfaces of which are plated with a noble
metal and having inclined slits, are arranged on one side thereof for spark
prevention. A conductive body for electrically connecting the segments opposite to
each other among the above segments is formed at an inner surface via a through-

30 hole 1A. Reference numerals 1h, 1i, 1j and 1k denote resin passing portion which
are one of the features of the present invention. The resin passing portion are
reinforced when a resin holder, an air-core coil position determination guide, an

10



The air-core coil position determnation guide, the air-core armature coil

3 and the eccentric weight can be fornmed together with the single
resin injection nolding 25 according to the above nethod. Thus, the
structure is sinplified and the cost is | owered. Al so, as the

air-core coils 3 can be directly installed at the printed wiring

comut at @cceRgie W@gﬁ?\ivhibﬂa wrn b@adbséﬁaeaeateadaa mt@grhrmftﬁnm‘d Wwith ¢ne printed
" increased. as shown in FIG is possible that the
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product i E-lvg r&gatghﬁéﬁ necté older a'%ﬂr@l Q%s%%éé@%gﬁ%ﬁe tlﬁ)riotl.@n—l']:o%-ﬁ&gf

printed Weg bBﬁrcﬁ'féfWMbﬁTa@é ah%ﬁgeﬂﬁﬁbérwélﬂbﬁlﬁﬁbé@cq'ﬁé%écbﬁdTdam pbﬁf(ﬁr 2cc at
net hod, as shown in is set to an injection nold

i nst@l | edhepuaragnd the fi rskdﬂmrs@rtw 2¢ at the gentral pﬁétrogvaar@ reinfercedely beinger t

nmol di ng | aving a 10 specific gravity of, for exanple, 4-5,
and a frrtb?:) ?%anvgﬁe'??'h, ent of 0.3 (15 kg/cnferr]), t he resin hol der

2a, the two aiPart2f of thel dcoentrid weightiBiteths aetdinipedusction 26, ofdhe ecbentpiar t
2f of the eccentric weight connected to the resin bearing hol der 2a are

i nst al | edveight toward thmée@mpagthr@ugh the vgsin passiag perion 1j. Both ends of thehe

pe-15"® "bSnARa Dol ERa o Bale Wit Ml BRI o ot Ul 1 1

grogye i&jm‘m@nbaétlon instal l ed are arranged at the resin hol der 2a.
The .l eg porti e wel | bal anced, penetrate

vrﬁ Q_ha}r]e arr ed to -

the thr ough h Lé gnewe asf ﬁEP'ﬁ%ﬁrV‘B@tPT m@tqrctasmg the ecegntfig sotor Race,
and the fod l?@éﬂ &\l h

resin for re| orc 6"9% %& Brebd Grﬁf‘éf ggédgﬁe[rﬂésé@%%ﬁrg?%\b\tml ght
lifts t hdoarmgssaedmbqnbrha)memrsdbr tdnmrng the recessenther raidske pbtticnoofethd t he

segnent thro th l n SSi ortjon 1j. Both . of the other
oot od SPSREPIEZ S PICkRE R OBk POHISReES $1av Do awing 9 ttdbe t o

pr e‘é@“t '@Sés@éa%@%a@ﬂ¥ 'f(gﬁ)e"ooﬁﬂhg%'e difference in percenfﬁ%@ ﬁ'dgnﬁ%&ﬁoﬁbﬁat ure
coils 3 are inser in the“air-core armature c position

det er m naesion Ajsodibe few-minion hecassdandie fabricatéchigy exeessivekdrawingl with a

sol dered onldnotches f of the three air-core coil end connection termnals
1f, thus MOMPIN. f5rning the eccentric rotor. In the drawing, r denotes a

printed resi styHe aflcore coil position determination guide, the air-core armature coil 3 and

the eccentric weight can be formed together with the single resin injection molding |

25 according to the above method. Thus, the structure is simplified and the cost is
lowered. Also, as the air-core coils 3 can be directly installed at the printed Wiring
commutator base member 11, a gap can be made small and efficiency is increased.

Also, as shown in FIG. 6, it is possible that the resin bearing holder 22a is

formed of low density sliding resin and then the air-core coil position determination

30 guides 2e and the eccentric weight portion is molded with a high density resin. In
this case, a sintered oilless bearing can be used instead of the resin bearing holder
22a.
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preventing spark. Al so, as a fixing method of the air-core
armature coil 3, preferably, a head 30 portion 2ee of the air-core
armature coil position determ nation guide 2e is pressed and heat ed
by a wedge-shaped jig, or powdered epoxy is heated and cured or fixed

in a reflow manner using an ultraviolet curing type adhesive. Al so,

al t hough one FIGS. 7, 8, 9 and 10 show a basic method of manufacturing an eccgatric rotor
phase is o0 rmat ure coi

in the th - ph d i pti fowll
be- o t ¢ VNG the ahovelgbcariTpTed S BT Ater SazeEP RO kG SC A ROty
FI'GS. 11 1@glelsotRio etk S5 FIE!T O fs & PR vidGe OTKLR, d@ehitR pritttel winhgf erred

enbodi ment of the present invention. Here, reference nuneral 12 denhotes an
5 ecc@ommutater basedmaembeng 1¢c dhandat bt atsuintegralipeonnented byithe be an

amovb 1 olRpeionPaiRRES A8 seife BIHEr siés, FERUESH B o B epeo

center thgippress. the sane tinme as the six segnents 1s of which
surfaces are plated with the noble nmetal and having inclined slits

instal | ed at ot Rfirded widng spmmyitatas hasenember 13 Mamgfactursd # thenabeyerat ur e
coi| 15 piethodhhs Showhiif1880¥ 0 hG, RERERED ehimqiioh shdcihstalié ByHRifG °
Wi ring cwmh Eﬁﬂed[]plﬂr&rqyahd?]é ﬁarlnpepitch. (Bijfamldeﬂ}émglding using eesin i _Q{d in
eries thro the t - hol e to forma sin roature cojl .
The 't esi (FPBRUGIGEM PR FRTRxanTHS, 45, AR HoHoN FRPEIent o Dra e kQleme) the
features r@%igtﬂb‘?der 2a, the Bv§ 2fdork %ﬁ@bhﬁi@m daétém'iiﬁhg&?gﬁﬁés% Brid e gt
0 Il position det

bearing h er, the air-core co rmnation resin guide,
and t he r2of theeeceantric weightgionnecteditotteg resin ypearing holderZecarennstalletd at

printed w ring commut at base nber 11 as descri bed above. The
resin pa&?ﬁggﬁﬂf?%ﬁ Of?%eﬁggm?g'ied by the air-core coil position h
det er mi nati on The bearifg?Hole 2HihdehidR thé SRaft 95 Potﬁ%ﬂfrfs'télle\ﬂ? wﬂhicﬁ\n@ ﬁ'et 1

n and the resin FaaiISSI ng ﬁort_l_on ] 1k formed not ching part o
out' es ci rdesctibed tater, and the skidimgiportiore 2hewhereibe oil steringngraovevieicgaxialland t he

t hrough- hol.e, 1A i s_hooke t he. resi,n hearing haol der. | t he '
ar awi g, TRleC At abERERS althe S5 A0UEr 252 Theded Bptinawhigh e auArdBdei on
of bel Well Balane8d Spéitritt tife Btbligh-hofds & and the second darf\pBHidn®dd ¥ Of
printed wiring comutator base nenbers 12, which have the above

st r uct ur @t &hel suiface, ansibediisimam partions 2eat fhe central pertien areceatedwitict i on

nmold, 25 _ . h in EIG 10. As shown in FIG 14, by outset nolding
usi ng reggﬂngﬁrgedrgf‘é?cemeﬁ. specific gravity 4-5 and noving friction

coegd i ci ent ofTHS Fart 2bokiecedoantrio wefgheliﬂgmeﬂaﬂm%h?ed portion 2&cof thee two |
n

air-core coil position determ nation guides 2e, a the part 2f of the
eccent r i @oreNtigrweighhlomase the segmeptthraughethe rasimpassing pertione1j Bethiensts at

the of tR BRI parS2dI6f e LB OWEISht are tapered like the above leg shape to

prevent loss of wind during rotation.
The air-core armature coils 3 and 3 are inserted in the air-core armature coil
25 posit_ion determination guides 2e and the ends of a winding are hooked and
soldered on notches f of the three air-core coil end connection terminals 1f, thus
forming the eccentric rotor. In the drawing, r denotes a printed resistor for
preventing spark.
Also, as a fixing method of the air-core armature coil 3, preferably, a head
30 portion 2ee of the air-core armature coil position determination guide 2e is pressed
and heated by a wedge-shaped jig, or powdered epoxy is heated and cured or fixed
in a reflow manner using an ultraviolet curing type adhesive. Also, aithough one

12



30 . The axial direction gap type coreless vibrator notor using the

above eccentric rotor R5 is assenbled as shown in FIG 15. Here, it
is characteristic that an i nsul ated copper wire 9 is enbedded in the
eccentric weight. In this case, the

13 I nsul ated copper wire 9 is coated wth pol yurethane

except f phagetis apay iptive thoes-phlise armaturb@oli, @ descriptiorethiereofdvifl enarditted be
ar c- shaped be shqrted printed wiring armature

0 as not to ; th
coi l Ioc@tsetgeinﬁ@ic .o}ﬂ\gpﬁrﬁt'eﬁﬁ?,wﬁlﬁ%’“%%‘mwg}‘ﬁ the center of mass
can be roved rgjglg 4Yrddepe2 %ﬂow(ﬁfﬁe AMiAd FRBEabRHAITR t8tRA &lirth Breferred

In the principle of operation the axial directidn gap type coreless
vi br at or embodimembobtheupiesgnt inveptiorentere, retarenceRbumesdict2 degotes el G 16,

when a DC voltage. from.a [._sourc of LS. appli to a
mai ¥ and SSBMBE LIt Mo coramutBGY Band PhEmBet e 1B Y ap PRl
current fdhape wherfthd plafkt SirfadedihepdstidWed fropmabove, lilvHiel & shagt

ri ght w ndi ngaépype armature coils 33 and 34 via the printed wiring

commut at dpstabafipniioole feois feimaedat ther enier thegeef atdoeisame s e s arrow A
ot oE T o YeBhdiS 3 Us Whiti surfaces ais Adtdwly 1 hofiRNlefal afid 4V ifined

rotation S to a degree o I ona ue in the

di a eCF1 i ors_liﬁ;;I instalied ot one mﬂfaeeﬂfobxpaheprpwégﬁmA%rti(r@ofathwanumatuceabbil 1l
and the wnding type alr-core armature col . nti-tqrque, preventi ng

rot 4% i on RrHthvEed dtove thesegmands 18 Partitet 9{)‘2519 rmgtyre qqiug,lor Wik e he
power 1 S &H&%ib?%tﬁ{‘ﬁc&éﬁtﬁé gﬂﬁtegﬁuirinp%trﬁrﬂlif‘aiolc’!ﬁ' %ﬁtﬂﬂe\’ arfS CBMhPERRL Ur es
are aIvvays el ectrica y conhnhected In hree t ree-p‘%ase ar mat ur es,

t or que i sarempnaeeckkddnisedes throaghitbe thpeghmmeﬁamfmtmbl taesra;ngle armatwiescail. Iolne
armature ;i s open. ) ) so, it is preferable that, in integrally
f ormi ng t Hie resd) Rasging pertions; "rh:ﬁlr'f@"d n, Wh'ﬁﬁ i &Bawqt‘PrﬂﬁleJSﬁM?%Pgﬁ’%ase
nenber, f; [ j ks I awith-the
Teain nonfeserindeihi e Riihidedy RAENIAS rédih Beatifghofdbr, iheAHERE Koit!

|t us notpositidnedetermaination #esiniguids) tanohthesesiotedcentricadeight areintegrdy r ed

nbodi t d J, bed ab .and it | t that i ati d
T o SRS R e TSt 1T B BeLRe BB (1
spirit a%éf‘é&ﬁ?p@ésiﬁ%@oﬁfcﬁﬁﬂﬁ% hooked by thee airlddte €8l ipdeHiohdteMninaagRded

cl ai ms. o descri bed above, in the conpact vibrator notor
havi ng t resialgide anddbe nesin eccentricaneightl theyslitcl nt ard fhetasin passiag podior or

oot A AL R ISP e i BB
comgyt at Cécdeﬁtrlﬁﬂéigﬁg%hd ﬂ"nEQhﬁfU@hthtﬁlé_@Piis'hdlb?@d by tﬁéﬁ':é’si)‘ll Beafi@ NAI8&r. In

installed to e inclined, particularly, nechanical noise can be

reduced vtheslsawings refgrencsi miraeesd 2ebdenotesia spage fiog drawingitge endepartionof  of
B B B Mg o 2, 2 Pearing, and ar
A plurality of printed wiring commutator base members 12, which have the
above structure and are connected with the same pitch, are set to an injection mold,
25 as shown in FIG. 10. As shown in FIG. 14, by outset molding using resin of about
specific gravity 4—5'and\ moving friction coefficient of 0.3 (15 kg/cm?), the resin holder
2a, the two air-core coil position determination guides 2e, and the part 2f of the
eccentric weight connected to the resin bearing holder 2a are installed at the
opposite side of the segment.
30 The axial direction gap type coreless Vibrator motor using the above eccentric
rotor RS is assembled as shown in FIG. 15. Here, it is characteristic that an
insulated copper wire 9 is embedded in the eccentric weight. In this case, the
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advant ageous in terns of costs can be provided.

14 Al so, to solve the problens of the conventi onal
mol d type rotor, in configuring a non-nmold type flat rotor, the resin
hol der having a bearing portion and the air-core coil position

determ nati on guide are arranged using the printed wiring conmutat or
base nenireulated chppeawireld iscoated with pobiureihansexeeptifon cdt-atvaypartiens gf of

i di 5 th t of tricit b i bl | nt ai ned.
Fur t her , Doth @nds tereeCandlfarmizs! ©dia AicssHanaes A oh B8 sapeted BY3PPn eq
Wi ring printed ﬁﬁiﬁﬁ‘ﬁrﬁ%&ﬁﬁrebé’&ltelﬁaﬂé'ﬁﬁﬁsiaéf WS rédift, (E)H&‘pHQ{iéin by 8fe &érter bPt OF

W t hout sacrificeof e thickness, the problens or properties of

t he convémsscean bermavedypuch furthercarthetvibrations bedomeigregtes, a | ow profile
eccentric rot that .i.s, thin t vibrator .nmotor .can be 10 . pr.ovi ded.
Asd using t et aiEarbpetethe g Beiot oah R e iesR W fir
menber, - adteF QSiAlg Ahe BROGHFErbtor KD, 2efeding® FIG.YIB wWHetl a DT letii?@ﬁbhﬁaOf
mass productjon can be det ai t he

e provided. In ,
vi br at or PRWEsSOHEEINAt Rlaowe) isiaPpiedde amainand s brdgh paje7 and 7, atithe| owi ng
advant ages i i ; he d nuent | ' . ' ,
o ear or BOSIR of 0 degrpes, AUt Hold tha dECHORAGEARY BPAtBEE i the et Shd
r ot at i onright wirgling tybergrmatpre coilse@3iand Gdivia thedptihied wiring coammeataton, andei ght

which are jinteqgrally forned .to be eccentric. ) According to the
 nvBht | ofoEPRRIdArase (BiafkvationSdicaird B afel A iyarreratad according oo deq,
product | lefhipRisSieftariterui® aiksh thelrotation progesmé‘!‘?’:&ﬁg HePed Bf %ge, rofatfonal ONS

defined by cldins 3, 4 and 5, as the printe nmut at or base
menber i forquedn de direction 6famaw A isgenmeratedrby therprinbed wiring armature cpib§i1t i on

determ nati ui de and the resin eccentr.i.c j ght can be mainiaj ned a

i gh ot r i ndifg Hibe B Sor Bafiig b 3nATHRSE BrERHNREaIgPRP ok 6
the air- okt n ' j I : ;
Accordin P grat?tﬁg%iE EE’%&?P giryog‘gi‘ iTﬁ—Eﬁ’ E)S/h?{g:llaﬂr{?él%gwg %eéa u;'gd’owesrlolta l|er?g needs

not 15 contiruesocidlidalhye dAs iwe armatures are alwaysreleetrigalhecanreatted imthreesi n
havi ng gr,eat ,hventi on defined by

ensity. . . According to,the
claims, tquFﬁqumréTatHﬁqseEqrﬂﬂﬁ '%eryﬁg °°mpgdfegé%g%? eeRNASG FMAEES: can
be provi ¢fdre 3Re armature is offeRor di ng to the invention defined by claim§,
due to at |east one armature coil formed in print-wiring, an

eccentric rot Mshalismieigrabledeatpinintegialy famirgithe resin holder 2a in the
printed wiring commutator base member, part of a copper pattern portion which is a

20 boundary with the resin portion is made wider by molding so as not to be shorted.

It is noted that the present invention is not limited to the preferred
embodiment described above, and it is apparent that variations and modifications by
those skilled in the art can be effected within the spirit and scope of the present |
invention defined in the appended claims.

25 As described above, in the compact vibrator motor having the above structure
according to the present invention for obtaining vibrations with only an eccentric
rotor, the connection between the end portions of each air-core armature coil and
the commutator is made easy, the armature coil can be easily fixed when installed to
be inclined, particularly, mechanical noise can be reduced without using a sintered

30 oil-storing bearing, the number of parts can be reduced by using the commutator as
a bearing, and an eccentric rotor having a resin bearing portion which is
advantageous in terms of costs can be provided.
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15 . armature coil is available without a sacrifice in

t hi ckness. As a conductive body contributing to torque is increased,
an effective eccentric rotor is obtained. According to the
i nvention defined by claim10, as the nunber of w ndings of at | east

one armature coil formed in print-wiring increases, the eccentric rotor 5
beconmes nore léedbisolve the problems of thefzmvestionaltrooldype motont inaonfigiifingd by

claim1l, the intensi of t bearin . rti.on can be fficiently -
cecur ed. 'a normala e it Blon i 45515 e navine R 3RatEd PRl gnd e af3Re ..
the resi rboirgidé.itm determination ReideParstraigeasihg ke Pahwdmmn\gl dommgitator

| nproved. 1 According to the invention defined by clainl3, a flat

type vi breasermeatoer spshat a sufficians sirgeathiiniserutashamd thespiaperiyrafsbiding-and
cl ai e 18 BEhafftof soosptuiity oan bereaip s megaet 000 PTE Fotor oTs Y
possi bl e. Further, as the"géstediwitng eoll eformed i itive edeéntrie pribtedwirimg 17, an
eccentric rotor having 15 hi gher productivity can be provided,
commutator base member forming the non-mold type flat rotor without sacrifice of
the thickness, the problems or properties of the conventional mold type rotor can be
solved. Thus, a low profile eccentric rotor, that is, a thin type vibrator motor can be

10 provided. Also, using the advantages of the printed wiring commutator base
member, a method of manufacturing a non-rhold type flat rotor capable of mass
production can be provided.

In detail, the vibrator motor according to the present invention has the
following advantages.

5 According to the invention defined by claim 1, great vibrations can be
generated by the rotor itself during rotation by the winding type armature coil and the |
eccentric weight which are integrally formed to be eccentric.

According to the invention defined by claim 2, as a metal bearing is not
needed, production costs can be lowered.

20 According to the inventions defined by claims 3, 4 and 5, as the printed wiring
commutator base member is used as a main frame, the air-core armature coil .
position determination guide and the resin eccentric weight can be maintained at
high strength.

| According to the invention defined by claim 6, the air-core armature coil can

25 be easily installed.

According to the invention defined by claim 7 as a feature of sliding needs not -
be considered, great vibrations can be generated using resin having great density.

According to the invention defined by claim 8, a thin axial direction gap type
coreless vibrator motor can be provided.

30 According to the invention defined by claim 9, due to at least one armature
coil formed in print-wiring, an eccentric rotor having a three-phase overlapped
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16 What is clained is: 1. An eccentric rotor conprising:

a prlnted W ring conmutator base nenber where a hole for installing a shaft
is formed at the center thereof, and a plurality of segnent patterns are
formed at the periphery of one surface thereof to be an eccentric expanded
fan shape viewed froma plane to make an extension portion, which is

i nt egr al aymatareredil ¥ availblewitieoutensadrificedn tisickieense NS aonductive bedy ai r- core
armature coi| integrally formed to be _ecgentric hy an air-core armture

coi | posfemtphuting tmﬁr%@ iihcipased. an effestive ﬁefﬁersttiw%teelw btained. pri nt ed
Wi ring Comtﬂh%rd@y@ tﬁ%qﬂ@éerm?n defined¥y 88fn 40N3E e Rﬂni%rrfo'f%&lﬁ

air-core arnmature connect| on portion arranged at sal 8§pr| nt ed
Wi ring cahteasbone atraaturencob fornsed infprintiwiring indreases, the eceemtrdcgetasf not

devi at i ng froma rota{ 9 limt during rotation; a bearing portion

i ns&rt ed’PHPRG? PLYRATCGNEt al 1 ati on hole so that part of the bearing

portion protradesrdiny '@ fheliRferRRUNESTnERABY BN 112116 mteRdityaTRe bedring he

other part of the bearing portion is extended toward the other surface of
sai d pri pedi@ngan be sulfisiantiysecutssse nenber; and a resin eccentric

e IR Rl S8 O 0k WSl B g 5o o

exhi bi t sperforeréd atoné tigle, (ijrm,mi\ntyugmragearl ction coefficient equal to or
| ess than 0.4 r]).and is installed in a bearing hole | ocated

at ®he cent er gé""ﬁ‘é!‘&@p@@l '@VQﬂt‘QHW q@—lﬂqdyb\f @?Eﬂ?%ga {lat type vihyatar metor e shaft .
a'r mat I?g W r med ?gasﬂoﬁ ude, M]b sa| al \r&}‘zéo(ralenafﬁa?ufler cg|0Ir ©
posi tion Accordmg to the lnventlons defmed by claims 14, 15 and 16, mass production
of an eccentnc rotor is possible. |
. According to the invention defined by claim 17, an eccentric rotor having
15 higher productivity can be provided.
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determ nation guide and said eccentric weight are connected by a resin
passing portion installed at said printed wiring commut ator base nenber for

£1_e‘| nf -?-Lgegggéht ric rotor as clained in any of clai Ml“lm:lﬁl“n&lm&n“/\her ein

said resin bearing portion, said air-core coil posid<ien deterningtion guid
and sai d\Whatdscldimedds:ght portion are connected together by the sane body
of resin. entric.rrotor as claimed in any of clains 2

through 4, whdrei ninﬁfm\%ﬁfﬁ IRXOTCMPIIRIG i ve body for electrically

connecting a BRAteE WrPeornRiNBIdT bBsé hesmbef whatela Polfd dndthlling @ shaft
commut at or base nenber at the inner side thereof through a through-hole,

t he t hr olsgiermereatitee geater srergof, anda phuality of segimesh patemssarrdoraad iab gwe

portion el
in clai mb %pﬁ@\%&?&dﬁ% sal aaaé ael t?‘negeoorféo gre r%rf%cr:ceeng%cgle § %'jrﬁdE a?’n él‘%ﬁ)%{w%ﬁleg
a gui de anplaneé tmmdkelam éxtensioniportien, dvifich i integrally ftgmlwm samrségment
menber The eccentric rotor as clained in either claim1l1 or
cl ai m 6, PAHEMS: ﬁcg%f"tﬂc»bearl ng portion is provided with a single sintered
oi | | ess beari - ral cF]Eétn?f" r
an eccentric rﬁgta(;rrc%rgn?rpgal}glée coﬂf/in % @ gr}ﬁ'glﬁr;g Hly? oug‘:hﬁg;gH dif oK a shaft
fi xed toasmature<pil pogHion determinatien gyidecat the pituen surtaceadfbsaid pented wiringt or
and al | owi.n aid.eccentric rotor to rotate; sai d housi ng
accorrrrodgf’m%@ust?h?r&aé&mﬁmbeé rotor and a magnet for applying a magnetic
force to sai daﬂ%‘édﬂﬁ‘ecﬁ@h%’oﬂn%@f @e\la aft-¢EH8 frfafire Uil WREENS BbANE&fSINt i C
rotor and said nagnet; and

portion arranged at said printed wiring commutator base member so that it remains

within a range of not deviating from a rotation limit during rotation;

a bearing portion inserted in said shatft installation hole so that part of the
bearing portion protrudes toward the segment patterns, and simultaneously, the
other part of the bearing portion is extended toward the other surface of said printed
wiring commutator base member; and

a resin eccentric weight arranged at said printed wiring commutator base
member.

2. The eccentric rotor as claimed in claim 1, wherein séid bearing portion
exhibits a feature of sliding of a moving friction coefficient equal to or less than 0.4
(1.5 kg/cm?) and is installed in a bearing hole located at the center to be capable of
directly rotating with respect to the shaft.

3. The eCcet)tric rotor as claimed in claim 1, wherein said air-core
armature coil is formed to protrude, and said air-core armature coil position
determination guide and said eccentric weight are connected by a resin passing

portion installed at said printed wiring commutator base member for reinforcement.
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a brush arranged at an inner dianetric portion of uppl yi ng
electric power to said air-core arnature coil thro Eﬂjﬂm l“Tc rotor
segnment pattern. 9. An eccentric rotor

eccentric printed wiring conmutator base nmenber forned to be an expanded
fan shape viewed froma plane, in which a shaft installation hole is forned

at the centergthereré ecdemtrigirétorias cpénrrmgﬁmﬁy ofickainss Rtieroayh3sahereinar d t he
periphery of one surface thereof, | east one_armat ure 0|I S

formed i $aid rgsinhesating; partien.Raid air-aare geil pe&@mde@%mna%sug% $3g t ype

I d d
connect | Srcanue Bl sRrist af otfhecle fleier ftnokeany BoRpoffetin, 00, g™
rotation,; at |least one winding type air-core coil incorporated in
o Ll o CobeLTha R o a0 e RS e B
shaft | ok ﬁ'M%é'c%dUEﬂl\Fe B6dy fbgtel@étf.{sa@fc&da@caﬁgbwed iRy %QﬁéHﬂeS

toward t ment pattern ‘and simu neously The ot er part t he bearing
portion pattmtm‘radmipnnMr\dlrmgecommutatembasn:memberatdh@mnelred:le/\ihelr

commut at gr _base esin eccenfric WEI rra d at a
portion &H‘é‘r@“ QJH"EE?qgg'nh%' %&o‘ha‘?%"b@?'é 'ﬁruﬁﬁg@rs@ tesin Pagsi %lpg B Wiring
comut at g4id brefingRIBIESN isSfondledantegalRd. 10. The eccentrl c rotor
as claimed in claim9, wherein. a printed wiring conmutator base nenber is

provided in which an armature coil forned by the printed wiring is formed

at both surfages, t

t hr ough- hol e. 8. ?ﬂé%cﬁmrﬁﬁg&}% %%ﬁ%kgma%?@f? @ﬂéllleéﬁ %@%E@hy of clains
8 thr ougarrﬂéture\/pesmbﬁ deternfinatiomguideds adyuidé isepishyhblerforhed in said | v
connecting a predeterm ned segnment pattern of said printed wiring

comut at bﬂn@dsﬂé‘"ﬁ@rﬁ@mmUWQﬁ@?ﬁeﬂﬁ@mbﬁrough hol e, the through-hole is used
as a resin passing portion when said bearing portion is formed integrally.

7. The eccentric rotor as claimed in either claim 1 or claim 6, wherein éaid'
bearing portion is provided with a single sintered oilless bearing.

8. A compact vibrator motor comprising:

an eccentric rotor configured by any of claims 1 through 7;

a shaft fixed to at least a part of a housing for supporting said eccentric rotor
and allowing said eccentric rotor to rotate;

said housing accommodating said eccentric rotor and a magnet for applying a
magnetic force to said eccentric rotor, wherein a gap exists between said eccentric
rotor and said magnet; and

a brush arranged at an inner diametric portion of said magnet for supplying
electric power to said air-core armature coil through said eccentric rotor segment
pattern. '

9. An eccentric rotor comprising:

an eccentric printed wiring commutator base member formed to be an
expanded fan shape viewed from a plane, in which a shaft installation hole is formed
at the center thereof, a plurélity of segmént bieceé are exposed toward the periphery
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12. The eccentric rotor as claimed in any of clains 8 through 11, wherein
a resin holder and the air-core coil position detefai [ ui de and
eccentric weight, are integrally forned at said prl““\m“mn““!m tator
base menber using the sane sliding resin exhibiting*the denstty of equal to
or less than 3 and a noving friction coefficient of |less than or equal to
0.4 (1.5 dfoherstrface thereof, atlidast dhe ambatuypmeoil istfiorned immatprinted mningi ng:

19 n eccentrjc rotar ,configured by apy of clains , 9.through
12, mannenaiat leastaneiriace; a4dndRgfuPE Apnatirg sol ingRH OGRS i ng
sai d_eccelebhfi ﬁ)%ﬂ{coﬁ?@lha d, AHd"%h EAE cBRASEdH dﬁor’ﬁ@h%r é&fﬁ 8bifisCarranged in 2@
housi ng accomodat i ng sal d eccentric rotor and a nagnet for applying a
magnet i ¢ & cotatiort imit@iudingaotation; ¢ rot or; and a brush arranged at an

i nner di anetri ortion of.said magnet fqr. supplying el.ectric power to said
air-core armat rl%a%aqe ‘f"ﬁ‘plﬂ_ggﬁxpg5"%"%@5@&'??@88#%{9%ﬁﬁ'_ _'E'c?fﬁp‘?%ﬁ’w?n '

14 A nRiheinktiomguidRCand tmgeﬁdlﬁeﬁmnércbﬁné@tbartofsamoém@bagnéaﬁ:rﬁteps of :
(a) formng a shaft “installation hole at the center of the eccentric rotor

and at | qustiony plurality of segnent patterns at the periphery of one

The ovher i dch braith PO AEARP | e halndtElA-ORdle SUMREEARERRE L 01 O
commut at dyedbingedriion protrudey toward tw segrment patterordridsiniutaheoasily thbotheh a
connecti on I_Port ion arranged at the outer cjrcunfer enr(ée t here

fi . (b
i nt egr al IR2rt oF ferRpatingaRaTHiag inextengrd ipward 108 othesst qugsaag eripiss wgmg( :
property ﬁﬁfgy%g& B.[é,ﬁsé'rognaoeffici ent of equal to or less than 0.4
err[), by se

(1.5 kg/c ting'sard printed wiring comutator base nenber to

an injection refesin eccentric (weightrarsangeid at a peitiohl wireresaid fati-sliapedairaonat ure

coil by separating, said,prinpted wiring c tat or base .nmenbers frqom each
Connect i ATTTANES G G e Brintp o wislorcogdutatpt bass el e AOF aMangRgr - - and
(d) configuring an eccentric rotor by connecting an end portion of said

wi nding type armature coil to said end connection portion.
: 10.  The eccentric rotor as claimed in claim 9, wherein a printed wiring

commutator base member is provided in which an armature coil formed by the
printed wiring is formed at both surfaces, said device functioning as one coil through
a through-hole.

11. The eccentric rotor as claimed in any of claims 8 through 10, wherein,
~in forming a conductive body for electrically connecting a predetermined segment
pattern of said printed wiring commutator base member through the through-hole,
the through-hole is used as a resin passing portion when said bearing portion is
formed integrally.

12, The eccentric rotor as claimed in any of claims 8 through 11, wherein a
resin holder and the air-core coil position deterniinaﬁoh resin guide and eccentric
weight, are integrally formed at said printed wiring commutator base member using
the same sliding resin exhibiting the density of equal to or less than 3 and a moving
friction coefficient of less than or equal to 0.4 (1.5 kg/cm?).

13.  Aflat type vibrator motor comprising:
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15.  Fhe nethod as clained in claim14, wherein, when said ' “ort i on
is integrally nolded in said step (b), said air-cor AM‘\I\N ﬁi&\‘\ \!
determ nation guide and said eccentric weight are f . entd y.
16. The nethod as clainmed in claim14, further corr_prTS| ng a step of
i njection-nolding at | east an eccentric weight portion wth resin
exhi bi ting denam egceec rator ebnfigurediby anyeef ¢laims 9 through 12;
20 7. ,.Th meghod s.clained in any of claims 14 through
16, wherein, a2 sgaﬁi-'éﬁg te 3?'%%? ?£3'€ﬂfga OW'Haifﬂb_s‘f 39 FAIAPECEWIG rer sai d
step (c) &id alléwiligtfte ezbftriRirbtord8rétafd;mat ure coil determ nation guide is
heat ed and extended. ) . . _
a housing accommodating said eccentric rotor and a magnet for applying a
magnetic force to said eccentric rotor; and
a brush arranged at an inner diametric portion of said magnet for supplying
electric power to said air-core armature coil through said eccentric rotor segment

pattern.

14 A method of manufacturing an eccentric rotor comprising the steps of:

(a) forming a shaft installation hole at the center of the eccentric rotor and at
least a plurality of segment patterns at the periphery of one surface thereof, and
simultaneously installing an e.nd connection portion on the other side thereof, and
also installing a plurality of printed wiring commutator base members where a resin
passing portion is formed through a connection portion arranged at the outer
circumference thereof; R

(b) integrally forming a bearing portion with resin exhibiting a slipping property
and a moving friction coefficient of equal to or less than 0.4 (1.5 kg/cm?), by setting
said printed wiring commutator base member to an injection mold:

(c) integrally installing a winding type armature coil by separating said printed
wiring commutator base members from each connection portion or making itself
eccentric, in a non-mold manner; and |

(d) configuring an eccentric rotor by connecting an end portion of said winding
type armature coil to said end connection portion.

15. The rheth_pd as claimed in claim 14, wherein, when said bearing
portion is integrally molded in said step (b), said air-core coil position determination
guide and said eccentric weight are formed céncurrently.

16.  The method as claimed in claim 14, further comprising a step of
injection-molding at least an eccentric weight portion with resin exhibiting density

over 3, after said step (b).
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17.  The method as claimed in any of claims 14 through 18, wherein, as a
means for installing a winding type armature coil of said step (c) of claim 14, said air-
core armature coil determination guide is heated and extended.
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