21 COctober 2003 - 1 TITLE OF THE | NVENTI ON ROTARY MOTOR AND LAM NATED CORE
BACKGROUND OF THE t MENTION Field of the Invention The preseftiobdids ON
relates to the construction of a notor for driving a nedium used in a
magnetic disk drive unit or an optical disk drive unit, and the |am nated
core thereof. Description of the Prior Art Fig. 139 shows the stator of the
spindle notor for the disk drive unit disclosed in Japanese Patent
Publ i cation No. 5-39020. The sanme Figure shows a stator core 20 forned

i ntegratedly by punching the nmagnetic materigml and stator coils 2 which are
wound around respective teeth of the stator core 20 so that they are
contained in respective slots. The spindle notor using this stator core 20

is called inngiTi P TH¥BSVENASHE® t he stator, a rotor and rotor nagnets
are disposed so as to face the stator. The structure of the inner rotor

makes it possi RETARY AMOFOR ANRI LAMINGEEORDt or and therefore is suitable
for a magnetic disk drive unit and optical disk drive unit which are
required to be of conpact and thin structure. Figs. 140, 141 show a stator
of the spindl e BAEIKGRODND UFTHE 8KVENTU@Nuni t di scl osed i n Japanese Pat ent

Lai d- Open No.Z%”%ESQ 5. and .t he magnetic pole tooth of the stator core,
respectively. Firteld 94BedhERER he stator core formed integratedly by

punchi ng magneti c nEhepicaént am@nfidgrelatdlo BhemMEractRBTE! in6tok Gt dtividy Otnelihen
stator core, which is 21 Cctgber 2003 -1 , . . ) )
used in a magnetic disk drive unit or an optical disk drive unit, and the laminated core

thereof.

Description of the Prior ArtT

Fig. 139 shows the stator of the spindle motor for the
disk drive unit disclosed in Japanese Patent Publication
No. 5-39020. The same Figure shows a stator core 20 formed
integratedly by punching the magnetic material and stator
coils 2 which are wound around respective teeth of the
stator core 20 so that they are contained in respective
slots. The spindle motor using this stator coxe 20 is
called inner rotor type. . Inside the stator, a rotor and
rotor magnets are disposed so as to face the stator. The
structure of the inner rotor makes it possible to form a
thin structure motor and therefore is suitable for a
magnetic disk drive unit and optical disk drive unit which
are required to be of compact and thin structure.

Figs. 140, 141 show a stater of the spindle motor for
the disk drive unit disclosed in Japanese Patent Laid-Open
No.2- 133055 and the magnetic pole tooth of the stator
core, respectively. Fig. 140 shows the stator core formed
integratedly by punching magnetic material and Fig. 141

shows a magnetic tooth 15 of the stator core, which is




wound with stator coil 2. The spindle notor using this stator core is
called outer rotor type. Qutside the stator, a ring like rfQtgg, doat or
magnets are disposed so as to face the stator. A rotor shaft 1s [ocated in
the center of the stator and the rotor shaft is connected to the ring like
rotor magnet through a thin circular plate. The spindle notor having such
structure also makes it possible to obtaim small dianeter and thin

structure, and therefore is often ysed _as the spi t oL ifher Wdriiyving a
magneti ¢ di $RuaL; \Wé-"iihisit%?oﬁnc%b{ji gal E%?k S&’ﬁ“vcglé]uﬂ‘}“%g% 8?.1 %42A,l 142B,

143A, 143B g Rar e~ 51 ALOI outake S b rotdigde spiodkeidet ahe for the
di sk drive ﬁﬁgﬁb‘df%%ﬁ%s%% ?% Japaﬂgse Pat ent Lai d- Qpen No. 2-133055. The

spi ndl e nDt gEawsig 4 gt htloe coteri endl $o el RAFISFDHL BF2 fyF@oskRd so

difference thereof fromthe aforeneniioned outer:. rolof,SLEdgtyre vns that
part of the2fe$ped@SRe %n%‘f?‘Eortee%‘h‘E’ ﬁrbgthsae‘ptar‘a e%l?él n the stator core

shown in Figs, ..1424 4428 +5t0+ HgadendSrdtare smet ted cohoetledragnetic
t eet h wound mntﬁ the coil 2. In the stator core shown in, Figs. 133A, 143B
respective gagneting tleidtd AGtar woagden throusd Goitei® GFECRAREr Ped@ St o the

stator body 15-1. Fig. 146 shows the structur he + magnetic
di ok drive BRPt SRAGG RAFOT KBV HYPy S UG %Lér&:g%ﬁlgese 2 %gﬁgﬁesg Utility

Model Lai d- Qpeg ;N3 &5-18618dtaid héBa Dt @k aingteflr iamerthiot ostTypeRTAs Sn¢wn in
t he same gure, three magnetic teeth constitute a st@tgr;c rg,_%gig% a
singl e bl ockheEgdlmeodish ABteR werhdadi thet F&IEEH O FhetPeatare of this

nead of -t heRBRBR LT Gt St oy BT CRr RS CEreu eronce of e rotor magnet

4, in which the:igtsat arazmoy e1 208 sLadA, digfBsethowsmaly gbkEReqgtator
cores of other spindle motors for the disk drive unit
disclosed in Japanese Patent Laid-Open No.2-133055. The
spindle motor using this stator core is also of outer rotor
type. A difference thereof from the aforementioned outer
rotor Qtructure is that part of the respective magnetic
teeth can be separated. In the stator core shown in Figs.
142A, 142B, slot heads 15-2 are inserted into the magnetic
teeth wound with the coil 2. 1In the stator core shown in
Figs. 143A, 143B, respective magnetic teeth 15-3 wound with
the coils 2 are inserted into the stator body 15-1.

ij Fig. 146 shows the structure of a motor for the

magnetic disk drive unit and optical disk drive unit
disclosed in Japanese Utility Model Laid-Open No.5-86151.
This motor is of inner rotor type. AsS shown in the same
Figure, three magnetic teeth constitute a stator core 20 as
a single block. Each tooth 15 is wound with the coil 2.
The feature of this motor is that the stator core 20 is not
disposed in the space in which the head of the disk drive
unit moves. On the circumference of the rotor magnet 4, in
which the stator core 20 is not disposed, shield yokes 4a

are disposed so as to cover the rotor magnet.



are di sposed so as to cover the rotor magnet. 21 October 2003 -3- Fig. 147
Is a partial sectional view showing the stator core and th ' f e

spi ndl e notor of conventional floppy disk drive unit discﬁ%ggngﬁﬁggganese
Patent Lai d-Open No.5- 176484. Fig. 148 is a front view of the spindle
notor. This notor is of inner rotor type. In the respective Figures,
reference-nuneral 122 designates a stat@l-core fornmed by punching nmagnetic
material integratedly and numeral 130 designates stator coil wound around
the magnetic paigytopih ig2a phrthelstsearigoek 128w STIR GihtorecdF8™PR2 is

formed by Iami nated core in which a plurality of nagnetic eriaks are
st acked. Resime |arydrthe scpédined GR%téé%ﬂﬁx%dKOBf‘t g §Fhi%gﬁ%é%g%22 to

insulate hetween the s qre 422 ankdde: st abornedid #a3fknt Ref erence
nuneral 112 1§&8H% At ®S ég%g%ngt',l numeral 114 designates a shaft and numeral

116 desi gnaLgsipwxkeno F5g. 174@8ghowsF iiche it b8 BoEEoHit & ihveht FBRal thin
structure notor disclosed in Japanese Patent Laid- -n- 381
shown in tspiselee FIGEPE; i AR&FalPTY™ i15n° 15 rl‘%r%r%%gé on‘%%'e PR 58

ci rcunference of {h Le Pobee oRld) fafmd el Sl aboBRWgmatds That s,
t he i nsul aFFﬁé’e%‘f%e‘g r%?ag}%%rgr’mpl a?tic resin is heated and pressed from

bot h si des st@ g mdnsufatinad byl puIshisg thagee FéanPéreFdél of the magnetic

pole tooth in order to achi,eve insyl atj I nEeat r Q in
Fig. 139 hast@gnaegtdt 8adr PHBerglR‘agégorsz}ea%" ﬁ%é?% gggr%?ri%% ey,%lli‘itﬁ\ﬁi s

difficult %‘}o\Mr{}? ildien IBABeL ECppake toraith 1224 NgEi miar etaftcthesatat 822wi t h
stator coil"-"In coiling, "a nozzle through which wire is . .
- The stator core 122 is formed by laminated core in which a

| plurality of magnetic materials are stacked. Resin layer
is formed on the surface of the stator core 122 to insulate
between the stator core 122 and the stator coil 130.
Referehce numeral 112 designates a magnet, numeral 114
designates a shaft and numeral 116 designates a yoke.

Fig. 149 shows the stator core of a conventional thin
structure motor disclosed in Japanese Patent Laid-Open
No.5- 38109. As shown in the same Figure, insulating £ilm
150 is formed on the circumference of the magnetic pole
tooth of the stator core 151. That is, the insulating
sheet of thermoplastic resin is heated and pressed from
both sides to form insulating film 130 on the circumference
of the magnetic pcle tooth in order to achieve insulation
treatment. |

The stator shown in Fig. 139 has an integrated ring
shaped stator core and therefore, it is difficult to wind
the magnetic pole teeth facing inward of the stator with
stator coil. In coiling, a nozzle through which wire is
run is rotated around the magnetic pole teeth. However,
because the inside of the stator core is small, the
structure of the winding apparxratus is complicated.

Additicnally, the coiling speed cannaot be increased more



run is rotated around the magnetic pole teeth. However, because the inside
of the stator core is small, the structure of the w nding ohS
conplicated. Additionally, the coiling speed cannot be iné?gggég&ﬁ%%e 2

Cct ober 2003 -4- than 1,000 rpmthereby suppressing the productivity of
coiling low It is inpossible to increase the nunber of slots because the
nunber of slots is restricted by the diffjculty of coiling, thereby
obstructing the increase of torque and resulting in torque ripple. Although
winding wire of {h oLl nneabl-¥ncoRtHHes AP toapacbingtarnd tyer@ncenent
of the chargaaer}ifst(?%ga% mreﬁi abi ?i ty of the 041, it is ir’qﬁ\gls i ble to wnd
wire neatlydeqcauss 16e. spacéshémpossitie statTicEdFE=anbt erfai?]%

apparatus is _very small. Fig. 140 sho i .ntegr Ldgt e stat or.
Because thelizpePdFavhg magnBHFeeHol tsg'era#r]g‘lo gtﬁgéggfgt&ofggc%r‘e i's

conpl i cat ed, jjftfigujrgaoaﬁi bhe1tagW Reewdry eff eativeiyg Foe theoessonct
productivityi's SO Tow that cost i ncreases and furthei g S E;ia%fﬁggging
appar at us | sdrefis rend rasthoigh the torave HRRWE( n & §eou¥42 K> was
proposed to sol ve the aforegentioned _prqhl. 14 iS5 cbRpassiblee a1 achi eve
effective wwﬁdﬁ%f%ftﬂ?rﬁo?‘gef‘ﬁé‘%ﬂ urm ggﬁij& sﬁéots isciﬁgrease to i mprove

t he charactgﬂﬁgdéé Of+t he PRLOEhakutitherisirgrmtd crebseblinsey afcrdues at
portions in Whi C JF

vided-stator portions are conbine? bﬁ en%%gqgﬁpt and
air gap is weddualitzetls SopoR&LbLBe tocHANSFETSIIR2 byt RESROLST
deteriorates. Although wi nding edure =54 aghd i Fahedngoabharsmiorishown
in Fig. 143?PaFﬁbq¥5 e?%r%#ﬁa ggggg g%éuired for every. magnetic. pole
o vaery small.

Fig. 140 shows an integrated structure stator. Because

' }

the shape of the magnetic pole teeth of the stator core is
complicated, it is impossible to wind wire effectively.
For the reason, productivity is soO low that cost increases
and further a special winding apparatus is required.

Although the stator shown in Figs. 142A, 142B was
proposed to solve the aforementioned problem, it is
impossible to achieve effective winding of wire if the
number of slots is increased to improve the characteristic
of the motor. Further, magnetic resistance increases at
portions in which divided stator portions are combined by
engagement and air gap 1is unequalized, so that the
characteristic of the motor deteriorates. Although winding
procedure is facilitated to the stator shown in Fig. 143,
two coil terminals are required for every magnetic pole
tooth, thereby the step for connecting coil terminals
electrically after coiling is required. Thus, production
cost is increased and the reliability of connection is
decreased.

By diwviding the stator core into blocks in the motor
shown in Fig. 146, the difficulty of coiling which is a

problem of the inner rotor type is relaxed. However, the



tooth, thereby the step for connecting coil termnals electrically after
coiling is required. Thus, production cost is increased aqq(5§gbéﬁ§dogblllty
of connection is decreased. By dividing the stator core into blocks in the
motor shown in Fig. 146, the difficulty of coiling which is a problem of
the inner rotor type is rel axed. However, the 21 COctober 2003 _ 5 step for
connecting the coils wound around the respettive nmagnetic pole teeth in
respective blocks after coiling is required, thereby increasing production

cost and thustdecreasthdntheingl ivali lddils Rusther a*l@er:abs@a he=spatdl veor e
is divided to blocks, it is difficult to fix the or_core mnt .a _certain

gap Wi th resp@mgnathhQOlﬁtﬁﬁetﬁa@ﬁeFQSQﬁQFlT%wPH@F Sb {ige ?%é St o
core conprises__djvided_bloc sipet 3 handke or
ot LYet or SReRERE HUERR AR R AT

assenbl e. WA in 148, the stator <core 122 is
of |ntegrata@é¢f§b§1ﬁ$ctuéere1habeﬂdmy i tFusthdrt f bedausd wWadsthsgor

respective magnetic pole teeth 122a having small _ga fro npg gLic pole
t oot h nearbyCQM@rﬂstﬁbvéﬁaﬂoFocBFPCfﬁb éﬂ%ﬁa%f e&glﬁn E?\ﬁnchet%e st at or

coll 1S wound JJWRY & Ofe LRecA! At eért'éla@ael@ép whepr arezela: ddiraughrikben
wire is run isTotate aroun the nmagnetic pole tooth 122a for coiling, the

structure of ridighat ndisgilapparahes, |bagaqﬂacﬁm@dsﬁé@ﬁGS§QQﬁa@?@Pﬁésﬁﬁ t he
stator core is small. Addltlo al | osshgke Q dth

wi ndi ng speedigited Bhecksm t ﬁeFéB§°§U6§P Tig pro%’3{|V|ty [0 ?t is

i npossi bl e tqdlgnease the nunber of slots

In the stators shown in Figs. 147 and 148, the stator
core 122 is of integrated ring structure. Therefore, it Is
difficult to wind the respective magnetic pole teeth 122a
having small gap from an magnetic pole tooth nearby, with
the stator coil 130 in the direction in which the stator
coil is wound inward of the stator. Namely, when a nozzle
through which wire is run is rotated around the magnetic
pole tooth 122a for coiling, the structure of the winding
apparatus is complicated because the inside of the stator
core is small. Additionally, it is impossible to increase
the winding speed over 1,000 rpm, thereby suppressing
productivity low.

It is impossible to increase the number of slots
because the number of slots is restricted by the difficulty
of coiling, thereby obstructing the increase of torgque and
resulting in torque ripple. Although winding wire of the
coil neatly contributes to compacting and enhancement of
the characteristic and reliability of the coil, in this
conventional example, it is impossible to wind wire neatly
because the space between the stator core 122 and the
winding apparatus is very small.

Resin is integratedly molded to insulate between the

stator coil 130 and the stator core 122. In this case,



because the nunber of slots is restricted by the difficulty of coiling,

t hereby obstructing the increase of torque and resulting igy b&ggg,ezdmppl e.
Al though winding wire of the coil neatly contributes to conmpacting and
enhancenment of the characteristic and reliability of the coil, in this
conventional exanple, it is inpossible to wwnd wire neatly because t he
space between the stator core 122 and the wgnding apparatus is very small
Resin is integratedly nol ded to insulate between the stator coil 130 and
the stator copg zféhg%oea%% e {XLe ?5*%90%01%139&0@98%55&% process
of 1ntegrated nol ng 0 sinis require production Cost is increased.
Further, becawseuinssdn pagducitd ororaresit obs t hacseatserd corButfBeraddidaansd
| engt h of the stator_ coil 130 _is required. Thus, the 5 of .the magnet
wire used for FERETStLAGRT cHF| £230ed r"Ftﬂ'e‘élt%%ss’éﬁ’d‘:’t"’hé’r"e‘febrJe£I i t 2AE bl e

to fOrM a thi o ShiyiG Al & d0LL ol die 5196 0L 55baNR ixkd ] 0. 1A4Y, il ating

film150 is by heating and pressing the I nsulating sheet of
thernDpIasticamemntfdfﬁth@thagndeswﬂrarussdafor tivee sitdton ocdér 180
i nsul ate between the coil and the stator, core égja res

i nsul ati ng shtBETERFSHeA Pt obRET 2GS hekt i 49 %\’HHOEF F Et?gﬂf 3yr&in

required, thegeby o il 6aStHY. production cost. 21 Cctober 2003 - 6A Summary
of the Invention In accordance with the invention, there is provided a
rotary notor conpfisithge swabeseshown in Fig. 149 insulating film 150 is

formed by heating and pressing the insulating sheet of
thermoplastic resin from both sides of the stator core 151
in order to insulate between the coil and the stator core
151. As a result, the insulating sheet aﬁd the process for
heating and pressing thereof are required, thereby

increasing production cost.



a rotor portion nounted to said base; a stator portion having a stator core
including |am nated magnetic pole teeth; and coils di sposeq ggobdiocpBanetic
pole teeth; and a storage container for storing said stator core, sai
storage contai ner being nountable to said base, wherein said stator core is
bendabl e about the rotor portion and nounted to said storage container,

sai d storage container being constructed and arranged to fix said stator
core in a predeterm ned position about said rotor portion when said storage
container is nounted to said base. In an%t her aspect, there is provided a

| am nated core for a rotary notor, said cof% conprising: a plurality of
sheets of magnetic material stacked to formthe magnetic path of the rotary
notor, said plurality of sheets of nagnetic nmaterial formng a plurality of
bl ock port i Sumamaandf thhilnvgnoioti ons connecting sai d bl ock portions, each bl ock
portion including a plurality of magnetic pole teeth said | am nated core
bei ng bendabl e at said thin. erein |$ K d sal d
thin portions arh‘?%?’é@?‘ﬁ? m@?iﬁsaan ALR} SCPFOH% ) rr?g?%ef)ﬁ@%ﬁ{é

21 Cctober 2003 ;R8¢ ef Descrl ption of the Draw ngs The invention is
described in nmore defail with reference to one or nore of the exanples
which are ill ustamtedpmmoummllfnéﬁdlt@wmﬁ’d?@?,aw ngs, in which: Fig. 1 is a front

view of the rotar tor.accordin 8 t f

Cct ober 2003 8 F?étag‘gpogmdl VSR 5198% mE %F‘(%%gﬁmtédrh Fé@%glro?afy not or
accordi ng tgdtdelsiaigpdted anthelthidnbrieparntas; adal g. 3is a front view of the
rotary notor according to the second exanple. Fig. 4 is a front view of the

rotary motor accofigragy coptaines fertemngsndd slater chre, Sl sigrpgcsontainer being

mountable to said base,

wherein said stator core is bendable about the rotor portion and mounted to said storage
container, said storage container being constructed and arranged to fix said stator core in a
predetermined position about said rotor portion when said storage container is mounted to

said base.

In another aspect, there is provided a laminated core for a rotary motor, said core
comprising:

a plurality of sheets of magnetic material stacked to form the magnetic path of the
rotary motor,

said plurality of sheets of magnetic material forming a plurality of block portions
and thin portions connecting said block portions, each block portion including a plurality
of magnetic pole teeth, said laminated core being bendable at said thin portions, wherein
said block portions and said thin portions are integrally formed with said sheets of

magnetic material.



Fig. 5is a partial side view of the stator according to the fourth
exanples. Fig. 6 is a front view of the stator core accordi irst
and fifth exanples. Fig. 7 is a front view of the stator céﬁgaggP%gﬂwéund
with wire according to the first, second and fifth exanples. 10 Fig. 8 is a
front view of the stator core nolded integratedly with resin, according to
the sixth exanple. Fig. 9 is a front view of the stator core nol ded
integratedly with resin, according to the sixth exanple. Fig. 10 is a front
view of the stator and the substrate according to the seventh 15 exanple.
Fig. 11 is a partial perspective view of the stator and the substrate
according to the seventh exanple. Fig. 12 is a front view of the stator
according to the eighth and ninth exanples. Fig. 13 is a sideways section
vi ew of the,st or.accorgin to.the eighth exanple 20 Fig. 14 is a

per spect i vePNTedFHiPHRARO ?ﬁgﬁﬁwaﬁﬁording 21 Cctober 2003 9 to the tenth
example. F19. 157hS i chlioflis el ih Mol Akl Wi RrACAAY & BRe b hie 4N
exanple. Fig. 16 1s a partial side view of the stator core viewe rom t he
rot or faci reyasipths, whiele aritlusteatdédointthe fdllmtihg dsasnpgsein Whishg. 17 is a
perspective view.of the _stator core according to the tenth ex e. Fig. 18
is a front viewif Ihe2&ont siewoh e 40'26f BOHY C6°HEHE 'PetEF Iﬁ{gﬁfé‘ﬂg‘?@’ exgmgples g
is a partial sectional view of the stator core viewed fromthe rotor facing
side, according to the tenth exanple. Fig. 20 is a front view of another
stator according to the eleventh exanple. 10 Fig. 21 is a front view of the
stator core according to the eighth exanple. Fig. 22 is a front view of the
stator core wound with wire, according to the eighth and ninth exanples.
Fig: 23 is an explanatory view for explaining the procedure of wire w nding
on the stator core according to the eighth exanple.



15 Fig. 24 is a front view of the nolded resin product according to the
eighth exanple. Fig. 25 is an explanatory view for explain cedure
of formng the stator core according to the eighth exanplghqggggﬁg%b?s a

di sassenbly perspective view of the rotary notor according to the twelfth
exanple. 21 Cctober 2003 - 10 Fig. 27 is a plan view of the stator core
according to the twelfth exanple. Fig. 28 is a sectional view of the stator
core shown in Fig. 27. Fig. 29 is a plan view of the stator core wound with
wire, according to the twelfth exanple. 5 Fig. 30 is a sectional view of
the stator core shown in Fig. 29. Fig. 31.§s a plan view of the stator
according to the twelfth exanple. Fig. 32 is a plan view of the rotary notor
according to the thirteenth exanple in which the cover holder is partially
cut away. Fig. 33.is.a plan view of the rotary.motor according to th

Four teont h exanphie s AR aecisnal Vil HufiBlash riota ettt ks et o
34 is a pargridaﬁi?§gﬂd@ggl view of the rotary motor shown in Fig. 33. Fig.
35 is a partially enl'arged view of the rotary notor shown in Fig. 33. Fig.
36 is a perspect Fige3vs afvoof vieWwe fitleg mrarpanater askotdieg toothaisgcomdtesamplecor di ng t o
the fifteenth example. 15 Fig. 37. s a sectional view of the r.otar t or
Shown i1 Fio. 368 Bri 38 T B Bt dRY AT Gt o AR AR B
the sixtgenth pxanmple in which the cover holder is partially cut away. Fig.
39 is an enlarged view of the section A shown in Fig. 38. Fig. 40 is a plan
vi ew of the rot aFig. fnx opartielcidalving afeh@statgr eatveding 0o the-fourth examplevent eent h

exanple, in which the cover .holder is partially cut a Fi 41 is._a
sectional view olfhlgtaés_ ?Tﬁf’?)_“f)‘ﬁr‘)? eoqftatf"ﬁ(jéor? BYEF nﬁg? 8}"’\/@%{)%}4 ‘i%ﬁh Efaér.'pslﬁso.
Fig. 42 is a pergpeeti; vierdioreRfotthe stRbOforddeing @buldQ/iftohaE YacBRHRg to the
according to the
first, second and fifth examples.
10 Fig. 8 is a front view of the stator core molded integratedly with resin, according to
the sixth example.
Fig. 9 is a front view of the stator core molded integratedly with resin, according to
the sixth example.
Fig. 10 is a front view of the stator and the substrate according to the seventh
15 example.

Fig. 11 is a partial perspective view of the stator and the substrate according to the

seventh example.

O

Fig. 12 is a front view of the stator according to the eighth and ninth examples.
Fig. 13 is a sideways section view of the stator according to the gighth example

20 Fig. 14 is a perspective view of the stator according



ei ghteenth exanple. 5 Fig. 43) is a perspective view of the stator hol der
according to the eighteenth exanple. Fig. 44 is an enl argeq MigMeiooshe
stator core according to the nineteenth exanple. Fig. 45 is a perspective
view of the major parts of the rotary notor according to the twentieth
exanple. 10 Fig. 46 is a plan view of the rotary notor according to the
twentieth exanple. Fig. 47 is a partial perspective view of the stator
according to the twenty first exanple. Fig. 48 is a perspective view

showi ng the stator according to the twenty second exanple and the fixing
means for the holding ring. 15 Fig. 49 is.g perspective view of the stator
according to the twenty third exanple and the fixing neans for the hol ding
ring. Fig. 50 is a partially cutaway plan view of the rotary notor for
explaining the deflectjon of the rotation in the twenty fourth exanple.
Fig. 51 is a parfd Q’Flt?‘tbﬁf‘%ﬁlﬁ plan view of the rotary motor according to
the twenty 20 f?W.th [ EXATR! Bewdk X 11888 tor0R3ordinkAo thdtenBPexatnAd)

expl anatory di agrdm for show ng the rel ationship between the gap gb between
t he magnetic bal Bixcdl iandpartia side viewnethetstator ¢dre viaweast fromolietratostaopg eidend
the deflection of the rotation[. Fig. 53 is a partially cutaway plan vi ew of
the rotary ¥HSPBHORICHEIFHY XY e twenty 5 fifth exanple. Fig. 54 is a
perspective vi ewsshowing étjgﬁecfti'vé!v% HERBStak &t cotd 8 cBRUAE ] e halinegafipleand the
stator according to the Pwe ty sixth exanple. Fig. 55 1s a perspective view
showi ng the nagnEig. ¢8 i fmoevieand thesator atreraccerdd@riditimtent: exaaident y

"ot ary mot or - aceBditAge P SRRy ghite Sxhsne, Ve et BERs Bedd'S,
of the g 05 aPakLSrdffs thhike feRlASMmp Or according to the twenty
Fig. 20 is a front view of another stator according to the eleventh exarnple.
10 Fig. 21 is a front view of the stator core according to the eighth example.
Fig. 22 is a front view of the stator core wound with wire, according to the eighth
and ninth examples.
" Fig. 23 is an explanatory view for explaining the procedure of wire winding on the
stator core according to the eighth example.
15 Fig. 24 is a front view of the molded resin product according to the eighth example.
Fig. 25 is an explanatory view for explaining the procedure of forming the stator
core according to the eighth example.

Fig. 26 is a disassembly perspective view of the rotary motor according to the

twelfth example.



ninth exanple. Fig. 58 is a perspective view show ng the jointing neans for
the magneti c bal ancer 15 according to the twenty ninth exgmé +: 59 i's
a perspective view showi ng the jointing nmeans for the nagn BX ancer
according to the thirtieth exanple. Fig. 60 is a perspective view show ng
the configuration of and the jointing nmeans for the magnetic bal ancer
according to the thirty first exanple. 20 Fig. 61 is an enlarged view of the
stator for explaining magnetic resistance or the like in the thirty second
exanple. 21 COctober 2003 Fig. 62 is an enlarged view of the block of the
stator according to the thirty second exanifle. Fig. 63 is an enlarged view
of the block of the stator according to the thirty third exanple. 5 Fig. 64
is an enlarged view of the block of the stator according to the thirty
fourth exanple. o st at or
core according tolJ:iL”'he7 '?%él?n %egjﬁﬂﬁyg&wr% aragmgﬁelﬁstnt% tggl Y‘Qgﬁ%&lﬂﬁle 6is a
plan view for exmlal:m1@@s&h&mnbmmmwsmrasiels@oahtmﬂglxm in the 10
thirty sixth exa . Fig. 67 is a plan view of the major parts of the
rotary motor accgrﬁp%h IStaopIﬁﬁén%Pf the staipy eore syqupg| with rﬂnge agRpriigg 4o pha pvelftaw
of the mgj orﬁ&%fs of the rotary notor according to the thirty seventh
exanpl e. I'g- 69 is a perspective view of the major parts of the rotary
not or acsor di ng tFdg.t30ds atsbdticny! ebghifhhexamptere skogn if@ig. 29a sectional view
of the magnetic pate teeth of the rotary notor shown in Fig. 69. Fig. 71 is
a di sassenbly pefihedtis ¢@lay Eaw oh o Hefor areording fo thg %if@rﬁwv@lfr otary 20

not or accor di ng t-he: t N r

72 is a front vi tg? 53{?01\/5&Aqngfa{]ngw%:fgtrlglg&gyoﬁog%cor%&ﬁng’ qulr?egrﬁ é{#ﬁple
exarrpl e which the cover holder is partially cut away.

Fig. 33 is a plan view of the rotary motor according to the fourteenth example in
10 which the cover holder is partially cut away.
Fig. 34 1s a partial sectional view of the rotary motor shown in Fig. 33.
Fig. 35 is a partially enlarged view of the rotary motor shown in Fig. 33.
Fig. 36 is a perspective view of the major parts of the rotary motor according to the
fifteenth example.
15 Fig. 37 is a sectional view of the rotary motor shown in Fig. 36.
Fig. 38 is a plan view of the rotary motor according to the sixteenth example in
which the cover holder is partially cut away.
Fig. 39 1s an enlarged view of the section A shown in Fig. 38.

Fig. 40 is a plan view of the rotary motor according to



21 October 2003 -14 iz). 73 is a front view of the | amnated core of the
rotary nmotor shown in Fig. 72. Fec¢, | I 1':~ Fio,. 74 is ] j of
the lam nated core shown in Fia. 73, 1~ 17 Fig. 75 is a frzgnc?étglsgv\gog‘ﬁ/om ng
the lam nated core according to the fortieth exanple in which the coils are
formed. 5 Fi-. 76 is a side view of the lamnated core shown in Fig. 75.
Fig. 77 is a front view showing the stator according to the fortieth exanple
in which the thin portion of the lam nated core is defornmed. Fic,. 78 is a
front view showi ng other |am nated core according to the fortieth exanple.
10 Fig. 79 is a side view of the |am nateditore shown in Fig. 78. Fig. 80 is
a front view showin the |lam nated core according to the fortieth 9 exanple
in which other coils are fornmed. Fil-2. 81 is a side view of the | am nated
core shown i I, | 10....82 18 £ Vi s i tator in which
the thin port}Fel %ﬁgmg?&&eﬁgﬁpleléx %Vglr%ﬁrﬁgé{gd&eé}é?@%a%}%ﬁﬁe%lg?%%gga ccording to the
fortieth exanpl e.Fid.41 83 sesticial expl @At elayor\daBwos tRWo gy HiRosdhatn inFishigch
the coils are forned on Fi= the |am nated core according to the fortreth
exanpl e. Fig. 84 Hig 42 islapsrspeedysHeni oighe majostpatts of Hhometacy mdier acgatdiag tuthe
core in whi coilg are fornmed according to the fortieth exanple is
being 21 Cb%g%g%%gﬁa§nxﬁi5 bent. Fig. 85 is a plan view showing the state in
whi ch begdi ng of Fifle43 agrianpérepkctioe e/ies hehel Rafor ol actofding sbetie Hglite@nth86
is a front viem“shomjng the state in which materials of the lam nated core
gxarmpie.

Fig. 44 is an enlarged view of the stator core according to the nineteenth example.
Fig. 45 1s a perspective view of the major parts of the rotary motor according to the
twentieth example.
10 Fig. 46 1s a plan view of the rotary motor according to the twentieth example,
Fig. 47 is a partial perspective view of the stator according to the twenty first
example.
Fig. 48 is a perspective view showing the stator according to the twenty second
example and the fixing means for the holding ring.
15 Fig. 49 is a perspective view of the stator according to the twenty third example

and the fixing means for the holding ring.

Fig.- 50 is a partially cutaway plan view of the rotary motor for explaining the

deflection of the rotation in the twenty fourth example.

Fig. 51 is a partially cutaway plan view of the rotary motor according to the twenty

20 fourth example.




according to the fortieth exanple are obtained by punching by means of

press. Fig. 87 is an explanatory view showi ng the state in?%'
rei nforcing nmenbers of the |am nated core shown in Fig. 8 arégtr)éer@\?gd.

Fig. 88 is a front view showi ng further other |am nated core according to
the 10 fortieth exanple. Fig. 89 is a partial perspective view of the
| am nated core shown in Fig. 88. Fig. 90 is a partial perspective view
showi ng the state in which the protrusions of the |am nated core according
to the fortieth exanple are fused together. Fig. 91 is a partial side view
of the fused portion shown in Fig. 90. 15 Fhg. 92 is an explanatory view
showi ng the state in which the am nated core according to the fortieth
exanple is integratedly fused. Fig. 93 is a partial front view show ng the
protrusions for electrically fusing the |amnated core according to the
fortieth exanpl e Kigt &grsaareeNpjanagiry diggamdonshoswpg drratedatipnglipetvorendgRplgap igbng
the state in ich the protrusions of 20 the |am pated core cordjng t
the forti et pebvatiipt et blfadand ny Sluchimel ™ B8 Fenl pirRimelecthaha
vi ew of the degpttid gdne dotidober 2003 - 16 core which is electrically fused,
shown in Figs. 92, 94. Fig. 96 is a partial sectional view show ng the
magneti ¢ mat eri alFigf3otshaepartially evdaveal plenvevactibedotagy motartrgcdrding tetthe twenty
exanpl e. Fi ¢.,,97 is,an explanatory view showi ng the state in which the
| am _nateé cg}ﬁé‘%& Sin Fib. 96 is electronically fused. Fig. 98 is a
partial sectionalFiyissof pégectiadivitit e8b iRk ehaviikGlY inSa® REltld FALhaticf B Sther
shown in Fig. 96. Fig. 99 is a partial perspective view show ng anot her
| ami nat ed céréthectyptaegrdies to the tventy isetthexampipl e. 10 Fig. 100 is a parti al
secti onal view show still _another.|aninated core accordi to,the
Torti eth examl ol g7 B0k HewPatisd: vie RO RE "heBiCiliRy plH (i steror
| am nat ed cefRréiases tHenQreh® debenth kirhpet h exanpl e.
10 Fig. 56 is a perspective view of the major parts of the rotary motor according to the
twenty eighth example.
Fig. 57 is a plan view of the major parts of the rotary motor according to the twenty
ninth example.
Fig. 58 is a perspective view showing the jointing means for the magnetic balancer
15 according to the twenty ninth example.
Fig. 59 is a perspective view showing the jointing means for the magnetic balancer
according to the thirtieth example.
Fig. 60 is a perspective view showing the configuration of and the jointing means
for the magnetic balancer according to the thirty first example.
20 Fig. 61 is an enlarged view of the stator for explaining magnetic resistance or the

like in the thirty second example.



Fig. 102 is a partial sectional view showng still further |am nated core
according to 15 the fortieth exanple. Fig. 103 is a parti kve
view showing a yet still further lam nated core accordi nga*()&g&g&ggp ieth
exanple. Fig. 104 is a partial sectional view of the |am nated core shown in
Fig_ 103. Fig. 105 is a disassenbly perspective view show ng an enl ar genent
of a yet still 20 further lam nated core according to the fortieth exanple.
Fig. 106 is a partial sectional view of the |am nated core shown in Fig.

105. Fig. 107 is a disassenbly perspective view of a yet 21 Cctober 2003 -
17 still further lam nated core according {0 the fortieth exanple. Fig. 108
is a partial sectional view of the |lam nated core shown in Fig. 107. Fig.
109 is an explanatory view showing the state in which the magnetic materials
are bent according to the forty first exanple. 5 Fig. 110 _.is an expl anatory
vi ew showi ng t heFin&pds peeoiaeet recwad e bleckaf tieisitor aeeuHng i heghirposecpad
bent. Fig. lealm i1§ an expl anatory view showi ng the shape after the magnetic
material  SHOWH I'n Fi g. 109 is bent. Fig. 112 is an explanatory vi ew show ng
the state in whiEgfg. 6hds RarhlAB@nekivcof the tisdkest hkSstaboxdtording it thelthirty tRke
stacked. Fig. 113 is an explanatory view showi ng the state in which the
magneti c poiX@mpddth of the magnetic material is bent according to the

uni ch e mmgnet! & Roret saprsd Gibh.st BT ol GLROR O B D | ¢

a front vi ewasipos ng the | am nated core according to the forty second
exanple. Fig. 116 is_a front view of another | am nated core according to the
forty second exBigpPé.is Fipian Yigw eisthgretass in alighothy siatencaRARpergingnte dedhity n

whi ch the %5%"6@9?%5%%9?%?& ment portion and the connector portion are

i nt egratedl’y no am nated core
Fig. 66 is a plan view for explaining the unbalanced magnetic attraction in the

10 thurty sixth example.
Fig. 67 is a plan view of the major parts of the rotary motor according to the thirty
sixth example.
Fig. 68 is a plan view of the major parts of the rotary motor according to the thirty
seventh example.
15 Fig. 69 is a perspective view of the major parts of the rotary motor according to the
thirty eighth example.
Fig. 70 is a sectional view of the magnetic pole teeth of the rotary motor shown in
Fig. 69. '
Fig. 71 is a disassembly perspective view showing the state in which the rotary
20 motor according to the thirty ninth example is mounted on an apparatus.

Fig. 72 is a front view showing the rotary motor according to the fortieth example



according to the forty second ekanple. 21 Cctober 2003 - 18 Fig. 118 is a
front view showing the state in which the coils are forned 1 nat ed
core shown in Fig. 117. Fig. 119 is a front view show ng tk@r%%t(g)geersds(ﬁ?ln

whi ch the | am nated core according to the forty second exanple is being
wound with wwre. 5 Fig. 120 is a front view showing the state in which the

| am nated core shown in Fig. 119 is being bent. Fig. 121 is a front view
showing the rotary notor having the | am nated core according to the forty
second exanple. Fig. 122 is a front view show ng another rotary notor having
the |lam nated core 10 according to the faqnryy second exanple. Fig. 123 is a
front view showing still another rotary notor having the |lam nated core
according to the forty second exanple. Fig. 124 is a front view show ng the
process in which the_| am pated core accordi tqQ the forty second exanple
i's being wound wi 3§ W7 F? ITqBf yify of § agnased cose oL e AR RO ¥R hgrl?;
further rotary noggr Vi t, ! tngsto the forty
second exanpl e. |l§fi 7?%64 %]ge agﬁr%ﬂﬁ?%%&g&vﬁg%gg\{eﬁsgeﬁﬁgﬁ?gﬁ hated core
according to the FigrtA isharftontexiawpkleawikg ghe larinaedh chbreontcovdiay tehthal fugtitdie
state in which the | am npated . core_sho in 20 Fig. 126 is wound with wire
to form the @8mple yyyhich e Goils 3¢ ©EBFdnat ory vi ew showing the state in which
the | am nated corg, Bl tardiSatPEE ifhB<wire. Fig. 129 is
a front \r:?ew showﬁﬁg%t]ﬁgkslati%{lg g’r{t%}agh %Ee %S@?gg%ﬂﬁgg'B -a9- | am nated
core shown in FigFigl27 ik 2 henngebestiowihi ghe 3861 sccardingpnd thd dovtisthowtangplehe

state in whic hendj n f the | am nated core _sho in Fig. 127 has been
} wl!l}ch the th}n 1:90['8011 of t%e larpl}nated core is deforrm\cli/.n d
1

Fig. 78 is a front view showing other laminated core according to the fortieth

example.
10 Fig. 79 is a side view of the laminated core shown in Fig. 78.
Fig. 80 is a front view showing the laminated core according to the fortieth

example in which other coils are formed.
Fig. 81 is a side view of the laminated core shown in Fig. 80.
Fi

15 laminated core are deformed, according to the fortieth example.

ug

. 82 is a front view showing the stator in which the thin portions of other

Fig. 83 is an explanatory view showing the state in which the coils are formed on
the laminated core according to the fortieth example.
Fig. 84 is a plan view showing the state in which the laminated cere in which the

coils are formed according to the fortieth example is being



finished. Fig. 131 is a front view showing the rotary notor having the
stator shown in Fig. 130. Fig. 132 is a front view show ng AN
which the laninated core is being bent after the rotor shoé\/vnh:'@:'Ct%%t;R)0|3 129
is mounted. Fig. 133 is a front view showng the rotary notor having the
stator shown in Fig. 132. Fig. 134 is a side sectional view show ng anot her
rotary notor having the | am nated core according to the forty third
exanple. Fig. 135 is a front view showi ng the |am nated core according to
the forty fourth exanple. Fig. 136 is a front view showng the state in
which the <coil is nmounted to the | am nategscore shown in Fig. 135. Fig. 137
is a front view showing the state in which the bobbin having the coil

i s-being nounted onto the lam nated core shown in Fig. 136. Fig. 138 is a
front view showing the transformer according to the forty fourth exanple.
Fig. 139 is a front view of conventional stator. Fig. 140 is a front view of
conventionakegtator core. Fig. 141 is a partial enlarged view of the stator
shown in Fig. 140. Figs. 142A, 142B are partial front views of another
conventi onal st affog.. SSFisga; plah48&w shd@Shatte patetin avhith detdivged tbé [anokleer cotd
Cct ober 200 conv stat.or. Figs. 144A, 1448 are diagranms show ng the
resul t of t ‘50‘? 1?"Hf&netl c field of conventional stator.

F g 86 is a front view showing the state in which materials of the laminated core
according to the fortieth example are obtained by punching by means of press.
Fig. 87 is an explanatory view showing the state in which the reinforcing members
of the laminated core shown in Fig. 86 are removed.
Fig. 88 is a front view showing further other laminated core according to the
10 fortieth example.
Fig. 89 is a partial perspective view of the laminated core shown in Fig. 88.
Fig. 90 is a partial perspective view showing the state in which the protrusions of
the laminated core according to the fortieth example are fused together.
Fig. 91 is a partial side view of the fused portion shown in Fig. 90.
15 Fig. 92 1s an explanatory view showing the state in which the laminated core
according to the fortieth example is integratedly fused.
Fig. 93 is a partial front view showing the protrusions for electrically fusing the
laminated core according to the fortieth example integratedly.
Fig. 94 is an explanatory view for explaining the state in which the protrusions of
20 the laminated core according to the fortieth example are electrically fused.

Fig. 95 is a partial sectional view of the laminated



Fi gs. 145A, 1453 are diagrans showing the result of the analysis of
magnetic field of the stator. Fig. 146 is a plan view of ceqysgbh&Ipparotary
notor. Fig. 147 is a partial sectional view showi ng a conventilonal stator
core and a conventional coil in the rotary nmotor shown in Fig. 145. Fig.
148 is a front view of conventional inner rotor type thin structure rotary
notor. Fig. 149 is a front view of the conventional |am nated core having
insulating film Detailed Description Exanple 1 A rotary notor according to
the first exanple w1l be described with reference to Figs. 1, 2, 6 and 7.
Fig. 6 shows a connecting stator core 20 -Mhich is forned by punchi ng
magnetic nmaterial by neans of press. In the connecting stator core 20, the
same nunber of nagnetic teeth as the nunber of the phase of the notor are

conposed as.d.SiHigh & @Gkl FubldisRdWA h Plgsi200ks of  the connecting stator
cores 20 are connected by nmeéans of thin portions 10. in producing the

stator, some pi eBas 96fis apheiat sevtiovel vigv shawimg the mEgnolde materiet aEREE BRUNAEEn
subj ected to insulation 1g)tocesEi ngvr‘bl?‘/?1 coating or the like. Next, stacked
connect i ng STALEFOTEWSAR BRHIOTUEN SXAPRE hated core is wound with wires. That

is, both ends of p1he72d, 00 AbeHorQ0dy sEdwinStRE kie@ if YHIEK thengmiratidoore Slic@n -
20 are held with tension pplied thereto as shown in Fig. 7 and nozzles 21

of a wi fdiingige®hisredeontoncialigpesstis conductive wire are turned around the

magnetic teeth 1lgigl. 68% g%fan;[a? séc%rorrpalc %'exlvsdf the laminated core which is electrically fused,

shown in Fig. 96.

Fig. 99 is a partial perspective view showing another laminated core according to

the fortieth example.

10 Fig. 100 is a partial sectional view showing still another laminated core according

to the fortieth example.

Fig. 101 is a partial sectional view showing further laminated core according to the

fortieth example.
Fig. 102 is a partial sectional view showing still further laminated core according to

15 the fortieth example.

Fig. 103 is a partial perspective view showing a yet still further laminated core
according to the fortieth example.
Fig. 104 is a partial sectional view of the laminated core shown in Fig. 103.

Fig. 105 is a disassembly perspective view showing an enlargement of a yet still

20 further laminated core according to the fortieth example.

Fig. 106 is a partial sectional view of the laminated core shown in Fig. 105.

Fig. 107 is a disassembly perspective view of a yet



Al t hough the magnetic pole teeth 15 of a ccnventional notor are arranged
radially around the nmotor shaft, in this case, the nagnet@q(%ﬁb fogegh 15
are arranged so as to be parallel to each other in a single ck as shown
in Figs. 1, 7. Aplurality of the blocks 9 are connected to each other by
means of thin portions 10. In w nding process, a w nding machine is placed
at a position facing the connecting stator core 20 and one or a plurality
of wire w nding nozzles 21 are turned around the magnetic, pole teeth. The
wire wi nding nozzle 21 can be fed forward and backward with respect to the
magneti ¢ pole teeth 15 upon being turnedla ound the magnetic pole teeth
thereby facilitating wnding wires neatly. Then, the thin portions 10 are
bent by nmeans of a cylindrical jig placed on the side facing a rotor to

form the d.connect | : 20nieth &ade3éred shape of the
stator. Thgﬁ#gpﬁ%ﬁqulagpgfﬁ%%%gﬁgﬁggggeandefixegﬁ?o a nol ded_ resin housing
5 as shown in Figs.108,is 2 phtiaCsdesbhaig/isy aff dre lafinatercqse akovay inuFigr 88bni ¢
fusing or the like. The nolded resin housing 5 is.fixed to a substrate 6.

I the substrat s, 109 s 69 GRPBAHEnG HSPOMAIE FHo TG 18 Wach ity ReSrgehatalt
and 144B show the result of [ i.eld analysis of a conventional

stator cor&° n@?“ﬂi%ﬂ”i%%\fc\sfogiﬁétfeﬁﬁb énsity at respective |ocations of
the stator cor gigFj@sis dibdlamtbry4aBysshowing te stapalbefast thegreanplec nfaieEia
anal ysis of the stator core. Fig. 145A shows the flux density at respective
21 Cct ober slpposipFig. 1@THtUeBhs of the stator care. As evident from Figs. 144A

and 145A, there E'@ PR U Ef QUERRSORT vidde sHFidg! Bt dh@Pe Qfter the magnetic material

!
shown in Fig. 109 is bent.

Fig. 112 is an explanatory view showing the state in which the bent magnetic
10  materials shown in Fig. 111 are stacked.
Fig. 113 is an explanatory view showing the state in which the magnetic pole tooth
of the magnetic matedal is bent according to the fortieth first example.

Fig. 114 is an explanatory view showing the state in which the magnetic poie teeth

shown in Fig. 113 are stacked.

15 Fig. 115 is a front view showing the laminated core according to the forty second

example.

Fig. 116 is a front view of another laminated core according to the forty second

example.

Fig. 117 is an explanatory view showing the state in which the neutral point
20 treatment portion and the connector portion are integratedly molded in the laminated core

according to the forty second example.



flux density between the conventional stator core and the stator core of

the present exanple. Nanely, in the stator core according t nt
exanple, magnetic flux in the pass "a" in Fig. 1448 is eli n@n%agg%@%gl ock

di vi sion, however, it is possible to prevent a drop of the <characteristic
of the nmotor by assuring the magnetic flux of the yoke portion
sufficiently. Exanple 2 Then, the rotary notor according to the second
exanple will be explained with reference to Figs. 3, 7. In the rotary notor
of the present exanple, the coil 2 is forned around the magnetic pole teeth
15 and yoke coils 17 are formed on the yolke portion 16. Thus, magnetic fl ux
generated in the coils 2 of the magnetic pole teeth 15 flows to the yoke
portion 16 as well as to the rotor 3. The yoke coil 17 is supplied with

electricity to eppangg ii%J"E'oHPQi@RI gﬁm_fihb%hé LQwi ROwhithot@hedilReary Gen@Pbh it

17. When the yoke <oil I's wound with wre, the stacked connecting
stat or cor elagfinitsd terentowaniobig 11¥s | ongitudinal length and the wire

wi ndi ng nozzle 21 is used. In thi case, a single wr i nding nozzle 21
shoul d be used bicdlds 3 FanyYRY %SP'anf eiP§°%%ﬁ‘dWW%HE%\XgFBFa‘E§§P&% €N Men,
the rotary c i :hes N lnd ex@wke Wil l be described with
reference t@%&?gﬁf&g@& ?ﬁar{qﬂgtl%%?hgx%npl e, the stacked connecting stator
core 20 s woundFig 1ROk mefrortosew eshowing thei ate am evhicthehe lagyngiad wgreesidvwanin

the termnati ng end of the coil are tied 21 October 2003 -),3,- on part of
the bl ock. &t B WbSHIERFYSf wire terni nates,

Fig. 121 is a front view showing the rotary motor having the laminated core
according to the forty second example.
Fig. 122 is a front view showing another rotary motor having the laminated core
10 according to the forty second example.
Fig. 123 is a front view showing stiil another rotary motor having the laminated
core according to the forty second example.
Fig. 124 is a front view showing the process in which the laminated core according
to the forty second example is being wound with wire.
15 Fig. 125 is a side sectional view showing a further rotary motor having the
laminated core according to the forty second example.
Fig. 126 is a front view showing the laminated core according to the forty third

example.
Fig. 127 is a front view showing the state in which the laminated core shown in
20 Fig. 126 is wound with wire to form the coil.
Fig. 128 is an explanatory view showing the state in which the laminated core
shown in Fig. 127 is being wound with wire.

Fig. 129 is a front view showing the state in which the



the tied portion is soldered to electrically connect the coil end to the
stator core material of each block. As for the tying prOtﬁHﬁ?aﬁbéVbdéﬁ whi ch
wireis tied, in the case of three phase, three protrusions for commobn
termnal portion 11 are provided and three protrusions for coil term nal
portion 12 are provided. The three tying protrusions 34 for the common
termnal portion 11 are provided on the sane~block 9. When the stator is
assenbl ed, the thin portion 10 of the _stator_is cut wthout cutting the
erossover vi &3PS eritd 1FRER T HOFT 4R RaGal IAT o] (HS BHbSEPAte. Neutral

pai nt | connection glg; Achieved Dy PLAe! D9aLNeeRd MAGRE OkEUsRos AHidh | he
sane potenti al levelP within a single block. The <coil termnal portion 12 is
connected to bhadeeid PPwete Simpphytsdctiver ahdure SubBfgat é2Vhihamgtbeash

bl ock. Exanple 4 Next, the rotary notor according to the fourth exanple
will be descrfbadshieac reference to Figs. 4 and 5. In each stacked

connect g stal o gor e 20.. Lo fespecLbye ikl Bear-bheroubsia e IS

provided with two"$ protrusions 19 which are perpendicular to the
substrate 6. hasihat it pooedurshand ini Bdgng Y®®cedure are perforned in

the same manner as in the first enbodiment. Wen the stator is asigngle to
the substrate 6, Fife % iford ifP1® YIHuPNOMRETG(Hpet2 bF ot FudPons 19

are i nsert ed § 04 0n0l65 PrAVi:ded Dihd Mensubeeal arfe (20051 thount he stiaf or
e

and then the stepp protrusions 19 are fixed with adhesive. Exanple 5 21
Cct ober 2003 I22nist meumrteducti on nethod for the rotary notor wll

‘ Fig. 133 is a front view showing the rotary motor
! having the stator shown in Fig. 132.
Fig. 134 is a side sectional view showing another
rotary motor having the laminated core according to the
forty third example.

Fig. 135 is a front view showing the laminated core

according to the forty fourth example.

Fig. 136 is a front view showing the state in which the
coil is mounted to the laminated core shown in Fig. 135.

Fig. 137 is a front view showing the state in which the
bobbin having the coil is- being mounted onto the laminated
core shown in Fig. 136.

Fig. 138 is a front view showing the transformer

according to the forty fourth example.

Fig. 139 is a front view of conventional stator.

Fig. 140 is a front view of conventional stator core.

Fig. 141 is a partial enlarged view of the stator shown
in Fig. 140. .

Figs. 142A, 142B are partial front views of another

conventional stator.

Figs. 143A, 143B are partial front view of another



be described with reference to Figs. 1, 2, 6 and 7. First, respective
connecting stator cares 20 are fornmed by punching magneti Q1r?&ggéra§00§y
nmeans of press. The connecting stator core 20 is forned so that the
respective blocks 9 are connected linearly in a direction perpendicular to
the direction of magnetic flux flowin the central teeth. After insulation
processing is perfornmed by coating or the i ke, coils are fornmed on
respective magnetic pole teeth 15 so that the coils are continuous without
cutting the cooyeardendy &5 %% hen, a bending jig is placed on the side

facing the rotor _of theg gonnectifd-&talegrente s2dwailyt heet iiesudor tddnshao
are bent. The cgl;ilqec'ti ng stator cores 20 are disposed and fixed to the

nmol ded resi NaRAUGsAG £ Fiagmgrof fheldonfieCENNE SRR E6RESET20 to the
nol ded resin housing 5 is performed by, . crushing.the statgQr Eexing RIM the
provi ded on the Fel&ed restn 1houstny %159‘395 %shd&nﬁ: gIt‘us’i ng or the Iike.

The coil termipnal .portd - 9L es i eppopar khy sivekdmo. part of the
connecti ng s?‘é?g?ségréjizgi{%%w%es are placed up to the Iland position of a

wiring pattern on the substrate and then connected to the |and. Exanple 6

The production nethod of ot her rf%g;%{:%mt% WLl Re-5 Sleseribed Wi thtor.

reference to FigEigs, 186 Fis & P vé~ connecting stator cores are

formed in the sapg_manner .as ibpdsabevenaIhen,ew heheehangcki ng st at or
cores 20 are stacﬁéd, and suabj ected to insulation tr eatfent .?nd it%t egr at ed
resin nol di ngohyehttiegrad |stamitierresend2? FRANVE IO d™ f TR tha bl ock.

Resin pins 23 are formed on the . block fixkng portion. Then, coils are
formed on reSpERTYVEHPTOR ]ZASO%'& 145

Fig. 148 is a2 front view of conventional inner rotor

type thin structure rotary motor.
Fig. 149 is a front view of the conventional laminated

core having insulating film.

Detailed Description

Example 1

A rotary motor according to the first example
will be described with reference to Figs.
1, 2, 6 and 7. Fig. 6 shows a connecting stator core 20
which is formed by punching magnetic material by means of
press. In the connecting stator core 20, the same number
of magnetic teeth as the number of the phase cof the motor
are composed as a single block. A plurality of bleocks of
the connecting stator cores 20 are connected by means of
thin portions 10. In producing the stator, some pieces of
the connecting stator cores 20 are stacked and then
subjected to insulation processing by coating or the like.
Next, stacked connecting stator cores 20 i.e. a laminated

core is wound with wires. That is, both ends of the



-25 magnetic pole teeth 15 so that they are continuous wi thout cutting the
crossover wire 25. Then, the thin portion 10 of the connecli®@ysdigds core
20 is cut and nearby blocks are turned relative to the reg?n p?ns 23 by
means of a jig placed on the side facing the rotor in order to forma
stator. The integrally nolded resin 22 is fixed to the substrate 6 by neans
of adhesive or the like. Exanple 7 The rotarfy notor according to the seventh

exanple w |l be described with reference to Figs. 10, 11. If the stator is
provi ded wi th A-jcalh - QHhneSReHgOR dat i ebrebe 2Camricagesbf aitrbadklws iz head
reciprocates I1n an inner rotor type nediumrotation drivip taor. such as a

magnetic di sigphiednbhkarted dsoshBEtuFR. FFden/ @§ MP3ettfons 24 dte

provided with the iron__substrate 6 j e Q0 wch 't u@hdde
stator is CCUHODIRS PACGrEEr wf‘d‘cglo e‘pn%%%lecggglhtchgﬁeprbwa a%caepgf umagnetic

attraction g]%dlpdtgﬁeck{ggaéf:i@:f therstpf oin erdplrural ifyrofceidsng sections
24 having a large width are disposed with an Qpprqpriate ga$ wi_th rgﬁggct
to the rot oAltExanphetBeNeRgReths c6tk® yERBEBr 13cS6r i ifTEEt heCBRGh IR -©F

example w | be descrihed w.th.refer Fl.gs ang 2 . S,
12, 13 show3&® ?ﬁﬁ%?g?8t5?9%§g§ﬂ|$ﬁé¥%§ %ﬁ% ?gaﬁgi%§§%§ﬁggai%?ggd%%ﬁg

every magneting Rpolsnbeothpofs shewn iI6 Rige 2trathed cmmrextimgbstator cares
20 are produced by punching the material in the formof a IuraLit%.o%
magneti c popertadeidil 15 @REBhOZPEIcdihett B Fhet REOFHT & iTICDT nBgnélcit

flhux of th?,m%ymnicp98£glkggtBflﬁhéngﬁoéﬁs thg reopRnReGiddg$t 860kach

! other by means of thin portions 10. In winding process, a
winding machine is placed at a positicn facing the
connecting stator core 20 and one or a plurality of wire
winding nozzles 21 are +urned around the magnetic pole
teeth. The wire winding nozzle 21 can be fed forward and
backward with respect to the magnetic pole teeth 15 upon
being turned around the magnetic pole teeth thereby
facilitating winding wires neatly.

Then, the thin portions 10 are bent by means of a
cylindrical jig placed on the side facing a rotor to form
the wound connecting stator cores 20 in a desired shape of
the stator.

The formed stator 1 is disposed and fixed to a molded
resin housing 5 as shown in Figs. 1, 2 by crushing stator
fixing pins by ultrasonic fusing or the like. The maolded
resin housing 5 is fixed to & substrate 6. In the
substrate 6, a rotor 3 is supported through a bearing.

Figs. 144A and 144B show the result of magnetic field
analysis of a conventional stator core. Fig. 144A shows
the flux density at respective locations cf the stator

core. Figs. l45A and 145B shows the result of magnetic

field analysis of the stator core. Fig. 145 A shows the flux density at respective




21 Cctober 2003 26 core 20 is a string conposed of nmagnetic pole teeth
havi ng the sane phase, which are connected to each ot her Vﬁ'.ltdg BF&ZOTO@ n
portions 10. A plurality of stacked pieces of the connecting s‘tﬁa or cores
20 are subjected to insulation treatnment such as coating. Then, as shown in
Fig. 23, both ends of the stacked connecting stator cores 20 are pulled by
nmeans of the stator hol ding apparat us 3244nd the connect i ng stator cores

20 are rotated with respect to the length ther B Wz Rd ot ke GonnegiAng
stator cor e3oZ@SHaE R ¥ e F RS c?%%v‘vs ?}%e%gf)ln%%%%i ng st at gfspcor es 20

after wound wi.t I es..Jdhe; SroSSQYerawehe 2% hetveedi sheiboidiemfof he
magneti c poFé’dt géits\hﬂ’i ?ﬁ‘ﬁ{ so as to be continuous wthout cut t4é1g,_,t1 he
CrOSSOVEr Wel @ xa%eHovey i e Fragen 22he Thenyenivd o5t of E# 5C8sS8TH &4 A Shown

in Fig. 25, a resin nolded product 26 sho in Fig. 24 is set on a rotary
jig. The nagaiet cerepdlilze mr@@me&mgﬂﬁe@%@k? to the resin nol ded product

26 by cutting the thin porti g@{gﬂj@cting stator cores 20 of
di fferent pﬂg@égomcﬁ?{dﬁbem t@%ﬁrﬁ%&\}mg{(%&g}%’rgs by neans of Iaaeé or tk%l i ke.
Upon wi ndi paukhe rcaiecdaany saaton Eoge WRER WS €L13REP2EBANEE TP <t at or

cores 20 are wound with wire |opsely t r aose af gwoprdigy 4He
order to ke@pvVileBY-o ¥erwite ’2% Egﬁﬁgﬁé%ugt&bgvﬂ\een t he mag%ti c pole

teeth. It i hggrargtsestii@%é%f%ﬁéan@ﬂoﬁsagnblsm:sﬁra; othei rAgreédFedl y® the
center of the Stator and cut or shave the _surface thereof facing the rotor

by neans of olazere lyeme gortien |$kEfichephly -case, the surface of the
magnetic pole tooth, facing the rotor in the punched connecting stator

Exampie 2
Then, the rotary motor according to the second

example will be explained with reference to Figs. 3, 7.

In the rotary motor of the present exampie, the coil 2 1s
formed around the magnetic pole teeth 15 and yoke coils 17

are formed on the yoke porticn 16. Thus, magnetic flux
generated in the coils 2 of the magnetic pole teeth 15
flows to the yoke portion 16 as well as to the rotor 3.
The yoke coil 17 is supplied with electricity to enhance
the magnetic flux flowing through the yocke portion 17.
| When the yoke coil 17 is wound with wire, the stacksd
connecting stator core 20 is turned around its longitudinal
length and the wire winding nozzle 21 is used. In this
case, a single wire winding nozzle 21 shculd be used

because the yoke coil 17 is wound with wire.

Example 3 ‘
Then, the rotary motor according to the third

example will be described with reference to Fig. 4. As
in the first example, the stacked connecting stator core
20 is wound with wire. However, in this case, the

beginning end and the terminating end of the coil are tied



core 20 is provided with a processing allowance. Further, it is permssible
to fit the yoke portions 16 of the magnetic pole teeth 15 t he
yoke portions 21 Cctober 2003 - 11 16 by fusing thermall y%;@cr}égﬂiﬁgg | aser
beamor the like after the stator is assenbled. Fig. 12 shows the
fusion-fixed portion 27. Exanple 9 It is perm ssible to conpose the rotary
motor as follows. As shown in Figs. 22, 427 the begi nning end and the
termnating end of the coil are tied to both ends of the connecting stator
core 20. Onerenshithessofhesbinek.comfdied erkm&algpaLit ot &L 1 HHi* PRESSther

end is the coil termnal portion 12 €.-CQigly 1t erdAmatcpokticon 12
i s separ at edle o‘?ﬁ?‘linep?rﬁgﬁgf‘i CSpSPé%tegg%%g%l% e"sfate~: is assenbled and

connect ed ontQ 1 he.hangd ofat Beavhki B@rpatdesniatl he fcemuin He?®i nal Aforkdon
11 is directly connected to the stator core by sol deri ng or Irtge. I'iake. ca
Because respeet itvei mpgpeotrupdba Béeom WHILH a¥ 2T 8| vidéd = Iheri t ReSsFAES is

assenbled are fit to each other or Quded Wi L hsgachogtber td-heigaat or has
the same poPéntitHiee RDERB ngﬁt?gl 96(% nt G\S:)jj'oatqdéérlt|fal. Exanpl e 10 Then, the

rotary motop aceding sPatpectenth aex@mmeai probeuddsas ek e hl
reference t igs. 14 - 19. Fig. 14 shows an example in Lch the rotor
faci ng surfaeenditdals porhbdnsb2adreoPrsveEed pl ur afi Fb‘&e SEEpE al ong the

oD o DA 1 98,748" B, BBl i copogei o pan, e ach v
provided on the same block 9.

When the stator is assembled, the thin portion 1C of
+he stator is cut without cutting the crossover wire 25 and
+he stator is installed to the substrate. Neutral point
connection is achieved by placing three tying protrusions
34 at the same potential level within a single block. The

coil terminal portion 12 is connected to the coil power

supply section of the substrate through each block.

Example 4

Next, the rotary motor according to the fourth
example will be described with
reference to Figs. 4 and 5. In each stacked connecting
stator core 20, each respective block 9 near the substrate
is provided with two stepped protrusions 185 which are
perpendicular to the subs+trate 6. Insulaticn procedure and
winding procedure are performed in the same manner as in
+the first embodiment. When the stator is assembled to the
substrate 6, the thin portion 10 is cut, the stepped
protrusions 19 are inserted into holes provided on the
substrate 6 to position the stator, and then the stepped

protrusions 18 are fixed with adhesive.

Example 5



show an exanple in which the magnetic pole teeth are forned so as to have
two steps. Figs. 17, 18, 19 show a construction in which tﬂ%&%ﬂ*zdb@“ ng
surface 28 of the magnetic pole teeth is partially bent to provide slanted
21 Cctober 2003 portions 30. it is possible to reduce the unevenness of the

rotation resulting fromtogging torque easily by changing the shape of the
core material of the stator. As a nethod-#br reducing the cogging torque of

the rotary notor, it is possible to produce nmagnetic fgrnati%Qogn, , rotor

magnet in the froem,ofthe QredUctHBRetericy Seci HIT apParatud s reqgurred

to realize the method and further the _accuragy. of 1 magneki aniormat ioiryas
| ow. Exanpl%eléeﬁFQ%Pﬁé;fﬁééi5?§ef3%8%n§#ruc¥;the stator as shown in Fig.

20 to redUCPeggéc@l%\éer&&%se@{m@t athenr Thates 0 amgnéoreedatstial wire 31
is wound around or in the vicinity of the rotor fgciQ% surface of the
stator accgedihgnipo nagnet yhtha eRBABRe DBy "8&VET AT tRT RS cons€quent |y, part

of magnetic flux which effectivel ct e 8 oFnaRgRek reepddieive
magneti c poFelPESHHIRAE T ?%5¥n%gn%§iggpole teeth nearby, so that

t oggi ng togygckgcg;uraﬁ:é nasihaetydt beneby lveducinglifrectihenenness of _
rotation. anple 12 The rotary motor according to the twel fth, exanpl e yill
be descri bepempehdrefdrasnce t & Fi §5TegEiorg Pt %ﬁfn%Z c|§Ea dlsassgﬁLly
| L athRrl A of 4 Oy oty ams gl bassommn oy
flexible coating or the like, coils are formed on respective

magnetic pole teeth 15 so that the coils are continuous
without cutting the crossover wire 25. Then, a bending jig
is placed on the side facing the rotor of the connecting
stator core 20 and the thin portions 10 are bent. The
connecting stator cores 20 are disposed and fixed to the
nolded resin housing S. Fixing of the connecting statoer
cores 20 to the molded resin housing 5 is performed by
crushing the stator fixing pin provided on the molded resin
housing 5 by ultrasonic fusing or the like. The coil
terminal portions 12 are temporarily tied to part of the
connecting stator core 20 and wires are placed up to the

land position of a wiring pattern on the substrate and then

connected to the land.

Example 6

The production method of other rotary motor will be
described with reference to Figs. g, 9. TFirst, respective
connecting stator cores are formed in the same manner as
described above. Then, the connecting stator cores 20 are
stacked, and subjected to insulation treatment and
integrated resin molding by integrally molded resin 22 in
order to fix the block. Resin pins 23 are formed on the

block fixing portion. Then, coils are formed on respective



disk drive, a hard disk drive or the like. Reference nuneral | designates
the stator, nuneral 3 designates the rotor, nuneral 230 desi cover
hol der which acts as the protective nenber for the rot aryezslm?@r%&ﬁzlﬁgral 40
21 Cctober 2003 2.1  designates the base and nuneral 50 designates a
magneti c bal ancer. The stator 1 is formed and then fixed to the cover

hol der 230. The stator | conprises the stagked stator core la in which the
stator cores 20 produced by punchi ng magnetic naterial by nmeans of press as

h Fi 27,, 28 ar k d
he. ot acked SBRRTL SR e T4k Chnddn Sh 105, 387 805 A Sham i n e 57

the stator Eg'&l%"§“é0éﬁ8§s§get:haﬂ’r&_‘ nwr al Thygnof thize tHilroqks8iane 10
connected to each other by nmeans of the thin portions 10. Each bl {O~,Ck 9is

conposed of clfhe:k'@armamﬂm*emgostﬁﬁ@rrrm@|%0pb$ect‘§etaﬁ‘ 1 RSRF RS naffSr of
t he phases of the rotar tor. 0 0F, ot 2 b8
perforned i ATEhETR %l%ﬂéﬁ Fﬁe g‘[ac egd]' %tf%% ggrlg@ %élns pl acgdjlg
straightly gﬁ@@%d neid 0 i 2. rGeneigaldne ddeor cahl o2dies froy Msrraraund t he

stacked stator core la after the stator core |la |§ sub e_cte to ipsul ati on
t r eat ment st:artoc:oatﬂﬁgﬁ integsal dyomed AbEeF hFrg. 226 XX %Di TR ¥Shaft 8

is held in _the center,. thereof and_cqnpr i £gul axg kreotor hol der 223
whi ch acts SYPEREAREI® ke T o% %hgfr %tla]g)r(:"!SSJrﬁ;lqéaﬁZot£ 4. connect i ng the spindle

shaft B to the rotor magnet 4, and a hub 224 nounted on the rotor hol der
223. The base 40 has the bear| ng 7. The rotor 3 is nmounted so that the
bearing 7 eRgamelk With the spindle shaft 8.

The rotary motor according to the seventh example
will be described with reference to
Figs. 10, 11. If the stator is provided with a cut-out
section in which the carriage of a read/write head
reciprocates in an inner rotor type medium rotation driving
motor such as a magnetic disk, an unbalanced load occurs.
Then, rising sections 24 are provided with the iron
substrate 6 in the portion in which part of the stator is
cut off. In order to compensate for the imbalance of
magnetic attraction due to the cut-off of the stator, g
plurality of rising sections 24 having a large width are

.disposed with an appropriate gap with respect to the rotor.

Example 8

Next, the rotary motor according to the eighth example
will be described with
reference to Figs. 12, 13 and 21-25. Figs. 12, 13 show an
outer rotor type in which the stator core is divided for
every magnetic pole tocth. As shown in Fig. 21, the
connecting stator cores 20 are produced by punching the
material in the form of a plurality of magnetic pole teeth
15 which are connected in the direction of magnetic flux of

the magnetic pole teeth 15. That is, the connecting stator



The stator 1 is forned by deformng the thin portion 10 fromlinear shape
to circular shape. After this, the stator 1 is nounted on 2t1rt90t89é/ OOPOI der
230. The stator portion 100 conprising the stator 1 and the coveéer hol der
230 as shown in Fig. 26 is fastened to the base 40 through screw portions
42 provided on the base 40 and screws 60 so that the rotor magnet 4 faces
the tips 1 Sa of the magnetic 21 October 2Q#83- -30- pole teeth 15 with a
predet erm ned gap t herebetween. Reference nuneral 43 designates an

i nsul ating shgeb whi Gy 4 nsidaiescémposod! c2 fagmetthie laske 40ceAd destinded
above, the shape of the stator 1 is determ ned by the cover hol derthze{%ito
hol d the statbe SameAgdiasconailish(#eece9ereRbPEer2RRPP ot 8oTE FAS StHtor 1
and the rotor_3. Accqr.din fd)the present exanple, the stator 1 which
conprises a praPaPPEy 6t he bl ocks 9 is incorporated in the cover hol der

230 which acts ag bheratweectdvestanbed pleceheorottimey ganeecthegebyator
i ncreasing the accuracy of the |ocation of the st Lor_cores gOChFurther,
the stator @oresoR016TE RUAUBFHEYE he? coVer-AGHGBr T beSRandPFEd  nore

easily, therebégggﬁiHﬂﬂgﬂruggrgh5§§egplyigf bhe pearArahd®ter . tRki |

further, becal € statdr portion 100 can be handl ed separately, it is

possi bl e to gtaepepOKAEddE Mptsrytontorren A0cemel iRbAa shY UBRARE Base.
5 are connectad F5eEaEn THRET by HRAFECEF 2 henPh LR opGRE B e 1EY RS Ehgun I n
a plan Viem’@érgEQQOB%re rotated with respect to the length thereof to
wind the connecting stator cores 20 with wires. Fig. 22
shows the connecting stator cores 20 after wound with

wires. The crossover wire 25 between the coils of the
magnetic pole teeth is wound so as to be continuous without
cutting the crossover wire as shown in Fig. 22.

Then, the stator is assembled. As shown in Fig. 25, a
resin molded product 26 shown in Fig. 24 is set on a rotary
jig. The magnetic pole teath 15 are assembled to the resin
molded product 26 by cutting the thin portions 10 of the
connecting stator cores 20 of different phases which are
wound with wires by means of laser or the like. Upon
winding the connecting stator core with wire, the
connecting stator cores 20 are wound with wire loosely to
assure tolerance of winding in order to keep the crossover
wire 25 continuous between the magnetic pole teeth.

It is permissible to rotate an assembled stator with
respect to the center of the stator and cut or shave the
surface thereof facing the rotor by means of laser beam or
+he like. In this case, the surface of the magnetic pole
tooth, facing the rotor in the punched connecting stator
core 20 is provided with a processing allowance.

Further, it is permissible to fit the yoke portions 16

of the magnetic pole teeth 15 and fasten the yoke portions



in which part of the cover holder 230 is cut away, it is permssible to
construct the stator | in which the thin portions 10 are he
bl ocks 9 are incorporated wthin the cover hol der 230 suc%ﬁﬁﬁgpm%Q%oglocks
9 are connected to each other. In this case also, the sanme effect can be
achi eved. Exanple 14 The rotary notor according to the fourteenth exanple 21
Cctober 2003 31 will be described with +gference’to Figs. 33 - 35. Fig. 33
is a plan view of the rotary notor in which the cover holder 230 is
partially Efg g\ga)gusilﬂgg.tfédfn{@_ﬂgar&ﬂ;a:heaﬁst béndlasemadn the EbEadyt Xt or
shown in Fig. 33 and Fig. 35 is a partially_enlarged view of the rotary
not or shownafoeEi ghe33taAorshicvpsFemPgedas, Fife B Fi®enbedded in

t he cover hol der 230 ich is regip nol ded to a predeterm ned shape. The
positi on of f¢R&ONsES EGFe 1"y’ the height thereof is determned by

maki ng the top face of the back yoke portion 218 in the rear of the block 9
In contact wwth the abutnent surface 231 provided on the cover hol der 230
and furtheExatpld ®p of the tip i5a of the magnetic pole teeth 15 in contact

with the abutment ;surface 232 Furd hesmpébe paei tioaaryf mdwostasor core
al ong the radimgg tl%e S’%ﬁ' 'S %eterm’ ned% maki ng the rear side of the back

yoke 218 i nsgoDbaet Wiaksh shiematiut rsrgs su# £ acé223 hgsbqgﬁﬂm+qgl¢$6_a§g} The

Dy making bORR taFaSaEAER FESH b CVhE FRanStiE po S eRi e

contact with 1he RaLkictien sRAIOHoRS8420hi cOnacknds therecf is the

S common terminal portion 11 and the other end is the coil

| terminal portion 12. Although the coil terminal portion 12
is separated from the magnetic pole tooth when the statuvr
is assembled and connected onto the land of the wiring
pattern, the common terminal portion 1l is directly
connected to the stator core by soldering or the like.
Because respective magnetic pole teeth which are divided
when the stator is assembled are fit to each other or
bonded with each other, the stator has the same potential

as the neutral point potential.

Example 10
Then, the rotary motor according to the tenth

example will be described with

reference to Figs. 14 - 19. Fig. 14 shows an example in
which the rotor facing surface 28 1is formed so as to have a
plurality of steps along the length of the shaft of the
rotary motor. This composition can be achieved by using a
plurality of cores having different shapes. Figs. 15, 16
show an example in which the magnetic pole teeth are formed
so as to have two steps. Figs. 17, 18, 19 show a
construction in which the rotor facing surface 28 of the

magnetic pole teeth is partially bent to provide slanted



rib of the cover holder 230. As shown in Figs. 33, 35, the cover holder 230
has hol di ng pins. 235 at such positions in which the thin-Rohlbedtoob8 of
the stator core 20 are inserted. Further, supporting pins 236 are provided
so as to engage with the fixing portions 219 provided on both ends of the
stator core. Then, the stator 1 is fixed to the cover hol der 230 by

caul king the tips of the supporting pins$235, 236 by neans of thernal neans
such as a heater chip, as sown in Fig. 34. The supporting pins 235 have a
function foj,presskngo.the stator 1 against the abutment surface 233 of the

cover 21 OCtober 2003 -3Z holder 230 by jts elastici SHTEREr roas tShawn
in Fig. 34, thbtcbseporsiddr X590 ‘?%‘9'15‘? v#%duwg%?%ng{ﬁt%soseni ng st opper

portion 237 for_the _raqtor : hat-the sgvelv Bel dgrarkBlngloesensthageer | ap
the rotor ﬁé’g‘?i‘éjr%hnﬁn%g%fme%c’sﬁ%q}ﬁer el\./\(nbtlh in terms of the heﬁ:llgPt. By
produci ng thye £oNerorBokdererddl hyf nuteli syaresin, A%t 3 FHYLTbFRTto provi de

the cover holder with a positioning nean d 1% NG, S jgaskly. By

usi ng t hesearbaningi thes SHFETH éoc’tgﬂ"b%s‘?figﬁe gﬁgaﬁ)ﬂ ihe stator 1 to the
cover hol der 230 _easily. iAo fhes presenbrnexanpies tdreoxomagniksel der
230 is pr o@fb%%lllBgenEPdipﬁg%%%gse?rﬁgs}go as to serve as a protective cover for

the rotary ;pptoRe aksemand iancpidesl a HoeeYEBai AgSEHTiTN 3RPATIELEI 6fi ng

the stator 1 on the cover _hol der 230, .a fi XiLRQ I 1 déxipeci-hes
stator 1 amfuheefosSeAtid Eopptt “béo?rf‘?%néégﬁpg‘rttﬂt eﬁiot or 3. us, it

is possible to i r & ithe wdAtidwl at high precision and fix it
easily. Ad&\alQ%%g%ﬁgy?Bt r(Eai("j'over hol der 230 prevents the rotor 3 from
loo§ening.

| Example 11

It is permissible to construct the stator as shown in
Fig. 20 to reduce the unevenness of rotation. That is,
magnetic material wire 31 is wound around or in the
vicinity of the rotor facing surface of the stator
according to the eighth example by several tums.

Consequently, part of magnetic flux which effectively
acts on the rotor magnet from the magnetic pole teeth leaks
to the magnetic pole teeth nearby, so that cogging torque

occurs inactively thereby reducing the unevenness of

rotation.

Example 12
The rotary motor according to the twelfth example

will be described with reference to Figs. 26 - 31. Fig. 26
is a disassembly perspective view of the rotary motor. The
rotary motor of the present example is a thin inner

rotor type brushless motor which is used for a flexible
disk drive, a hard disk drive Or the like. Reference
numeral 1 designates the stator, numeral 3 designates the
rotor, numeral 230 designates a cover holder which acts as

the protective member for the rotary motor, numeral 4Q



Exanpl e 15 Then, the rotary notor according to the fifth exanple will be
described with reference to Figs. 36, 37. Fig. 36 is a per bi& 2¢ggwW of
the major parts of the rotary notor and Fig. 37 is a secti%g;tgﬁEt v(lgrew of the
rotary notor shown in Fig. 36. Reference nuneral 130 designates a cover

hol der formed of non- magnetic materi al l%g means of press. As shown in Fig.
36, the stator fornmed in a predeterm ned<shape is nounted on this cover

hol der 130. The position of the stator 1 alo ‘hejght_ t I
det er mi ned BRSEKFRESEhE EopaSEr FRCe %L*m%]ﬁ%i bggk&egl%g%a%rst i&gﬁﬁz Befc%é

contact wit %%&rg' erRe 131-Whi ah i roFwd deddorhidhe Riomdsurdateeaof the
cover hol der y 21 COctober 2003 -33 punching or the like and further

the tip lhadovenrtatderwkBhB.t he abut nent surface 132 of the cover hol der
130. Further, the position of the stataqr 1 he Ladius.,they got i s
det er ni ned by nekhgS tRECF edr CEPHELGFT heh%a%ﬁggg?)éegpg?ﬁ on 218 in cont act
with the abg&g_{g}}- facgtd33cowlisChd pridiu®sd ebycbuoutfierencegodtihe cover
hol der 130. i Ié}ltl%rther, tﬁe position of the stator 1 al gp%é’ue _

ci r cunf er enemdhet&bf by smdaner aEnedess MHPF MG EhECbALKS 'ysKe t?OR 21B

wi th the abutnment surface_133 of.th Vi d 0 | €lf

portion 134%%?@«1 th E%ﬁt GPiLiT ?s%%"%a% %%étﬁéuﬁgvg?aﬁlﬁgﬁﬁ)ﬁ#g%ﬁgd
reason is thatzdde haskiyoke paLWOAS Flifysr e2pf 08Dded AW tsthatgntiportgens
218a and the side face of the holding portion 134 aguts H‘Pe,_ Jnner _\g\l&#he
t her eof , so2hattheestah0Br c2TPs2f ied echo¥Pt FofR&d 3 §1HE coverhol der

130. The holdifig LU LoD cdifeBRERPTRPLAS LENE: BYChERRS &F prasstngat he
L portions 10. Each block 9 is composed of the same number
of the magnetic pole teeth 15 as the number of the phases
of the rotary moter. Winding of wire for the ceoil 2 is
performed in the state in which the stacked statoxr core la
is placed straightly as shown in Fig. 27. Generally, the
coil 2 is formed around the stacked stator core la after
the stator core la is subjected to insulation treatment
such coating.

In the rotor 3 shown in Fig. 256, a spindle shaft 8 is
held in the center thereof and comprises a circular rotor
holder 223 which acts as the back yoke of the roteor magnet

- 4, connecting the spindle shaft 8 to the rotor magnet 4,
and a hub 224 mounted on the rotor holder 223. The base 40
has the bearing 7. The rotor 3 is mounted so that the
bearing 7 engages with the spindle shaft 8.

The stator 1 is formed by deforming the thin portion 10
from linear shape to circular shape. After this, the
stator 1 is mounted on the cover holder 230. The stator
portion 100 comprising the stator 1 and the cover holder
230 as shown in Fig. 26 is fastened to the base 40 through
screw portions 42 provided on the base 40 and screws 60 so

+hat the rotor magnet 4 faces the tips 15a of the magnetic



agai nst the abutnment surface 133 by neans of elasticity. Further, as shown
in Fig. 37, the cover holder 130 is provided with the |oo ' t er
portion 135 for the rotor 3 so that the cover hol der 130 ?gerbs&ﬁ%?%%@grl ap
the rotor magnet 4 interfering therewith in terns of the height. By
produci ng the cover holder 130 by form ng non-magnetic material by means of
press, it is possible to provide the cov%r hol der 130 with a positioning
means and a fixing neans for the stator ?®easily. By these nmeans, it is

possible to position and fix the stator 1 to _the cover._. 86130 easily.
Accor di ng tmolhetpesdertS ekdihl® PIRESEEIBITRS &&° l%e‘fgg%?o%&ced by

form ng of nop-magnetic ri Ys : JRaRS s0farpriessul s engosbeehokieichal so
acting as titfe ep?gf&ﬂu\?{é@c%veféo ?ﬁgﬁr otary notor and includes the

posi tioni ng; port heRsf @hapesiil ahi figomhehst ese BGn the 21 Cctober 2003 34

cover hol der 130, the stator holding portion 134 fqr L pping,t he back yoke
portion 218 conhectiesgriRatetdraley tg@sf)bé?revé’%nﬁ:glneet%ggg?elt eeth and the

rotor | oosepi st opper. i SmoTAHS, 2k ite paskd bteet stancar dor at e
the stator Cge{l‘%r?ﬁge@og’gr 9;2%% der %%0 At "high precision and fix the iEat or |

thereto easiiy:tAddhtingnaldne ddves hpbdskbRE0 @ustdeht TR PERSPT3 Y rom
bei ng | oosed by neans of the cover holder 130. Exanple 16 Then, the rotary
not or accoratdigtp® ERESS xd-eenth exanple will be described with reference

to Figs. 38, 39ac&ir8ing38 theprasdpt axarmpleythostatdrd whichry notor in which part

of the cover holder 230 is cut away. Fig. 39 is an _ | _
comprises a plurality of the blocks 9 is incorporated in

! the cover holder 230 which acts as the protective member of

the rotary mator thereby increasing the accuracy of the
location of the stator cores 20. Further, the stator
portion 100 including the cover holder 230 can be handled
more easily, thereby facilitating the assembly of the
rotary motor. Still further, because the stator portion
100 can be handled separately, it is possible to

incorporate the rotary motor on & complicated structure

base.

Example 13

) The twelfth example shows the stator core 20 in
which the blocks 9 are connected to each other by means of
+he thin portions 10. As shown in a plan view of Fig. 32
in which part of the cover holder 230 is cut away, 1t is
permissible to construct the stator 1 in which the thin
portions 10 are broken and the blocks 9 are incorporated
within the cover holder 230 such that the blocks 9 are

connected to each other. In this case also, the same

aeffect can be achieved.

Example 14

The rotary motor according to the fourteenth example



enl arged view of the section A of the rotary notor shown in Fig. 38. In the
rotary notor, the cover holder 230 in which the stator 1 izﬁ é&é@&%ﬁ@
several wi ndows which allow to see the tips 15a of the nagnetiCc pole teeth
15 and the rotor magnet 4 from above. Thus, it is possible to observe the
gap gt between the tip 15a and the rotor magnet 4 by neans of a video
canera or the like. As a result, by devehpping | mages of the output of the
video canera or the |ike and observing the result of the devel oped inages,

an oper at of; ¢80 sasihel Wilkereglat@r portion 100 through the respective
w ndows 238 so as to equalize the gap gt. Thus, it is possible to dispose

the stator.+portigen 9 at3hi ghripgredi3siien avitlen espert Ofo Wife TVEJFY 3.
Exanpl e 17 The rotary notor according tqQ the seventeenth. a il L. be
descri bed wWheRCFefér &fftich otFRgSCVED, h&’%dalfi 923%4/'01? sPg” Bf‘gﬁ‘)i\‘r’]ngvbs%}/\é‘f%%' 21
Cct ober 2001;3&&?;%@/ Pt érfnaWEEEtggﬁtalOfviw SOVehe hobdar23dsr Cshown

away. Fig. 41%is~a seéctional view of the major parts of the rotary notor
shown in Fign #9g.Refrranternyessl i338 padediigridtescal 85gpct edmvharf nghe

portion provided on the cover holder 2 and tyi.n ortigns 2

cor r espondi FYtesYt RO tHUNPRI WD 1phELEs gg'thgﬁwﬁﬁég'nﬁ o?léfeggﬁofﬁgéd at

the tips Oftégﬁr"‘i' i d %m%@ﬁéﬁgiHOEEEOE%v_eEh@ideié& nato2heth tihe weiin?
6 |

is tied up To6°t fying portion 239a. In this manner, the termnal 2t of
the coil 2 mslaed an ebyinsdetemhiénethehspet.or Tt tReHi 1HONI 8ThARE ed.

Other w { FEEREOSARE T (H1PHG VA PBRSORe SRAGRST & bol P ERtACTs oY [t i

possi bl e tq i ot e Wl Pasdi9F 2R8apukkhyidke portion 218 in the

| rear of the block 9 in contact with the abutment surface
231 provided on the cover holder 230 and further the top of
the tip 15a of the magnetic pole teeth 15 in contact with
the abutment surface 232.

Further, the position of the stator core along the
radius thereof is determined by making the rear side of the
back yoke 218 in contact with the abutment surface 233 as
shown in Fig. 35. The position of the stator core along
the circumference thereof is determined by making both
sides of the tip 15a of the magnetic pole teeth 15 in
contact with the partition portions 234 which act as the
rib of the cover holder 230. As shown in Figs. 33, 35, the
cover holder 230 has holding pins 235 at such positions in
which the thin pertions 10 of the stator core 20 are
inserted. Further, supporting pins 236 are provided so as
£o engage with the fixing portions 219 provided on both
ends of the stator core. Then, the stator 1 is fixed to
the cover holder 230 by caulking the tips of the supporting
pins 235, 236 by means of thermal means such as a heater
chip, as sown in Fig. 34.

The supporting pins 235 have a function for pressing

the stator 1 against the abutment surface 233 of the caover



termnal 2t of the coil 2 using the sane w nding nmachine as the w nding
machi ne for wi nding the stacked stator core la. Further, By doNdrdiong t he
coil termnating portion 239 on the sanme |evel as the substrate 6 as shown
in Fig. 41, soldering of the terminal 2t of the coil 2 wound on the tying
portion 239a to the substrate 6 is facilitated thereby making it easy to
~automate the soldering process. In the_ég[re Fi gure, nuneral 271 designates
an insulating layer for insulating the Substrate 6 fromthe coil 2 and

nuneral 272 designates sol der. d i bed., ghgy, ays8whhe rcquef. hol der
230 is priRided \%%toh%%%emf%r%%{;fﬁg%gdrt%on 23%'01?£%he coi | 2, ﬁ\e coi |

termnal 2{,is.ngt AR APHACIEr WD ke psbaticted parthod Lackediimg t he cover
hol der 230715 handled. Additionally, solderin

wor k of the il I nal 2t
is sinplidteppebxpopite.arg 232 f@rawenﬁpc*}rofag*co%ﬁ gt"r‘%@t ﬁggngh%%nth
exanple 21 Cctober 2003 will be described _w f N B0ihik@sreAZingt3.
Fig. 42 ish%l@?§a?§@n‘6’l‘%ﬁ%e‘?‘%ﬁe@{?5gagi g\&/ive (]):}J]Ctdf’]z: n?réai?gf par%s of the rg:)Lt ary
mot or . 4§i 9%h§§e14§.t‘?1 iRETSNGES | ¥8 Yhewnefighle sty @rddideng8BhReASOSIRFwN in

Fi g. , the stator holder 80 conprises coil w ndi ortian vi ded
subst ant i ahdydead2all by e ldlirg rFagiper ditod SBPOSH 3 c%ﬂn%éfs"é’%heep‘cr:hg‘"? |

wi ndi ng portions 81 al ong the inner, . citg "ffn%’a‘?{?eaﬁci‘eéeﬁixiﬁgdmﬁfaa@r
i nsertion $R¥EFoRS- 65T i'%h %r%ogh}%gg%‘ ﬁo es provided substantially
radially from{he @?i I ¥ 1 POT bansS1 itto itsheodws by EPngOSESitdton 82.
The coil wnding porfion 81 is wound with the clod'l 22;360”},&9?1 out er edge.
As shown iandi §ix4zhet j[grator 1 to the cover holder e Y-
| According to the present example, the cover holder
230 is produced by molding resin so as to serve as a
protective cover for the rotary motor alsc and includes a
positioning portion for positioning the stator 1 on the
cover holder 230, a fixing portion for fixing the stator 1
and the loosening stopper portion 237 for the rotor 3.
Thus, it is possible to incorporate the stator 1 at high

precision and fix it easily. Additicnally, the cover

holder 230 prevents the rotor 3 from loosening.

Example 135

Then, +the rotary motor according to the fifth
example will be described with reference to Figs. 36,
37. Fig. 36 is a perspective view of the major parts of
the rotary motor and Fig. 37 is a sectional view of the
rotary motor shown in Fig. 36. Reference numeral 130
designates a cover holder formed of non- magnetic material
by means of press. AS shown in Fig. 36, the stator formed
in a predetermined shape is mounted on this cover holder
130. The position of the stator 1 along the height thereof
is determined by making the top surface of the back yoke

portion 218 in contact with a half pierce 131 which is

provided on the top surface of the cover holder 130 by



stacked stator cores |la are inserted into the stator insertion portions 83
of the stator holder 80 in the direction indicated by the3r&Queds Jopam t he
outer circunference and then the stacked stator cores la are positioned by
maki ng the back yoke portion 218 in contact wth the coil w nding portion
81. Wnding of the coil 2 is perfornmed in the direction indicated by the
arrow B. The stator portion 100 is conpo §g of the stator holder 80, the
coil 2 and the stacked stator cores |la and" the rotary notor is constituted

by disposing the rotor 3 along the inner .,circuderegceshherefonddds
construct i o@mwstoﬁo*g%?bﬁgket 87\ %glﬁmheéx(r:m I ZE;?Pomat he out er

ci rcunferengg i,n fhe %@gﬁéngogggfgﬁyaﬂgnzﬁﬁlfméomoaerwbbﬂdﬁrikﬂﬁhe out er
rotor type rotary FroT OF . According to the present exangle t he bl ocked
stator coregdmciase, i tiserpeditaon Ole WieattidHT der 2880 Ha vy e Y3 0i |

wi ndi ng portions 81 substantiall adi al l. r,Qvl - @un ' L COI
2 is wound fEh@EReMe h%t%?teEWFEﬁﬁféﬁémﬁﬁﬁhé;éﬁg?ﬁgaﬁaggggi%ﬁﬂﬁ%?%%ﬂ?h tips

(stator cor i on) a; Mhieh tacit as #n thstablenahén siief s 123

I's wound are not provided, ther ebg faci E};}é}ta{# n%a L ndi ng
process. ExaiFildh 10s Thieerothey abrourdedsnfichP i ot hReCAYRE BEHIF #ﬂe
W || be described with reference to Figs. 4 | 44 3h oy Riran view of
the stacked Stsitlek orUEHRrert a?hﬁspgﬁ&\ﬁﬁo?’n Olfl}heﬁ%,t%: grvvi dth Wof the
magneti c polcgga%ﬁ%gn f thersbacked getairatieat eb anippiegquahe rorgithe tip
of the [

roa 1o the ;zﬁe portiona§¥8ygighpgagl%%utment surface 133 of the cover
holder 130 and the holding portion 134 and then the stator
1 is fixed to the cover holder 130. The reason is that the
back yoke portions 218 are provided with dent portions 218a
and the side face of the holding portion 134 abuts the
inner wall thereof, so that the stator 1 is fixed and
positioned to the cover holder 130. The holding portion
134 possesses also the function for pressing the stator 1
against the abutment surface 133 by means of elasticity.

Further, as shown in Fig. 37, the cover holder 130 is
provided with the loosening stopper portion 135 for the
rotor 3 so that the cover holder 130 does not overlap the
- rotor magnet 4 interfering therewith in terms of the
height. By producing the cover holder 130 by forming
non-magnetic material by means of press, it is possible to
provide the cover holder 130 with a positioning means and a
fixing means for the stator 1 easily. By these means, it
is possible to pesition and fix the stator 1 to the cover
holder 130 easily.
According to the present example, the cover holder

130 is produced by forming of non-magnetic material DYy
means of press, the cover holder also acting as the
protective cover of the rotary motor and includes the

positioning portion for positioning the stator 1 in the



218. Consequently, insertion of the stacked stator cores l|a into the stator
hol der 80 is facilitated and further the rotary notor can d nore
easily. Exanple 20 Next, the'rotary notor according to thezﬁ\i\%ﬁ@?e:r@bg
exanple will be described with reference to Figs. 45, 46. Fig. 45 is a
perspective view of the major parts of the rotary notor and Fig. 46 is a

pl an view of the major parts of the rotary notor. The stator | in which the
coils 2 are forned on the stacked stator core la is bent at the thin
portions 10 to_ be for,med e | Red ag b ai®n tPissctthe stator 1
is fixed cﬁﬁ%efhgoﬁgre& r%'gstcfl ﬂtgrpégogev\ﬁéw?%? i's of ?ﬁ%st antially ring shape and
whi ch i's prowhgdedgsenas HazkovwesH@mpsheibackl8ychenswting pagnethsadtidior 1
and the holding ring 90 constitute the stator ggrtion 1001antsjet hg1 rotor 3
is di sposerespechévenmegraticu@erent@ebh eRE S8t GO POr tT8R=21009 As a
result, the stator 1 in_.whi 4 he ks; 9 2Eenoe@NNEH et t Oneaehoeiaies by
means of t REEPRPRT pBPEICSTE %D'canﬂjt‘)"ggéujbporteg stably at high precision by
means of thg,e hgtdipg i ng Hhe 2doxt obeld200330. 38 Heagaupeetheiphogked
stator core lais fixed to the holding ring 90, .i.t .is_}&,ssibig £ hol d t he
stator corefiz titeussEsPY, It HAEARLC (2RFEEY at i AFILHE Wity ng” 6f *The st at or
portion 100 ingluding the | di ri 203 Exgppbe iz Alddwed@hpih@eans
aforenenticﬁ%%ls’eagﬁpr'g Feegteéﬁ}ts %heﬂgtg%tor 1"as bei %%g conmposed of
respective gf the cover holder 130.

;) Example 16
Then, the rotary motor according to the sixteenth

example will be described with reference to Figs. 38,
39. Fig. 38 is a plan view of the rotary motor in which
part of the cover holder 230 is cut away. Fig. 3% is an
enlarged view of the section A of the rotary motor shown in
Fig. 38. 1In the rotary motor, the cover holder 230 in
which the stator 1 is fixed has several windows which allow
to see the tips 15a of the magnetic pole teeth 15 and the
rotor magnet 4 from above. Thus, it is possible to observe
the gap gt between the tip 15a and the rotor magnet 4 by
means of a video camera or the like. As a result, by
developing images of the output of the video camera or the
like and observing the result of the developed images, an
operator can adjust the stator portion 100 through the
respective windows 238 so as to equalize the gap gt. Thus,
it is possible to dispose the stator portion 100 at high

precision with respect to the rotor 3.

Example 17

The rotary motor according to the seventeenth

example will be described with
reference to Figs. 40, 41. Fig. 40 is a plan view of the



bl ocks which are connected to each other by means of the thin portions 10,

it is permssible to have such a construction in which re | in4i ded
bl ocks 9 are nounted on the holding ring 90 shown in Fig.%ﬁiﬁ&?%ﬁ?%gé

achieving the sane effect as in the aforenentioned exanple. Exanple 22
Next, the rotary notor according to the twenty second exanple wll be
described with reference to Figs. 46, 48. . Fig. 48 is a partial perspective

view of the rotary notor shown in Fig. for explaining the stator 1 and
the holding ring 90 which is a fixin ans, fere Juiresah :130Lu+

desi gnat es TAtETRCIPBEE &P HdFth R&ﬁ%iﬂg ﬁ%%hgﬁég*Tﬁ%ﬁ'spot meléinguhachine
201 hol ds wel di ng ti grs ;Qa Praudasha Py bekhogndseoma jrer bp@cks9odnd

wel di ng poF?ﬁﬁﬁ'91Pg§'t%2 %oﬁding ring 90 between the two nenber t he

f
spot wel di RGhe NEsHhAe A8toramtione] dst tHieg wet @ ngRﬁéﬁtrie&?EQé‘“f%efﬁi di ng
portion 91 in order to fix the stator_ )l to the. holdi | hgheas0n
why t he welddisigpoEeson Qal#st%ﬁ@iﬂﬁﬁﬁfﬁuﬁo¥§l?Eebggﬁggﬁéﬁbfggh%l%gk 9 but

on the ends _.o I i ©Mse 13 nBgRetispotitirart ®oi shec of
t he center ?f&i?%nhﬁog %ﬁé %F%?l?t %O\%rhl ch is conposed of the 21 COctober 2003
-39- nmagnet gt o f ephlsés aifd thiee Mty oR@TPEr BFENPFLPY 148/ 3b| 6ER

Coneiton Fm o Libephic Lbab S LA 1R Snieat, 2 o, o,
spot wel ding the sfabors 1;ba Uhe doldidcying HOrtEoan3®23 Alnhobgs the
spot wel di ng machine” i s used as a nmeans _
manner, the terminal 2t of the coil 2 is not an obstacle
;o when the stator portion 100 is handled. Additionally, by
arranging the tying portions 239a in parallel to each other
with the same pitch as that of the magnetic pole teeth 15,
it is possible to wind the tying portion 239z with the
terminal 2t of the coil 2 using the same winding machine as
the winding machine for winding the stacked stator core la.
Further, by providing the coil terminating portion 239 on
the same level as the substrate 6 as shown in Fig. 41,
soldering of the terminal 2t of the coil 2 wound on the
tying portion 23%a to the substrate 6 is facilitated
thereby making it easy to automate the soldering process.

; In the same Figure, numeral 271 designates an insulating
layer for insulating the substrate 6 from the coil 2 and
numeral 272 designates solder.

As described above, because the cover holder 230 is
provided with the terminating portion 23%8 of the coil 2,
+the coil terminal 2t is not an obstacle when the stator
portion including the cover holder 230 is handled.

Additionally, soldering work of the coil terminal 2t is

simplified.

Example 18

The rotary motor according to the eighteenth example



for fixing the stator 1 to the holding ring 90 in the aforenentioned

exanple, it is possible to weld the welding portions 9a proui gth
ends of the block 9 of the stator 1 to the wel ding portio%ﬁé%ag?a?%@

holding ring 90 by neans of YAG | aser 202 as shown in Fig. 49. YAG | aser

I s capabl e of welding nore accurately than the spot welding because the
stator 1 is not pressed by the electrode 201. Additionally, because YAG

| aser is capable of narrowing the rangedhich is heated by wel ding al t hough
the range differs slightly depending on welding condition, magnetic

det eri or at wilhbodesctibedbivatbke@renge| ower t han when in spot wel ding. According

to the twenty-second_and the ftwenty-thir h | 0g; NG S
magneti c nef eFi"als‘a%& 1t hde‘} st af b¥ * cdre J'Is‘a%l sffv(\%l%e%ﬁ?(l)&t E’gt}%&% | ngwl?i gagglo by
spot  wel di po.QE LaSer heam s ThESthnkt doxagssidterio Fiy.thes istator core la

to the holding ring”0. Exanple 24 The rotary notor according to the twenty
fourth expapspewnitilveberidssorf btewstts toaf Hier t 80Fi gds 0w 1mefige, 51

d 52. Th tic bal 50 in. Fi Ny [ ' [
The por ti oh3 1 niR Shatpe Hases B9 FReedigesd S D wifa Al \SertARos e 0
bal ancer é%f%&@@@rs%%%%ﬁﬁ%&afi&i§aai6&g@qﬂﬁbjdfﬁ@ siali blozitigriegber

presentin substantially arc shape concentric with the _rotor 3. The

portion i whitkhcaonkicosk the s bvideding HFTOSXE a8l a2 1opgc st WHIRR the
Tagneti ¢ e SrEBF SRR P Bl e d TACShr i bR TSRS f the
stator .  yhich are through holes provided substantially radially
i from the coil winding portion 81 to the holding ring

portion 82. The coil winding portion 81 is wound with the
coil 2 from the outer edge. As shown in Fig. 42, the
stacked stator cores la are inserted into the stator
insertion portions 83 of the stator holder 80 in the
direction indicated by the arrow B from the outer
circumference and then the stacked stator cores la are
positioned by making the back yoke portion 218 in contact
with the coil winding portion 81. Winding of the coil 2 is
performed in the direction indicated by the arrow B. The
stator portion 100 is composed of the stator holder 80, the
; _ coil 2 and the stacked stator cores la and the rotary motor

is constituted by disposing the rotor 3 along the inner

circumference thereof. This construction makes it possible

to wind the coil 2 from the outer circumference in the

inner rotor type rotary motor as well as in the ocuter rotor

type rotary motor.

According to the present example, the blocked stator

cores la are inserted into the stator holder 80 having the

coil winding portions 81 substantially radially provided,

around which the coil 2 is wound from the cuter

circumference. Thus, the magnetic pole teeth tips (stator

core protrusion) 15a which act as an obstacle when the coil



| has the portion Ib in which no block 9 is provided as shown in Fig. 50,
magnetic field formed by the rotor magnet 4 of the rotor %1@ﬁ05m0@‘gator 1
is uncontinuous at the portion |Ib, so that ripples occur in the rotation of
the rotor 3. Thus, the magnetic bal ancer 50 of substantially arc shape is
di sposed in the portion I b as showmn in Fig. 51 to make magnetic field
continuous, thereby reducing the ripples. Fig. 52 shows the neasurenent
result of the effect of the magnetic baFancer 50. For this neasurement, the
rotor 3 having the outer dianeter D of about 35mmis_used and the. gap gt
bet ween th2 iLispwismdiattenaBgpeevédes) e tesiPL5EaEiLife i oA HRE t he
rotor magnet 4 of the rotor 3 is 0.25mm Fig. 52 shows the neasurenent
result of PhBS®&&f| ection of the rotati on when the gap gb between the
magneti ¢ bal ancer 50 and the rotor nagnet 4 is changed. Meanwhile, the

defl ection_of the rotation when no nmagnetic balancer 50 is provided is
about 1.3%xampled9when gb is 0.55nm which is about twice gt that the

defl ection of t I i i L 0 m gnetic bal ancer 50 of
substantial ly a?‘ge %oﬁ%‘ggﬁétgpﬁdscé@gk@hééﬁe\é\%ﬁplo%l%ﬂ@r otation increases if gb
becomes sngiil \y ddsbaedolith Fteencdét 1S preferable to keep the relationship of

gb?gt. If there is no problemconcerned with the space, it i referable to
keep the repafigfshidg -off%gh F1P- x4gt.15A§ 88y i'bed” acf)(g;v\‘e:!,.le F?Eﬁ%skepcgssi bl e

to i nimi zg. 4 he deblection ofs theouR! 3kl pAg21 4t oies 20@8nbw dissnosi ng  he
magneti c bal ancer in the portion |b. According to the present exanple,
the porti amadgnétin whileh tooti dck o€ thepssegkes FHEATHEICPRSpact 18 t he

?taqor(x”éaugfdfgg% TR n%@ﬁ:fggag§e£hgorg% € ¥ the back yoke portion

218. Consequently, insertion of the stacked stator cores
la into the stator holder B0 is facilitated and further the

rotary motor can be assembled more easily.

Example 20

Next, the rotary motor according to the twentieth

example will be described with
reference to Figs. 45, 46. Fig. 45 is a perspective view
of the major parts of the rotary motor and Fig. 46 is a
plan view of the major parts of the rotary motor. The

ﬁ stator 1 in which the coils 2 are formed on the stacked
stator core la is bent at the thin portions 10 to be formed
to a predetermined shape. After this, the stator 1 is
fixed onto the holding ring 90 which is of substantially
ring shape and which is provided so as to overlap the back
yvoke portion 218. The stator 1 and the holding ring 90
constitute the stator portion 100 and the rotor 3 is
disposed on the inner circumference of the stator portion
100. As a result, the stator 1 in which the blocks 9 are
connected to each other by means of the thin portions 10
can be supported stably at high precision by means of the

holding ring 90.




substantially arc shaped nagnetic material is provided so as to be al nost

concentric with the rotor 3, in the portion Ib. The relati i en
the gap gb between the magnetic bal ancer 50 and the rotor zgftﬁage%rﬁ@b‘gf

between the tip 15a.0of the electrode teeth and the rotor 3 is set to be
gb>gt, thereby reducing the deflection of the rotation due to the influence
of the portion | b. Exanple 25 Then, the_gptary notor according to the twenty
fifth exanple will be described with reference to Fig. 53. Fig. 53 is a

pl an view of the rotary not LN ' ihe; goy¥ereholder:nd30 is cut
away. The magnBEFBUYSH & rb%k%%%ggggqi”ﬁﬁ% portion Ib of the stator 1

is fixed Qyold@,?mﬁ@igogi[tjg t he bal ancer nounting portion 230a of the cover
hol der 230 so

hat” t he magnetic bal ancer 50 faces the {:oior tgaq_ré%b,4
provi ded gmosaébilet go holthethovetahOFdEPTE3F 3 LCHHITAed  wt i a Bal ancer
pressing portion 23Qb in.order . Rrevent the pagnetiscbaghanger 50 from
contactin “t‘ﬁ?—:gf"ﬁF At an%glérﬁgi ?‘ét %tgenaggcneti c bal ancer 50 is peel ed.

This bal ajycei yRE BgSithe AU td Oy 280Rgi 90al so a gui de nember for nmounting
t he magnetic bal anCer 50 to the cover holder 230. The magnetic bal ancer 50
is mounted from downward of the cover holder 230, and the position thereof

is determ t he bal ancer nounting portion 230a, the bal ancer pressing
portion %&g’g?%zlt he top face of the cover holder. By providing the cover

hol der 230 wi t lchomghitita afgremmentiooed example Srese8i bl e t o nount the magnetic

bal ancer 50 easily. 21 Cct oberdOéOOS -1-2-- Further, by providing the cover
hol der 23thestetar { @& beIRgGREVPECHA EIREN VS0, the magnetic bal ancer can be

hangled blocks which are connected to each other by means of the
thin portions 10, it is permissible to have such a
construction in which respective divided blocks 9 are
mounted on the holding ring 90 shown in Fig. 47, thereby

achieving the same effect as in the aforementioned

example.

Example 22
Next, the rotary motor according to the twenty second

example will be described with reference to Figs. 46,

48. Fig. 48 is a partial perspective view of the rotary
motor shown in Fig. 46 for explaining the stator 1 and the
holding ring 90 which is a fixing means. Reference numeral
201 designates an electrode of a spot welding machine. The
spot welding machine 201 holds welding portions 9a provided
on both ends of the block 9 and welding portion 91 of the
holding ring 90 between the two members of the spot welding
machine 201, and welds the welding portion 9a to the
welding portion 91 in order o fix the stator 1 to the
holding ring 90. The reason why the welding portion 9a is
provided not in the center of the block 9 but on the ends
of the block 9 is to prevent the magnetic characteristic of

the center portion of the block 9 which is composed of the



as part of the stator portion 100. Thus, the necessity of handling

m scel | aneous parts upon assenbly of the rotary notor is eligkpgdShogher eby
i mproving productivity and facilitating automation of the pro&uct i on.
Because the magnetic bal ancer 50 is fixed to the cover holder 230 according
to the present exanple, it is possible to handle the-magnetic bal ancer 50 as
part of the stator so that the other partsg.can be fixed and handled nore
easily. By providing the cover holder 230 with a magnetic bal ancer nounti ng

portion, it js si.b 0. L hlze JRPneld cohakapere portticostaldr pbetion
easily. Exar[f]&gerpeg%l#hés%%t gée{ﬁotﬂgre according to the twenty sixth Sx%r)f;pl e
will be desgnided pbihingf er eageettd cFigptiva. 7. bgangs de Wwaifstte

perspective view of the nmounting portion of the netic halancerp 0. As
shown in t heredaddeng FRgake, CRESBIUENEY hot Ui ng Bré?fgsllgr%g iésaaafle provi ded on

bot h ends of_,the stat fi : i £§bhg R1dByg spod swehdomy
t he wel di ng Sﬁ:c?r ?%nngé %Pet hég%g e#?&?a?aﬁr:%erpw to the gbaI ancer hol di ng
portion Lc, 1i ted sthosslbiagt eihigx Stthe magnetic bal ancer 50 to the stator 1
easily. Reference nuneral 201 designates the electrode of the spot wel ding
machi ne. Meanwhile, it is possible to spot weld the stator 1, the hol ding

ring 90 and xgl% léwignetic bal ancer 50 sinmultaneously. Exanple 27 Al though
spot wel di n§[|spus“ed as a neans for fixing the . nagnetic Bala@%ermégngo t he
stator 1 in the Adfthewgnt thaecaret Beldidld ARFine 33 use

for fixing the stator 1 to the holding ring 90 in the
aforementioned example, it is possible to weld the
welding portions 9a provided on both ends of the block 9 of
the stator 1 to the welding portion 91 of the holding ring
90 by means of YAG laser 202 as shown in Fig. 49. YAG"
laser is capable of welding more accurately than the spot
welding because the stator 1 is not pressed by the
electrode 201. Additionally, because YAG laser is capable
of narrowing the range which is heated by welding although
the range differs slightly depending on welding condition,
magnetic deterioration of the block 9 is lower than when in
spot welding.

i According to the twenty-second and the twenty-third

- examples, the holding ring 90 is magnetic material and
the stator core la is welded to the holding ring 90 by spot
welding or laser beam. Thus, it is possible to fix the

stator core la to the holding ring 90.

Example 24
The rotary motor according to the twenty fourth

example will be described with reference to Figs. 26,
42, 46, 50, 51 and 52. The magnetic balancer 50 shown in
Figs. 26, 42, 46 is disposed in the portion in which no

block 9 of the stator 1 is provided. The magnetic balancer



enbodinment, it is possible to weld the welding portion 50a of the nagnetic
bal ancer 50 to the balancer holding portion Ic by nmeans of, A\, 202
shown in Fig. 55. According to the twenty-sixth and the tméﬂty-s%%gﬁpﬁ
exanpl es, the nagnetic balancer 50 is welded to the stator core by spot

wel ding or | aser beam Thus, it is possible to fix the magnetic bal ancer 50
to the stator portion easily. Exanple 28, The rotary notor according to the
twenty eighth exanple will be described with reference to Fig. 56. Fig. 56

s @ Perspag e i gipRLeihe sIBher PAdSL 0l hlenehledl ¥ kg bhis
notor, the magnetic ancer 50 is 1ntegratedly nounted on the holding ring
90 for hol diurgttdretisl Ayoart. sAspe resutdantrici vipdsgiig eatoprdvi déhehe

magneti ¢ bal ancer 50 wi t hout increasi t he nunber of, ts. In.the present
exanpl e al ®8F5%°% siprehafhpPe PRECK ﬂcg Jr%|%¥?8ﬁ§ﬁ9p lﬁgﬁféﬁi‘ﬁ% %ﬁpggt:

bet ween th%ga@beorin monet, 4nandekhbe dd B Wa-ofalhe Fegheiduritgi e teeth 15
and the gap gb between the rotor magnet 4 and the nmagnetic bal ancer 50 is
gb~: gt as eppadmtwengvésurt Thexaperatimwror i hhet sagne e fentarsanphe,

when the portion Ib in which no black is provided.is di,spo i,h part,of the
stator cor ¥ilthPseRt7 "8l REEF BEGme é%gﬁagﬁéfigl‘nat Hgﬂerﬁé?ﬁﬁra

substant | ah| ¥ fanshape- copaenbt ke Wilden the 506k § ks proviidadd 4 the
portion Ib integratedly wt the holding ring 90. Then, by nmintaining the
rel ati onshspowbetiweefi g heS@apmgpnbstivedialte feynedi byb&hend@tB0 Radnehe

otor porLL,on 204 4 e, 98 $LaREL VSN IS B 108, hoblies manee sole teeth
defl ectionpgirtlik® 1b, so that ripples occur in the rotation of the
rotor 3. Thus, the magnetic balancer 50 of substantially
arc shape is disposed in the portion 1lb as shown in Fig. 51
to make magnetic field continuous, thereby reducing the
ripples.

Fig. 52 shows the measurement result of the effect of
the magnetic balancer 50. For this measurement, the rotor
3 having the outer diameter D of about 35mm is used and the
gap gt between the tip 15a of the magnetic pole teeth 15 of
the stator 1 and the rotor magnet 4 of the rotor 3 is
0.25mm. Fig. 52 shows the measurement result of the
deflection of the rotation when the gap gb between the
magnetic balancer 50 and the rotor magnet 4 is changed.
Meanwhile, the deflection of the rotation when no magnetic
balancer 50 is provided is about 1.3%. It is when gb is
0.55mm which is about twice gt that the deflection of the
rotation is minimized when the magnetic balancer 50 of
substantially arc shape is used. The deflection of
rotation increases if gb becomes smaller than gt. Thus, it
is preferable to keep the relationship of gb2gt. If there
is no problem concerned with the space, it is preferable to
keep the relationship of gb 2 2 x gt. As described above,

it is possible to minimize the deflection of the rotatien



21 Oct ober 2003 rotation due to the influence of the portion Ib.
Additionally, it is possible to provide the magnetic bal angehi868id003

Wi t hout increasing the nunber of parts. Exanple 29 Next, the rotary notor
according to the twenty ninth exanple will be described with reference to
Fig. 57. Reference nuneral 20a designates a nmagnetic bal ancer portion
concentric with the rotor 3, the magnetic bal ancer portion extending from
both ends of the stator core 20 provi ded %f t he portion I b of the stator 1.

The magnetic bal ancer portions 20a ar onstrucied. so_that they ab each
other at thBYaBhSRIFLHrEhdN29BeEA E’@%@é}ﬁ%lf ¥ hePesd eaéjosﬁwhtblv%@i #’Fig.

57. As descri be@\éc’&raﬁﬁ%tosihé&?é‘s@hﬂ“e%m!tﬁ’epcﬁr%n%aﬁp' e, the stator cores 20
Img ma

are obtai ned by punc netic material linearly by neans of press and
stacked. Af{eicdtheicaleck o edf oporddonst prdaidedt 2d perst @f core la, the
thin portions 10 of each block 9 are bent ta obtain_fhe gonfi uration shown
in Fig. 57.SA3todes@lidedbove BREBRINy D 4 hraseit eExdple, it is

possibl e 10 RpaUAG (10 SLALO!iCO5Eq hiblrkha dTaanelt £a1 Dabapeer fued |99 20a
e, while€

as part of e stator c mai nTai ning ease of w nding when the coil
2 is fornedas Aecwedidigndsx tdengeesent exiabtplthe whatot hd, pdnt itoe IDPIRiewmi ch

no block is provided is disposed in part of the stator core t he
magnet i ¢ bai-gncefrhﬁ’o TSAEHRIRPFR OPY?QBSFH &EhGs P t'%% ?)%f‘f?%ﬁ I% Sof the

stator core 20,03 ; ProMided, - A Miai pedebhest ipn o the geot abiardiiecie
the infl ue%% n%f%ltcﬁg%\&ort | onrch %rxlrl\ whi gh no block is achi%ved. Then,

joi nting oftibelfagedt ithebad anceroder teetb 208 Wie |T®ECOHedchFhEd Tttt be
nefgrence tgbgé%; %%éf§g¥“¥éghci£§ the deflection of the rotation due

to the influence of the portion 1Db.

Example 25
Then, the rotary motor according to the twenty fifth

example will be described with reference to Fig. 53.
Fig. 53 is a plan view of the rotary motor in which part of
the cover holder 230 is cut away. The magnetic balancer 50
disposed in the portion lb of the stator 1 is fixed by
adhesive to the balancer mounting portion 230a of the cover
holder 230 so that the magnetic balancer S50 faces the rotor
! magnet 4 provided on the rotor 3. The cover holder 230 is
provided with a balancer pressing portion 230b in order to
prevent the magnetic balancer 50 from contacting the rotor
magnet 4 even if the magnetic balancer 50 is peeled. This
balancer pressing portion 230b is also a guide member for
mounting the magnetic balancer 50 to the cover holder 230.
The magnetic balancer 50 is mounted from downward of the
cover holder 230, and the position thereof is determined by
the balancer mounting portion 230a, the balancer pressing
portion 230b and the top face of the cover holder. By

providing the cover holder 230 with a mounting portion, it

is possible to mount the magnetic balancer 50 easily.




the sane Figure, respective blocks 9 are not connected by 21 Cctober 2003
-(f5- neans of the thin portions 10 but fixed to the hol di é?hggbrfaas t he
met hod for jointing the nagnetic bal ancer portions 20a isthe Saffe as in
the case in which the respective blocks 9 are connected by neans of the
thin portions 10. Wen the nagnetic bal ancer portions 20a are jointed with
each other, first, the magnetic bal ancer portions 20a are brought into
contact with each other and then, the abut4¥ent portion 20b is held between
the el ectrodes 201 of the spot welding nmachine and wel ded toget her.
Consequent | yruegerdi bg bardvieipresend exaspl bplider S3Pdsei bhethe wel d the

magneti c bal ancer portions 20a easily and furthe% | nprove_ the shéengéhégf
the stator RAIMSRIEODBENGETIISYy. BT I6-E Rﬁiﬁ%%?ﬁ?%?o?ﬁ A or
exanpl e i ndi_cat he.C i i hng s useHOrndobakip f

t oget her t i n%gglr-\‘tétisg %g‘%aﬁgé\g%;ﬁ&iﬁi“%?bi t is possibl ent o wel d9 tohe
abut ment pomndrom 20p afstbe lamgoets adwtangeonpestieoi 120z byhereansaok YAG

| aser 202 as shown In Fig. 59. Exanple 31,Althou8h theéﬁb t ment poréions 20b
of the magn@a%oT bh$ afeééfipgdedaFeF §at i RECY AEEs PECE Wh Hh A2 twenty

ninth and thir J{ﬁPaEfﬂg?hﬁ%omie%iiOﬁ ws&%epggdhefg&%@ﬁe the strength of

j oi nting by overTapping e respective abutnent portions alternately as
shown in Fig. 6®Bedxaspl ehd2mbgxttithdalatrazgr nBd o sadcoredi mp tthe heovakrty
second exanple will be descrjbed with re{ erence to Figs. 61 and 62. Fig. 61
is an enl ar geslderi 23@ astonding tothe RregeyEexpRRle, 1L 1S

possible to handle the magnetic balancer 50 as part of the
¢ } stator so that the other parts can be fixed and handled

more easily. By providing the cover holder 230 with a

magnetic balancer mounting portion, it is possible to fix

the magnetic balancer to the stator portion easily.

Example 26
The rotary motor according to the twenty sixth

example will be described with reference to Fig. 54.
Fig. 54 is a partial perspective view of the mounting
portion of the magnetic balancer 50. As shown in the same
Figure, the balancer holding portions lc are provided on

} both ends of the stator 1. fixed to the helding ring 90. By
spot welding the welding portion 50a of the magnetic
balancer 50 to the balancer holding portion lc, it is
possible to fix the magnetic balancer 30 to the stator 1
easily. Reference numeral 201 designates the electrode of
the spot welding machine. Meanwhile, it is possible to
spot weld the stator 1, the holding ring 90 and the

magnetic balancer 50 simultaneocusly.

Example 27
Although spot welding is used as a means for fixing the

magnetic balancer 50 to the stator 1 in the aforementioned



stator 1 used in the rotary notor according to the twelfth 21 Oct ober 2003
exanpl e. Wen respective teeth 15b, 15c are provided so thay d46Yr3083
substantially parallel to each other as shown in Fig. 61, the lengths Lb,
La of the magnetic pole teeth 15b, 15c fromthe tip 15a to the back yoke
portion 218 has the relationship of Lb>La. Thus, the magnetic resistances
of the magnetic paths forned in the magnetic pole teeth 15b, |5c are
different fromeach other. To verify this%phenonenon, the rotor 3 is rotated
by external force and voltages induced in respective coils 2b, 2c were
neasur ed. Assbnidhgeriat ihels nposedblel ttageelst thaewedfiingh Poxctipe ¥B2 v,

respectively, the relationshi of Vbz\c .is ' K ! )
measur ement 2&nd&e Wn%%%%%ﬁ???an ¥s 5n C}%ea%%%??/é?ogﬁgﬁigﬁtbo%%ﬁ?n

Ve/ Vb becayie ghouls 0,98 ¢ Ifad Sy a6kl snowandial iherigdused voltage is
proportional 'to driving force (accurately speaking, torque constant). Thus,

t or ques gener at addordihey tespert tventugseitd poidk thet FWesfy - f5vadtfler
fromeach other. The difference o& tor%Be &ﬁiplts in torque ripples. Then,
the rel ati opstmplenahomaangtitedalineal Ag I HHREE? ‘NE€of  the coil 2c and the

W ndi ng nun?@ét%@ e g L doRhd BasaY o080 1asdo teadc>Nbhasd d2>dls i s
determned so that the resistances of respective coils 2b, 2c are not

di fferent, poksiblehecdifmetdre olaghetési Pa2pnce™ISAntP t He=dPARECEr of the
coil 2c is d2. As a regﬁl it is possible to equalize the torques

f t
gener at ed iRPYTh&CPe§FEHHve magnetic pole teeth 15b, 15c, thereby reali zing

a rotary notor having small torque ripple. According to the present
exanmple, in respﬁfigve bl ock 9 of the blocked stator core, the nunber of

wi ndi ng Examp
The rotary motor according to the twenty eighth

example will be described with reference to Fig. 56.
Fig. 56 is a perspective view of the major parts of the
rotary motor. In this motor, the magnetic balancer 50 is
integratedly mounted on the holding ring 90 for holding the
stator 1. As a result, it is possible to provide the
magnetic balancer 50 without increasing the number of
parts. In the present example also, it is preferable
that the relationship between the gap gt between the rotor
magnet 4 and the tip 152 of the magnetic pole teeth 15 and

} the gap gb between the rotor magnet 4 and the magnetic

balancer 50 is gb>gt as in the twenty fourth example.

According to the present example, when the portion
1b in which no block is provided is disposed in part of the

stator core, the magnetic balancer 50 made of magnetic
material having a substantially fan shape concentric with
the rotor 3 is provided in the portion 1lb integratedly with
the holding ring 90. Then, by maintaining the relationship
between the gap gb between the magnetic balancer 50 and the
rotor portion and the gap gt between the tip 15a of the
magnetic pole teeth and the rotor portion 3 sc as to be

gb=gt, it is possible to suppress the deflection of the



of the coil 2 and the dianeter of the coil are increased as the | ength of
the magnetic pole teeth 15 in the |longitudinal direction t ( netic
path direction) is 21 October 2003 increased. Consequentl y,ﬂiettﬁalaéerngggi bl e
to reduce the inbalance of nmagnetic field (rotating magnetic field) anong
respective magnetic pole teeth 15 of the block 9, thereby mnimzing torque
ri pple. Exanple 33 Then, the rotary notor according to the thirty third
exanple will be described with reference'ﬁ%‘Figs. 61, 62. In the

af orenenti oned exanple, the torque ripple caused fromthe djfference between
the | engt hs rbaatimrofdue heontiheetnd IpEnEe ¢xf hth8bPOTEE ihst? nproved by

providing the coils with different nunber I, 0dLNGnd hddies present
exanpl e, i f AERE S of - thE AEgREC %E‘Lg e géert-%wilgﬁ i's w aér;l-get he wi dth of
t he magneti Baﬁ%'n?:éreeée{‘sﬂﬁf LS +nWétas ngt@ME iy Ftoe 63mddwe aklparbashi p of
w2>W is maintalned and further d2>dl is maintained not to nake the

resi stances of the coils 15b, 15c different from each other, where the

di amet er of thﬂ?f}i}i%g 2b is dl and the dianeter of the coil 2c is d2. As a
result, as ib¥ ° <af orement i oned enbodi ment, it is possible to equalize the
torque gener at edieiyt t htha espestiveoragneccoqbling t B@t Khesiwen®t NiheR eby
realizing a rotary notor having small tortq e 5r7i ppl e. According to the
present exawrphmple wili be gesribge MINGEIETY 610 4P dcked stator core, the width

of the nagns%%% YL el b 15280d3kRe (R &f mAghBeieoblalaredmncreased as
the length © fhe magnetic pole teeth I5 in the |ongitudinal direction
(magnetic ppbitdicreeidramdntsic with the rotor 3, the magnetic balancer
: portion extending from both ends of the stator core 20
provided on the portion 1b of the stator 1. The magnetic
balancer portions 20a are constructed so that they abut '
each other at the abutment portion 20b in the center
thereof as shown in Fig. 57. As described in the sixteenth
example, for example, the stator cores 20 are obtained
by punching magnetic material linearly by means of press
and stacked. After the coils 2 are formed on the laminated
stator core la, the thin portions 10 of each block 9 are
bent to obtain the configuration shown in Fig. 57. As
described above, according to the present example, it is
J possible to provide the stator core with the magnetic
| balancer portion 20a as part of the stator core, while
maintaining ease of winding when the coil 2 is formed.
According to the present example, when the portion
1b in which no block is provided is disposed in part of the
stator core, as the magnetic balancer 50 extending from
both ends of the portion 1b of the stator core 20 is
provided, minimizing deflection of the rotation due to the
influence of the portion 1b in which no block is achieved.
Then, jointing of the magnetic balancer portions 20a
will be described with reference to Fig. 58. Although, in

the same Figure, respective blocks 9 are not connected by




increased. As a result, it is possible to reduce the inbalance of magnetic

field (rotating magnetic field) generated anong respectiv ifhoR0! €
teeth 15, thereby mnimzing torque ripple. 21 Cctober ZO%IrBi&QtSéHZbO

Enbodi ment 34 The rotary notor according to the thirty fourth exanple wll
be described with reference to Fig. 64. Although the specification of wre
wi nding of the coil 2 has been nodified to reduce torque ripple according
to the thirty second exanple and the thi¥4s~third exanple, if the
specification of the coil 2 differs between the nagnetic pole teeth 15b and
15c, the effjLigncysofknyi i@ inWipaditigon®r kOdbaps £ ikewever , the helgdsd Hingo
cope with torque ripple by setting the wire w nding ngj"b‘{ion on thg:.
respective <] €he amethopr ddat §OfHENPoENE E‘ﬁg("t?itsltcg PRFRENPERe G
15a) fromt tip lba of the magnetic .eet i, 1 thks case,

t he nunmber c??oe% hgiﬁ & 5f™Fedfec |3:tehecm%§ ?’g h?’ﬁggatniég?\%é?ﬁg di amet er of

the coil 2 it?lc?]&@ss§n§reA€9ﬁh@b%dt oy heepnesent teeanplie; porguensi pel-e can
be reduced wt '

out making the specification of wire w nding of %he. il 2
di fferent baétheenthdemegopssti PelanqIas i ROPBLENSt égﬁh Si%h ﬁ‘?fdni% . w‘]‘%&s, t he
efficiency of wire w ndi r oes 0 rdi e2pke
exanpl e, t h@%yl\ﬂi & W RET nggﬁgg’)t %g%s%ﬁd}f%%géo?Péé%E%rrg dr?%déeﬂér??f g?gnté@ét

dependi ng ofhrdifih+ engtB gbnthetmagret icagiol etheet Ant Whemynethe paufment
direction) in the respective block 9 of the bl ocked Stat%rm. core,, As

a
result, it immosskblebt bsrbaldebeif@aamatimcelectrodes of the spot
welding machine and welded together. Consequently,

according to the present example, it is possible to weld
the magnetic balancer portions 20a easily and further

improve the strength of the stator portion 100 by welding.

Example 30

Although the aforementioned example indicates the
case in which spot welding is used for jointing together
the magnetic balancer portions 20a, it is possible to weld
the abutment portion 20b of the magnetic balancer portion

20a by means of YAG laser 202 as shown in Fig. 59.

Example 31
Although the abutment portions 20b of the magnetic

balancer 20a having flat end faces are shown in the twenty
ninth and thirtieth examples, it is possible to increase
the strength of jointing by overlapping the respective

abutment portions alternately as shown in Fig. 60.

Exampie 32
Next, the rotary motor according to the thirty second

example will be described with reference to Figs. 61 and
62. Fig. 61 is an enlarged view of the block 9 of the

stator 1 used in the rotary motor according to the twelfth



of magnetic field (rotating magnetic field) generated in the magnetic pole
teeth 15 of the block 9, thereby reducing torque ripple. B¢agRbserZnoihe
with

rotary notor according to the thirty fifth exanple will be describe
reference to Fig. 65. 21 Cctober 2003 _ ~I Fig. 65 is a plan view show ng
the state in which the coil 2 is being fornmed on the | am nated stator core

la used in the twelfth, fourteenth, eighteenth, thirty second, thirty

third and thirty fourth exanples- By positioning the respective nagnetic
pole teeth 15 of the block 9 substantially parallel to each other as shown

in Fig. 65, the nozzle 21 of th ty 6 s WL i poidedshi ne 203 is parallel to
t he nagneti%x%%ﬁﬁ'&@EPHEﬂ§$8¥ﬁE§ﬁIp?£ﬁ§$%§§gibIe to formthe coil 2 on a
plurality ofniberABgNGIL ietdreibl1ys pafraliebare BREEK GRS | FRHPBRi ng

the efficiency of wre w nding. Meanwhil e, by hending_ t t hi Lpns 10
after the coniBig.abd,fohfede2@ta8sEPibéd aF at%&??%?'ce%od}dé)%eén%?ﬂt he
| ami nated stator_core la is formed OWR o IHudt OyoRd. pAeealicdi IR 8 chake
pr esent exéH%?e,l 80%65@1ﬁ%ﬁaréggeésgvggnagﬁZtic pgTe teeth 15 of the bl ock
9 are subsggatiahkyipastielof oLieanh. ot Héws t heop2gRS AT FESARF2RFPR

w ndi ng machine are placed parallel to all t magnetre _p ! eetdL 15 when

the coils Zxérbheomﬁﬁéaﬁ$qrﬂﬁtm%gﬁ%FWE%p&Fbq%&%fﬂg¥§é£%ﬁug%%ﬁt i S gissible

to sinmplify,_.the NS rucs.i h ' 8 W@ d¥geachi ne. Additionally, by
4 AiBee o Tt  seno

placing th e nozzles of the wire wi nding machi ne as the
nunber of the nmagnekice fgolthiis phenomenon, the rotor 3 is rotated by
external force and voltages induced in respective coils 2b,
2c were measured. Assuming that the induced voltages of
the coil 2b, 2c are Vb, V¢, respectively, the relationship
of Vb>Vc is obtained. As a result of measurement under the
same condition as in the twenty fourth embodiment, Vc/Vb
became about 0.98. It is well known that the induced
voltage is proportional to driving force (accurately
speaking, torque constant). Thus, torgues generated in the
respective magnetic pole teeth 15b, 15¢c differ from each
other. The difference of torque results in torque ripples.

Then, the relationship between the winding number Nc of
the coil 2¢ and the winding number ND of the coil 2b is set
so as to be Nc>Nb and d2>dl is determined so that the
resistances of respective coils 2b, 2c are not different,
where the diameter of the coil 2b is d1 and the diameter of
the coil 2c is d2. As a result, it is possible to egualize
the torques generated in the respective magnetic pole teeth
15b, 15c¢, thereby realizing a rotary motor having small
torque ripple. -

According to the present example, in respective
block 9 of the blocked stator core, the number of winding
of the coil 2 and the diameter of the coil are increased as
the length of the magnetic pole teeth 15 in the

longitudinal direction thereof (magnetic path direction) 1is




teeth of a single block 9 along the magnetic pole teeth, it 1is possible to

forma plurality of the coils at the sanme tine. Further, noti on
of the nozzles 21 when wre is being wound can be sinplif?@gsaﬁghﬁéyas

possible to inprove the speed of wire wi nding and reduce the possibility

of fault occurrence. Accordingly, these effects make it possible to inprove
the productivity of wire winding on the stator. 21 Cctober 2003 -50 Exanpl e
36 The rotary notor according to the thiT%@fsixth exanple will be described

with reference to Figs. 66, 67. Figs. 66, 67 are plan yie t tor.
Assuming tiresceagedi. on Consaauan the, pbFt L850 BR5 S 4P i B0 %\%dg{:gc%?‘ie;m

provi ded is, di sposed in the stator.: i{hdFithgeétiandiehd )gamang
bet ween théﬁ%?i%%ﬁeoP%tﬁ@qgiﬁiﬁn%g%o e%??ggﬁfh and t he rot or magnet 4 is
constant, ynhalancede HRgNRNIC dTactienhalts cfgainstbierKr Bt oF "SRR t he
portion Ib in‘the direction toward the spindle shaft 8 (direction X

i ndi cat ed mirireiaingwrorasea Hi@RA®: friction on the bearing including the
spindl e shaft 8 supporting the rotor 3 increases. Consequently, the torque

| oss of the rotary notor increases thereby reducing the notor efficiency.
Then, as sh@wampte 33 g. 67, the rotor 3 is nounted eccentrically so that the

rel ati onshi p between the gap Jgi rovide I & PAHd 0fhi Ped newhirgh no
bl ock is provid%%enanahﬁhg°§ggybfﬂb‘%5i ggggﬁlt e opposite side thereof is

g2>gl . As a rg H:'\{z]fmEJ‘c?esgﬁﬂé}P&itﬁréfhteﬁc@gmcga glhe side of the portion Ib can
be equivalgﬁFP§ the sane as the nagnetic

62. In the aforementioned example, the torque ripple
caused from the difference between the lengths La, Lb of

the magnetic pole teeth 15b, 1l3c was improved by providing
the coils with different numbers of winding. In the
present example, if the width of the magnetic pole teeth
15b is wl and the width of the magnetic pole teeth 15c is
w2 as shown in Fig. 63, the relationship of w2>wl is
maintained and further d2>dl is maintained not to make the
resistances of the coils 15b, 15c different from each
other, where the diameter of the coil 2b is dl1 and the
diameter of the coil 2c is d2. As a result, as in the
aforementioned embodiment, it is possible to equalize the

: torque generated in the respective magnetic pole teeth 1l35b,

| 15¢c, thereby realizing a rotary motor having small torque
ripple.

According to the present example, in respective

block 9 of a blocked stator core, the width of the magnetic
pole teeth 15 and the diameter of the coil are increased as
the length of the magnetic pole teeth 15 in the
longitudinal direction (magnetic path direction) is
increased. As a result, it is possible to reduce the
imbalance of magnetic field (rotating magnetic field)

generated among respective magnetic pole teeth 15, thereby

minimizing torque ripple.



flux Sgt generated on the opposite side. Thus, the unbal anced nagnetic
attraction is reduced thereby decreasing torque | oss. Thi§1qgﬁgggﬂ¥@3that
unbal anced magnetic attraction is generated due to the inbalance o

magnetic flux in the gap and proportional to the square of the nagnetic
flux 8g, in the gap. According to the present exanple, the portion Ib in

whi ch no block is provided is disposed in part of the stator core and then
the rotor 3 is placed eccentrically towa®the portion Ib. As a result, the
unbal anced magnetic attraction is reduced so that the |load applied to 21
Cct ober 2008mbesitimertthe34beari ng can be reduced thereby suppressing the

increase of shaft |oss. Exanple 37 s OfnhaceH HNg o the thirty
seventh exanpl &N Irloq?er%lé%?r:??ﬁe cﬁngpﬁlrng# :Liae/nggét 0 Fi g.9 68. In the

af orement i oned_enhodi . HOLOL eBcd @ PTRPWL. ed  eccentrically toward the
si de of theeﬁﬁp?'e%lﬂlbge&%c%greggf‘r“ﬂ?o 'Feduce the unbal anced rr%?‘régti

C.
attraction. Aflenewgh the spéatficgtihe §fp HEDIWIRSIBIOE A Hed on
the opposite side of the_ portjon_| tiy, bheodielg @RPEhSE,
the sane ef haét bean Hé’fg’c%f?e‘ii/eﬁ‘? IA%%H?éi %%Jtcgl%h%lg?%gent exarrplge, when t he
portion Ib jn which n ' hiR@dxifpdi sposed in part of the stator
core, the dg‘ﬁtyosfec?rﬁlee%égg@nth?ﬁ%@\ggosi te gi de of _the portion lt?-te%s

enl arged asigonpar epad i ficdteieapet otheheoidt Herd b 5RkE. PRIVES LSUIT, the

unbal anced nagnetic attraction js.r c 0 tef heck 8advapid ived-d o the
beari ng can™BE"eEdGc &P ﬁ%%ee% Jsitﬁpgggsi%%éﬁt h%{?n%reage ona

winding work drops.
i However, it is possible to cope with torque ripple by

setting the wire winding position on the respective coil 2,
at a predetermined position (distance L from the tip 15a)
from the tip 15a of the magnetic pole teeth 15b, 15c. In
this case, the number of windings of respective ceoil 2 is
the same and the diameter of the coil 2 is the same.
According to the present example, torque ripple can be

reduced without making the specification of wire winding of
the coil 2 different between the respective magnetic pole

teeth 15b and 15¢. Thus, the efficiency of wire winding

work does not drop.

: According to the present example, the wire winding
positions at the coils 2 are made different depending on

the length of the magnetic pole teeth 15 (magnetic path
direction) in the respective block 9 of the blocked stator
core. As a result, it is possible to reduce the imbalance
of magnetic field (rotating magnetic field) generated in

the magnetic pole teeth 15 of the block 9, thereby reducing

torgue ripple.

Example 35

The rotary motor according to the thirty fifth

example will be described with reference to Fig. 65.



shaft | oss. Exanple 38 The rotary notor according to the thirty eighth
exanple will be described with reference to Figs. 69, 70. R i

partial perspective view of the stator portion 100 and Fi 51%0019?%2?03
sectional view of the magnetic pole tooth 15b in the center, in which the
length L from the tip 15a to the root of the back yoke portion 218 is the
shortest of the nmagnetic pole teeth 15b, 15c. As explained in the thirty
second exanple, if the magnetic pole teeth®15b, 15c are provi ded
substantially parallel to each other, the magnetjc resist ncg\ chhthg .
magnet i ¢ pafhgf.oGfeds re thbaR1v ey 05BPYWAOT3 t@-S%ﬁﬁe%Pc"’g‘&F {88 58,

15c differs, so that the magnetic,_, resi_st f pagRekl q gpaldedpassi ng
t he magnetig p& £ bt HFHY n%natgﬁoﬁ'ﬁg'lﬁ'?%q‘fes&rse%%g%d. In this case, the

magneti c polg.teetdhy A5 arg provhdrd eWghhddritmpdtioantki sgcopordt.i GHSLR2DE for
stacking the stator cores 20 to fix the stator cores 20. As a result, it is
possi bl e t ogauahd eertyBgmtdxampisi Bygpuseioning he nagnetic path passing the

respective teeth 15b, 15c by | am nati he st h&OknB% means of the
tri med cauFRER§Hrs d‘?%gn‘%/ﬁ”‘? h%oﬁﬁg%gteittg g'o eC?ft g{eth 15b. The trimed

caul king  pgpbisas, 206 AP ¥-$11&8Sthoekhe rrgret ixs pshewneénh FBig- ther eby
deteriorating the nagnetic characteristic of the np neééé EOl e tr%q;lhebe.
By provi di nghehactzerl aredfnet§ ctheover ee ¥R MGF Wed | kPn§3FSrtions, it

e B e S R R B S e e gt
form the coil 2 on a plurality of the magnetic pole teeth

3 15 of the same block thereby improving the efficiency of
wire winding. Meanwhile, by bending the thin portions 10
after the coils 2 are formed, as described in the twelfth
embodiment, the laminated stator core la is formed as shown
in Fig. 31.

According to the present example, because the

respective magnetic pole teeth 15 of the block 9 are
substantially parallel to each other, the nozzles 21 of the
wire winding machine are placed parallel to all the
magnetic pole teeth 15 when the coils 2 are formed on the
magnetic pole teeth 15. Thus, it is possible to simplify
the construction of the wire winding machine.
Additionally, by placing the same number of the nozzles of
the wire winding machine as the number of the magnetic pole
teeth of a single block 9 along the magnetic pole teeth, 1t
is possible to form a plurality of the coils at the same
time. Further, because the motion of the nozzles 21 when
wire is being wound can be simplified, it 1is possible to
improve the épeed of wire winding and reduce the
possibility of fault occurrence. Accordingly, these

cffects make it possible to improve the productivity of

wire winding on the stator.



teeth 15b having the shortest length in the |longitudinal direction
(magnetic path direction) of the magnetic pole teeth 15 i 1%9&05 gtive
bl ocks 9 of the bl ocked stator <core, with the trimed caulXihg portions 20c
for lamnating and fixing the stator core, the difference of magnetic

resi stance anong the respective nmagnetic pole teeth decreases, so that the
| mbal ance of magnetic field generated anpyg the magnetic pole teeth 15 is
reduced thereby minimzing torque ripple’ Exanple 39 In the twelfth
exanple, the stator portion 100 and the rotor 3 are attached to the base 40.
However, thé&xafrpl¢ & ng construction is al so avail abl g; t hat iJFSf‘,OcaS shown
in Fig. 71, the r i vhidedrdiddhed rome tROrsy §ix t ober 2003
-53- flexible dF?%gd#?%%zﬁﬁf??é?hg spindfgﬁshaft 8 of the rotor 3 is
engaged wi t b, LheleRaADeRsotibedneitl reeren¢retodiigt 6P+ portion 100 i ncor porati ng

the stator 1 in the cover holder 230 in. | ¥ egh sopbigwr at ixgunsidg xed to
the frame 180. t Fidmh Yhe &6r2hP6B gﬁd‘?%gﬂggéeM/portion 141. According to

this constryction, the hotiomfacg ehet hrenver bl der whigh e B IBht BLt
with the sukré?‘gcg%g’f&% e&gc}frgw portion 141 in order to._deter.m ne Jhesq

h
posi tions obrbRe det ars Xpeposad it aber stalidngt 18 ABPYRL thérdor .

However, it is preferable to set e phat Reghamimated st at or
core la so a8dt &Ffe 93P HRAEYSHi't P%p‘?hte?:q'%a'rr?t% ?fgff 5ce of ° the frame 41]40 in
e

order to enhange the d;?&&“{@&YrQEorpﬁhaigHwimgis Asonetanithe $NRBHPECH
stator | is~containe I n the cover holder 230 so thgt rt e £S5Lat Ahel can be
handl ed asmagweitiofatteactaonr 266t PERITF HWLaTPERhIE, T s

. : i fr 8
i portion 1b in the direction toward the spindle sha

(direction X indicated by the arrow). 'As a result,
friction on the bearing including the spindle shaft 8
supperting the rotor 3 increases. Consequently, the torque
loss of the rotary motor increases thereby reducing the
motor efficiency.

Then, as shown in Fig. 67, the rotor 3 is mounted
eccentrically so that the relationship between the gap gl
provided near the portion 1lb in which no block is provided
and the gap g2 provided on the opposite side thereof is
g2>gl. As a result, the magnetic flux Bgl on the side of

L the portion 1lb can be equivalently the same as the magnetic
flux Bg2 generated on the opposite side. Thus, the
unbalanced magnetic attraction is reduced thereby
decreasing torque loss. This reason is that unbalanced
magnetic attraction is generated due to the imbalance of
magnetic flux in the gap and proportional to the square of
the magnetic flux Bg in the gap.

According to the present example, the portion 1b in
which no block is provided is disposed in part of the
stator core and then the rotor 3 is placed eccentrically
toward the portion lb. As & result, the unbalanced

magnetic attraction is reduced so that the load applied to



possi ble to mount the stator 1 on a franme having conplicated configuration

wth side wall or the like, so that the process for buildiﬂg?j:tg %}% otary
notor is facilitated. Exanple 40 The rotary notor according to P e fortieth
exanple will be described with reference to the Figure. Fig. 72 is a front
view of the rotary notor. This notor is a brushless notor having thin

structure, which is used in floppy disk_%ri_ve' units, hard disk drive units
or the like. Reference nuneral |. design t\es a stator, nuneral 2

desi gnates coils wound around the .magnet.i.c hal3i0fg #he shatemnsh
nuneral 3 d§§?gr?ﬁ%‘él%gr6?6r?eaﬁadﬁ&%@faﬁh%p&dgs%gﬁgt &s a rotor magnet. The

stator 1 is Go J#ctedss0 that a plurality of stator conponents (block) 9
are connecféd y nmeans of the thin portions 10. Each 21 Cctober 2003 i

-514-- respective stator conponent 9 conprises a plurality of nagnetic pole
teeth 15. Fig. 731i§afront view of the lam nated core (Ilam nated
connecting sE%RBP €3 res) constituting the stator 1 shown in Fig..L 72. Fig.

74 i's a side Vi emd heseafy Aetoshavrard Figuresthehghdhiye SSVEhe magnet i ¢
material 321 obtained by punching by maan%,of prIess, that is, the shape of
the stator cevagple &1k basgecibed withsresesencsi tedg- &% 'rom the stator 1 shown in

Flg. 72 wth, Lespedt rﬁé’né-B{xgExaEh%diﬁeﬁﬂle siat ppreenponentmwnad t he thin
portions 10 i TOhnect e stator conponents. Reference nu,maraIdZO .
desi gnat es Lhe s wd By cobearl teguisigts of the portion ip in order to
reduce the unbalanced magnetic attraction. However, by
1 enlarging the gap gd of the block 9r provided on the
opposite side of the portion 1lb by gd relative to the other
gaps g, the same effect can be achieved.

According to the present example, when the portion
1b in which no block is provided is disposed in part of the

stator core, the gap of the block on the opposite side of
the portion 1lb is enlarged as compared with the gaps of the
other blocks. As a result, the unbalanced magnetic
attraction is reduced so that the load applied to the

bearing can be reduced, thereby suppressing the increase of

shaft loss.

Example 38
The rotary motor according to the thirty eighth

example will be described with reference to Figs. 69,
70. Fig. 69 is a partial perspective view of the stator

portion 100 and Fig. 70 is a sectional view of the magnetic
pole tooth 15b in the center, in which the length L from
the tip l5a to the root of the back ycke portion 218 is the
shortest of the magnetic pole teath 15b, 15¢. As explained
in the thirty second example, if the magnetic pole teeth

15b, 15Sc are provided substantially parallel to each other,

the magnetic resistance of the magnetic path formed in the



Thin magnetic material 321 obtained by punching by neans of press extends
straight, and on the other hand, the shape of the stator L,i§ughdiSéodr - A
plurality of the nagnetic materials 321 or the connecting stator cores are
stacked to formthe | am nated core 20. Reference nunmeral 311 designates a
pair of protrusions extending on both sides of the thin portion 10. Fig. 75
is a front view showing the state in which the <coils 2 are forned
around-the magnetic pole teeth 15 of t he ~SHanmi nat ed core 20. Fig. 76 is a

side view thereof. Wien the coils 2 are fornmed, as _sh | ' f;
exanpl e, thagteeini pdlagteashi 360203 5% Jotfed- aFoa%\é%sq ﬁ}g%gm?ggieﬁé‘%{ he

| ami nated core 20 formed_straight., , ] QhgWthes mdd¢he il ¢ ododed
froma mﬁreQﬂﬁﬂﬁ?ﬁﬁ?ﬁzﬁfetB? gagﬁﬁgggngiﬁﬁnﬁéﬁﬁe gﬂnding é%ézles

respectivel y,.And 2. WM £ 2OkhWikey ar asvatwdb@edund the magnetic pole tooth
or teeth 15.7 I'n this condition, the wre w ndin rrachbmi:%OSa%rbpgviéggat ed
Wi t hout bei ng remt ritet edchyet hehehagaret ihe ot antRatEd bt €70, and
therefore the coils 2 can be.forne . 2003 skackieasitlyes statbat it
i s possi bl e Widtwi FRATHe scﬁﬁé{‘f%?? %c?u%‘i]tc%&mcat high density. |
Addi tional | g:oe&e“zé he,CPi kSthd atetmr nerrem 20 pl uhal it Fasfulithe SEatdr

, It

conponent s IS possible to wwnd wres contjnuously wth L.ng the
Wi res betmegméﬂﬁbk&atorequnﬁéﬁ@nﬁé@@ﬁ?&%xﬁﬁﬁ%??ﬂ%cecP§s§%§éﬁﬁﬁé%%%§ at

st or comanit 48R b8 - ERRGF Ry S T R Bl T e hd i e
between the §Qi |$c2tor core by means of the trimmed caulking portions
} in the magnetic pole teeth 15b. The trimmed caulking
portions 20c apply stress to the magnetic pole teeth 15D
thereby deteriorating the magnetic characteristic of the
magnetic pole teeth 15Db. By providing shorter magnetic

pole teeth with trimmed caulking portions, it is possible

to equalize magnetic resistance thereby reducing torque

ripple.

According to the present example, the magnetic pole
teeth 15b having the shortest length in the longitudinal

direction (magnetic path direction) of the magnetic pcle
teeth 15 in the respective blocks 9 of the blocked stator

! core, with the trimmed caulking portions 20c for laminating
and fixing the stator core, the difference of magnetic
resistance among the respective magnetic pole teeth
decreases, so that the imbalance of magnetic field
generated among the magnetic pole teeth 15 is reduced

thereby minimizing torque ripple.

Example 39

In the twelfth example, the stator portion 100 and
the rotor 3 are attached to the base 40. However, the

following construction is also available; that is, as shown

in Fig. 71, the bearing 7 is provided on the frame 140 of a



Fig. 77 is a front view show ng the stator 1 which is deforned to a .
circul ar shape by bending the thin portions 10 after the i f or med
on the lam nated core 20. Fig. 84 shows a process in whi c?t?@ogﬂ%@s
portions 10 are being defornmed with the stator 1 being pressed on the
bending jig 319. Fig. 85 shows the state in which the stator 1 having an
appropriate shape has been obtai ned by benglj%_ng the thin portions 10. As
conpared with the stator in which the |amnhated cores 20 are independent,

this construgtion,does;not ipereasg;ihe Jpumher; 0f1d henpart 3 ofr tdiee | aotaat ed
core 20 and~elTmmnates the necessity of handling small parts. Fig. 78 is a

front view showish@ddeyddni nehedheobea2@naf A, herut Hemeshape. SKagoL79 is a
side view of the Ilam nated core 20 shown in Fi‘%&?& . Di H_Xerent frq_‘rg%ggr

| ami nat ed coperdticun G0 RrEoyBOTERéNFafRaSed [&oT e 20" of "%t & VPifesén
enbodi nent | rovided,wih re elLVve, .prat nusigngs yhighragt fasmm NBgnetic
path form ngaagr Horf dﬁszln\‘/ﬁli c{%ggéiég?ﬁé'dggln l%zt h'sides of the thin portion
10. Fig. 80tghewgH hehstated ne@hasl the saires Dareléor idd-onAcaerding

| am nated core 20 shown in Fig. 78. Fig. 81 is a side_ view of thﬁ}el ac{n' nat ed
Q} e
0

core shown | hoFitdis7&ormruspiemowshet RETEPH §PF T ch ' FsCHEPSr Fa

circul ar sha by 21 Cctoher 2003 -5 endi-2g Lhe d hife porteqQnpd@tased L&l g.
77. Wen ththgflor al a s Oangceacf:%t‘g]f%l? ?hlgsgggr%ngd, a magnetic pgth is formed
by the respechi vedeai o afetdienimgnehé cppat.vioher mihgtporredas 314ndbddid

on both sides of the thin portions 10 as shogn i Ei% 82.iEy. he
respective pBERECTof FHARUSE ¥ BIINT oERREGCSn bbH S Tes 6F tRe thin

preferable to set the bottom face of the laminated stator
core la so as to be in contact with the mounting face of
the frame 140 in order to enhance the accuracy of
positioning. As described above, the stator 1 is contained
in the cover holder 230 so that the stator 1 can be handled
as a unit of the stator portion 100. As a result, it is
possible to mount the stator 1 on a frame having
complicated configuration with side wall or the like, so
that the process for building in the rotary motor is

facilitated.

Example 40

The rotary motor according to the fortieth example
will be described with reference to the Figure. Fig. 72 is
a front view of the rotary motor. This motor is a
brushless motor having thin structure, which is used in
floppy disk drive units, hard disk drive units or the like.
Reference numeral 1 designates a stator, numeral 2
designates coils wound around the magnetic pole teeth 15 of
the stator 1, numeral 3 designates a rotor, and numeral 4
designates a rotor magnet. The stator 1 is constructed soO
that a plurality of stator components (block) 9 are

connected by means of the thin portions 10. Each



portion 10 as shown in Fig. 77 and the magnetic path formng portion 314

| ocated on both sides of the thin portions 10 as shown in ig. 82

fasteni ng nenber insertion portions such as C shaped cut - dut 38 8 10a
and circular holes 10b into which resin pins, screws or the like are to be
inserted or screwed to fasten the stator 1 onto the substrate or the |ike
are fornmed. The fastening nenber insertion portions are capable of fixing a
plurality of the stator conponents 9 of “F%ie | ani nated core 20 tightly on

both sides thereof. Fig. 86 shows nmagneti,c nater.i 3 f.-Lhe «ot her shape,
obt ai ned byreanekitiy ehys FEET o‘?O‘bP%‘g.ntTﬁecﬁgﬁjﬁel’[slaécs %ré?gﬁél 321 has

bridge-1ike_ reinfaorci 1p0Ns1809 in the vicinity of the thin portions
10. Fig. 8?“§ﬂ8ﬁ§‘fhéﬁgg$gg%é§$: ich the reinforcing portions 209 for

reinforcing thesghi mpars ionsrdftaveeremdysdaafkaditae2eofPS®2 (not  shown)

are formed This procedure nmakes it possible to prev - LRI Rhebyddens 10
of the Ianihaaadm@ﬁaﬁ:RPﬁﬁQﬁﬁk%$n§t8§P5rﬁ&f%ﬁj)éhﬁ%%%ggﬁﬁhgnnealing t he

| am nat ed core, 20 or. tr mepy  f 0f; COKl4 NG Bysiplacy hgwt hbemagriet | AS
mat eri al 322 BHOKR 1Rifcitd by means of press as shown in Fi g..8§ iy fhe
press punchihBgnpieceusutde, stiset shebet N P SI3E#ier PAFSEART~ b Used

more effectively than in the case of the _inte NRe gggethhhgneﬂya
reduci ng t heb&ABEGeS &Y (HENFRTRY | BY F&anﬁbq?hgﬁﬁ%ﬁgmaﬁ by punching. 21

Cct ober 2003.- 7~ G 8818, 218 daaviged ofo thestapendi édeserd XF
whi ch the 08nnect|ng stator cores punched by neans of press, sad¥%ff%}orn1
the thin potheosthtcas kshetvewnnifi §1973 74 &/ith respect to a p

! of the stator components 9 and the thin portions 10 which
connect the stator components. Reference numeral 20
designates the laminated core if required.

Thin magnetic material 321 obtained by punching by
means of press extends straight, and on +he other hand, the
shape of the stator 1 ie circular. A plurality of the
magnetic materials 321 or the connectigg stator cores are
stacked to form the laminated core 20. Reference numeral
311 designates a pair of protrusions extending on both
sides of the thin portion 10.

Fig. 75 is a front view showing the state in which the
coils 2 are formed around the magnetic pole teeth 15 of the
iaminated core 20. Fig. 76 is a side wview thereof. When
the coils 2 are formed, as shown in Fig. 83, for example,
the wire winding machine 203 is located at a position
facing the laminated core 20 formed straight. Then, a wire
or wires are introduced from a wire winding nozzle or a
plurality of wire winding nozzles respectively, and a wire

or wires are wound around the magnetic pole tooth or teeth

15.

In this condition, the wire winding machine 203 can be
located without being restricted by the shape of the

laminated core 20, and therefore the coils 2 can be formed



conbined with the magnetic material in which no thin portion is forned.
Fig. 89 is a partial perspective view of the |lam nated st whi ch
is deformed to the shape of the stator 1. Here, thin port?%ﬁﬁﬁggéﬁﬁﬁg
portion 329 is fornmed. This construction nakes it possible to bend the
thin portion 10 easily even if a nunber of the magnetic materials are
stacked in the | am nated core 20. The cefifiecting stator core shown in Fig.
73 has fixing portions 219 on both sides thereof. The fixing portion 219
may be a pesistigni Ngo perkion tnade pafssaitiot evo cviadl Bi Cesh Isf- ¢ shaped
cut-out portion or protruded portion. Thi opstr L,on | ligatesithe
handl i ng offutilgclmnendt 88 hég edfﬁl.s%}’oriti%ﬁ‘g’r]@&%’“?%ga’f'i ﬁh%gi portion 219 is
capable of, i_nproyvin hg_agcun acy, 16f+.past tE10ai 8gavben compdremtated itore
conposed o% 53%1d¥%f8?§ %P %oEnec%ingigtator cores is wund with wire. Fig.

90 shows the ?o’ﬁ@:[blei Bowhiial wHedsbantietiessdy ¥6 theWe Mt Gl tRetPRi n
t

portions 10 after the coils are forned (the reppesgntald o qfnd he coils 2
i s omttedwidg® betvefRetBRafGAPr (G 9?)?%§i%n§8f§%%#g each other which

acts as the netd r NG HROTEH 00 Bdxdt 0bnt he, weieghbrrd ngp st &t @r
conponentsq§QJ éﬁéﬁlgﬁ%%aggd core 20 Jérégfiit to each other or placed near

each ot her sgud fdwenedtbe aopiespddivng freghet $ 82 BAThSPEPANTG Porti ons are
7ot on” sheriaby EralsR7H0a" el 2R Rl 2109, poRciace Aiong LTe
Figure, refgrence, ntWerabi3a4adesignates the wel ded portion. Fig. 91 is a
_parplal_sectlonql view show ng the detail of the mel%%%o%pﬁFkﬁﬁmﬁg4isBy
fusing 21 Cctolkirg 2008 is8a front view showing the s
- deformed to a circular shape by bending the thin portions
10 after the coils 2 are formed on the laminated core 20.
Fig. 84 shows a process in which the thin portions 10 are
being deformed with the stator 1 being pressed on the
bending jig 319.

Fig; B85 shows the state in which the stator 1 having an
appropriate shape has been obtained by bending the thin
portions 10. As compared with the stator in which the
laminated cores 20 are independent, this construction does
not increase the number of the parts of the laminated core
20 and eliminates the necessity of handling small parts.

Fig. 78 is a front view showing the laminated core 20
of the other shape. Fig. 79 is a side view of the
laminated core 20 shown in Fig. 78. Different from the
iaminated core shown in Fig. 73, the laminated core 20 of
the present embodiment is provided with respective
protrusions which act as a magnetic path forming portion
314 which is formed on both sides of the thin portion 10.
Fig. B0 shows the state in which the coils 2 are formed on
the laminated core 20 shown in Fig. 78. Fig. 8l1.is a side
view of the laminated core shown in Fig. 78. Fig. 82 shows

the stator 1 which is deformed to 2 circular shape by



and fixing the magnetic path formng portions 314 in this manner t he
stator conponents 9 of the lam nated core 20 can be fixed 2(}103 That
is, the integrated structure of the |am nated core 20 is st |I|z SO
that nounting of the |am nated core 20 onto the substrate through mai nly
the magnetic path formng portions 314 can be nmade firmand secure. Fig. 92
shows the state in which a plurality of stgcked magnetic materials 321 are
wel ded by spot wel ding a single p05|t|on a plurality of positions. That

Is, the magnetic materials 321 are n ed by t ‘upp el ectrode 325 and
the | over ebPesdidHe BB Blf‘lilh@"é'ﬁépr\/\g'l% %é J?le'ong t he thi ckness of

t he magnetic ma P r [ ai pl 8r abicheaof st egti
tufqérgzﬁhe éf}?éHi?a ShafRe s&.dat?&: 1 wededtic

magnetic materia and a rge current is supplied thereto in order to
fix a plurglatty i fdsms:ﬁabkedharag&e@a;:meem@,%s 3(2@ sipef H@Wt%%epauh

current paSS|ng portion by self ner at ed heat . I ; ality of
the stacked fR&FH€td Pt EFT1SI éléz OCEY |°>Pé§’ ra ed?% he |isjll;case
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magnetic naterial s sho in Fig 1 singl e
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pressure i spappliced 1P tae shaekednmigdet 82 et 579 3BEMERS &qsﬁ@%mn
current is sug Rl ed tgurc%rpe Stacked ORINGL G TS AbSs 32841 Brer defrd@rdpse

the:current PR
holes lDb into which resin pins, screws or the like are to

be inserted or screwed to fasten the stator 1 onto the
substrate or the like are formed. The fastening member
insertion portions are capable of fixing a plurality of the
stator components 9 of the laminated core 20 tightly on
both sides thereof.

Fig. 86 shows magnetic material 321 of the other shape,
obtained by punching by mean of press. The magnetic
material 321 has bridge-like reinforcing portions 309 in
the vicinity of the thin portions 10. Fig. 87 shows the
state in which the reinforcing portions 2098 for reinforcing
the thin portions 10 are removed after the coils 2 (not
shown) are formed.

This procedure makes it possible to prevent the thin
portions 10 of the laminated core 20 from being deformed or
damaged in annealing the laminated core 20 or treatment for
coiling. By placing the magnetic material 321 to be
punched by means of press as shown in Fig. 86 in the press
punching process, the sheets of the magnetic material can
be used more effectively than in the case of the integrated
type core, thereby reducing the amount of the material to

be thrown away by punching.



t hereof. Consequently, a plurality of the stacked magnetic 21 Cctober 2003

-51- materials 321 are fixed integratedly. Fig. 95 is a s q?ﬁ | inaw of
the fused portion 327 of the lam nated core 20 according ?@ Fg&ﬁgp od.
Figs. 96, '37, 98 show still another nmethod for fixing the magnetic

materials 321. As shown in Fig. 96, slight dent/protruding portions 328 are
provided at a position or a plurality 0i5@psitions on the surface of the
magnetic material 321. This dent/protruding portion 328 can be forned

easily by pressh?g; Ege@s‘ES§¥H§WbiQwF69-tﬂé1l@mﬂﬂéﬂéﬂiédr@fZDhQn”agnetiC
materials 321 o i ned by punching by press, the nmagnetic materials having
the dent/ preichdichg parincatsird?staterstacked puTiedied thie meaRat Pénpress

corresponding to the dent/protrudin ortio 328 .are njipped ackqs he
| ami nat ed c¥P e220tBy IREEhSTG Yt ﬁ@€5}08lg§tF6d§h§§glaﬁ% Th%'lg§e§r%

el ectrode 3 - n WHLkNesSe Ofcthechanknatied uetich 26 pressure is
applied to‘ggﬁgiﬁggiﬁgﬁghkggfe and a ?arge current is supplied thereto. As a

resul t, thepstenibpr asr ddinmgdpor thins 328iara pRE¢ARALy ORFEIRRCBYVEhEirYr ge
current passing therethrough .and the_ dent/protrudi, ' 8 e fused
to each cﬁ%@rg%? ﬁﬁ@lﬁiﬁ%%;ﬁﬁﬂ§q¥wﬁpﬁﬁ7£é5w§ 6§nl?ﬂq§%§f@g? g% t? at a
plurality ofnihe skacked sFRGRst ilc. Ma&réal sndrlpare idmtegrsiregl yoftxed.

Fig. 99 is a view show ng the details of the coil formng portions of the
magneti c pdd2o t st fotBeidn t Mdid ganetedctbee BBKeEn itthiROFHiRre, TPeP8PENCe

LR, B el Sy 0] LRl BT Ghcic
materials are stacked in the laminated core 20.

The connecting stator core shown in Fig. 73 has fixing
portions 219 on both sides thereof. The fixing portion 219
may be a positioning portion made of a hole, circular
shaped or C- shaped cut-out portion or protruded portion.
This construction facilitates the handling of the laminated
core 20. Additionally, the fixing portion 219 is capable
of improving the accuracy of positioning when the laminated
core composed of a plurality of connecting stator cores is
wound with wire.

Fig. 90 shows the stator 1 in which the laminated core
20 is bent at the thin portions 10 after the coils are
formed (the representation of the coils 2 is omitted here).
In the stator 1, the protrusions'facing each other which
acts as the magnetic path forming portion 314 of the
neighboring stator components 9 of the laminated core 20
are fit to each other or placed near each other and then
the corresponding magnetic path forming portions are fused
and fixed through both end faces or a single end face along
the direction of the layers by means of YAG laser or the
like. 1In the same Figure, reference numeral 324 designates
the welded portion. Fig. 91 is a partial sectional view

showing the detail of the welded portion 324. By fusing



100, part or all of the corners in the cross section of the nmagnetic
materials 321 punched by neans of press are formed so as tf @@ogir othly
round shape 330. A plurality of such magnetic materials are stacked. 21
Oct ober 2003 Then, it is possible to wind directly the am nated core 20
with wire or the |am nated core 20 covered with thin coating filmwth
wre- That is, it is not necessary to orminsulation treatnents on the
| am nat ed core 20, such as integrated nolding of resin, formation of resin

bobbin or fysi ngigin'gn%meawa ex1eetpafhUborafig $OZ whow tdied chnl thésni ng
portion cross section 329 of other configuration. The nagnetic gat?&l al s
321 punchegannaeanshef spress TomPIRMEEr Hs8Esebei dFMNa cHPpar t¥or all

of the corners are_formed with |arge-radius,round.s %Q%%\’élt@@d
smal | - r adi G2 oeddt $K§ em°§§2r}llfeﬁ'§g'-ra |%Jtsl %%Ungquhgpes 31 are forned on

the outsidg Sr8f SEWRhaUL eIBSttdH e€66e 0P OSEackedbirgiretd ¢ somtheaital s
321. As aresult, It I's possible to wnd directl I nat ed core 20

the la
with wire aoudeihgnbfatbe demd edrst PTi£h PRER GBS P TITTRI th w re.
Additionally, this construction is o] Nt VM 19m:-h8i ng
danmaged by % ‘é%?n‘@?’sngﬁf LFJE’«? ngr?eetil'p%pﬁé%g?i g?gﬁg}égctgtog%l%or?b%th%sigdes of

the lam natgd coke. rFom axamleurd. a round shape larger than half of the
sheet thickness of the magnetic material is fornmed

f n the oute e€g gf
the outernost Eim. pPacebowshithec SiAFucE oPLER BePaME 4ipi ioe{i s % %ﬁl n
magnetic materials. Figs..103, 4 i gl MY | £V BRdla
pa?tial se&ﬁ%%?llei%al,gerlagg 3%9. A& FoPLE! BY EFB%D%@ZT o'l g

réspectively, show ng the I'am nat ed
position or a plurality of positions. That is, the

| magnetic materials 321 are nipped by the upper electrode
325 and the lower electrode 326 of the spot welding machine
along the thickness of the magnetic materials, pressure is
applied to a plurality of stacked magnetic materials 321,
and a large current is supplied thereto in order to fix a
plurality of the stacked magnetic materials 321 by fusing
the current passing portion by self generated heat. As a
result, a plurality of the stacked magnetic materials 321
are fixed integratedly. In this case, the strength of spot
welding is larger than in the case of caulking or adhesion
and further, it is possible to select the position to be
spot-welded freely.

Figs. 93, 94 show another method for fixing the
magnetic materials. As shown in Fig. 93, the protrusions
311 at a single position or a plurality of pesitions of the
stacked magnetic materials 321 punched by means of press
are nipped between the upper electrode 325 and the lower
electrode 326 along the thickness thereof as shown in Fig.
94, pressure is applied to the stacked magnetic materials
321 and a large current is supplied to the stacked magnetic
materials 321 in order to fuse the current passing portion

thereof. Consequently, a plurality of the stacked magnetic



core 20 of another configuration. Fig. 103 shows the state in which
insulating thin plates 333 are bonded to the upper and | ovarosdpéases of
the |l am nated core 20 corresponding to the stator conponent 9 Fig. 104
shows the state of the coil form ng portion cross section 329, in which the
insulating thin plates 333 are bonded to the upper and 21 Cctober 2003 | ower
surfaces of the |am nated core 20. Conseggently, this construction nakes it
possible to wind the am nated core 20 with wire w thout perform ng

i nsul ati on treat et ggltggelQmﬁyaethégfaeﬁdlguchFlgnté@%ﬂ&xﬂnnld|ng of
resin, formation of resin bobbin and fusing. of |n |n%%25eet . 105
is a partldcdﬂmapectvvewvoéwtﬁﬁ fused T hern £ t &d" an Fi g.

106 is a partial_section view .the shomm |n Fig. 105, the
| ani nat ed &Y c%it%?ﬁgrgf“f‘gm i kté1 Véﬁféng %Aﬁeet 334 which is sandw ched
between arbi tragy i e66S 97, agpl whdv tsytbiltdmo‘nhgnemle@hwt daml Elx30g

punched by means of press. The wiring sheet 334 has rln% ‘ﬂ§f3§h?
which is anttengezghetiterategiadiongZshects ERGVR168 SHGS t e coit formng

cross section 329 whicgh contains.t ring Pg@gdga4aa&éf d9 ok her
| ami nat ed E&E* @EF?Fr?ﬁﬁggnBﬁ tf%n%méﬂg %oss?ble to connecfﬁihe term na
wire of the cpidr21ieythe pwsliitﬂ.@r@itdrerthéBﬁquaCheO\ﬁﬁ tihgg M|t B34, Fi g.

107 is a partial perspective view of a further |am nate nd Fig.
108 is a pmﬂﬁeﬁl@b032bnalTOF@WdQﬂﬁﬁRﬁﬁtr lgﬂoﬁﬂrtﬁoﬁlgi§1é§ﬁxﬁ%

nagnetlc H%$ggi%apgeP§§g§ Sl t aphed thoggo&thno#ﬂdua92unmated

core rate 336 is of the sane shape as the
magnetlc ﬁliil&fﬁ@ilﬁglofandel maqirmﬁmg naterials 321 obtained by

punching by press, the magnetic materials having the
dent/protruding portiocns 328, ara stacked. Then, the
locations corresponding to the dent/protruding portions 328
are nipped across the laminated core 20 by means of the
upper electrode 325 and the lower electrode 326 along the
thickness of the laminated core 20, pressure is applied to
the laminated core and a large current is supplied thereto.

As a result, the dent/prctruding portions.328 are
locally heated by the large current passing therethrough
and the dent/protruding portions 328 are fused to each
other at the fusing portions 327 as shown in Fig. 98, so
that a plurality of the stacked magnetic materials 321 are
integratedly fixed.

Fig. 99 is a view showing the details of the coil
forming portions of the magnetic pole teeth 15 in the
laminated core 20. In this Figure, reference numeral 329
designates the cross section of the coil forming portion
indicating the cut section. For example, as shown in Fig.
100, part or all of the corners in the cross section of the
magnetic materials 321 punched by means of press are formed
so as to be of smcothly round shape 330. A plurality of

such magnetic materials are stacked.




filmand conductive thin fil mnade of copper or the like are fornmed an the

surface thereof. The wiring pattern 335 is forned by etchi [Spduct i ve
thin film Fig. 108 shows the coil form ng cross section |2r11%v\ﬁ&11|g§% t he

magnetic material substrate 336 is fornmed on the top surface of the

| am nated core 20. By formng the lam nated core 20 in the aforenmentioned
manner, it is possible to connect di rect_ld the termnal 21 Cctober 2003 - 62
wire of the coil 2 to the nmagnetic material substrate 336, thereby

achieving thin structuyre | am nat. o, anRle 14l fhHs1amP8atelld are
expl anatory vie e?hoh%dsot%esr%lenﬁ'e h%cg %g?dfgrm' ng the | anminated core 20.

As shown in.Eig. 2011Q.tH he sheat di&kelamgnetied matrer iZ0 BMehadi igthhe teeth
15 arranged symretrically with respect to the axis line L ig Ifﬁ_g(r:ggga%
punchi ng bytméansoeft ime s LnThakh #6i3RownTPAT Eiy. 19955 2T nBghiseti ¢
material 321 is bent at. a positio ural i faPOsd te@NSHren 2Qr,der
to formt hetocBﬁﬁ%(?ﬁ“hd‘nsst"@'ta(S;crldcno%régEgﬁg\l/ew% F’% Efrbgé O‘Llalll. This nethod rmakes
it possibl egt,@LPaS tii,mégtﬁgetabyrnromxhc_i;oofone’e:h';a,ecfg:e:maﬁi@fheofmﬁﬁéﬂpc
material 321 forned due to punching,_on the ov%rl appi ng side and then

posi tion t Heodbéopiory fsisdadoPt H'SoIRE+RE. SRR&Cis, it is possible to

provi de the corper of 1otlhe ]1%% I ﬁ&f]“'&l‘?@ 8511 @R Wity rrneinesscrbher eby
.~ Further, [

reduci ng damag +8F 't he' coi a plurality of the magnetic |
material s 3248k ohN® o Eciimg statPigovatsoare e KAURATIGHBICFART.

112 to formthe lam nated core 20. Meanwhile, it | | SSi . .arm t he
ore 20 wi (WBnEYRChaH g1 SaRLS CORRrBy A pptich BHSRS S IEibR 1A

o which part or all of the corners are formed with
C large-radius round shape 331 and small-radius round shape
332. Large-radius round shapes 331 are formed on the
cutside edges of two outermost pieces of stacked magnetic
materials 321.

As a result, it is possible to wind directly the
laminated core 20 with wire or the laminated core covered
with thin coating film with wire. Additionally, this
construction is capable of preventing wire from being
damzged by the corners of the magnetic materials, located
on both sides of the laminated core. For example, if a
round shape larger than half of the sheet thickness of the
magnetic material is formed on the outer edges of the
ocutermost two pieces, this construction can be alsc applied
to thin magnetic materials.

Figs. 103, 104 are a partial perspective view and a
partial sectional view, respectively, showing the laminated
core 20 of another configuration. Fig. 103 shows the state
in which insulating thin plates 333 are bonded to the upper
and lower surfaces of the laminated core 20 corresponding
to the stator component 9. Fig. 104 shows the state of the

coil forming portion cross section 329, in which the

insulating thin plates 333 axe bonded to the upper and



Further, it is permssible to bend both sides of the magnetic pole teeth 15
of the magnetic material 321 punched by neans of press so 29“?&05 ezo%gges of
the bent portions contact each other in order to provide both side ends

wi th roundness and stack such magnetic pole teeth 15 to formthe [|am nated
core 20 as shown in Fig. 114. In this manner, it 1is possible to provide the
corners of the cross section of the coilgformng portion of the |am nated
core 20 with roundness, so that the burr forned by punching by press is

not | ocated, @g, Lhes ¢oragesob«t BReCrass awd afosd 2be coil 21 Cutober 2003
_63 form ng pofﬁlon. aresult, it is possible to formthe «coi] 2

directly on the cund@geentlihethasi taretnereln Bakeshd U AaSatete cbPe
coated with thin film Exanple 42 Fig.. 115 is a plan_view of |_nat ed
core 20 forwAgd s‘é?ﬁlol%i—’aggﬁécﬁif’aiengq R "\%’F‘?yw%‘g}égﬁg %)?agrr%ﬁrefh%gbt he
present inventign, . Thi s AC, SRLXR BB Ghd SshisiEtda sbzed 20 gugtover

or or

brushl ess mdtor use automation equi pnent, industrial robot or the

like. Fig. 1R%eshmsed mskdingnaf wiesdrof AMmEMNCieerd FSSHN HePlty. ands,
reference nuneral 1 designﬁtes a statqr, nuneral 2 designates a coil,
nuneral 3 d&&sgme &3f APt oPTARE RISl 4 designates a rotor magnet. In

the present example, {d® PRORebhetABlepelsgathes byeweads sofi pr essotber
formed so that a 6fura Ity of the stator conmponents 9 are connected

linearly bylehertdted gorei2@sand, Fig-sHékn ish Figariisl FECTERNMPeVift is
perm ssible to arrange a series.qf rejnf i ? 309 =% thatch by
bri dge the Fﬁﬁ?ﬁﬁgzid%§ IoouR %ﬂoﬁﬁ%TnIEEG}Ehémﬁgﬁiﬁgt ©

film like wiring sheet 334 which is sandwiched between

| arbitrary pieces of a plurality of the magnetic materials
321 punched by means of press. The wiring sheet 334 has
wiring pattern 335 which is arranged in the insulating
sheet. Fig. 106 shows the coil forming cross section 329
which centains the wiring sheet 334.

By forming the laminated core 20 in this manner, it is
possible to connect the terminal wire of the coil 2 to the
wiring pattern 335 of the wiring sheet 334.

Fig. 107 is a partial perspective view of a further
laminated core 20 and Fig. 108 is a partial sectional view
thereof. As shown in Fig. 107, the magnetic material
substrate 336 is attached to one side of the laminated core
20. The magnetic material substrate 336 is of the same
shape as the magnetic material 321, and insulating thin
£ilm and conductive thin film made of copper oOr the like
are formed on the surface thereof. The wiring pattern 335
is formed by etching the conductive thin film. Fig. 108
shows the coil forming cross section in which the magnetic
material substrate 336 is formed on the top surface of the
laminated core 20.

By forming the laminated core 20 in the aforementioned

manner, it is possible to connect directly the terminal



116, the reinforcing material being separable fromthe stator conponents 9.
Fig. 117 shows an exanple in which resin is integratedly npl@gaghs®0as to
formthe coil formng portion 322 of the stator conponent 9, the neutral
point treatnment portion 338 and the connector portion 339 at predeterm ned
positions of the |lam nated core 20. Meanwhile, it is permssible to
construct the lam nated core 20 so that the magnetic materials 321 in which
the thin portion 10 is forned are stackedkwith the magnetic materials 321
in which the thin portion 10 is not fornmed. As the nmethod for fixing 1

| ami nat ed ganee 20f ase2tofit @barw 2008 m@@negh@ma.»ﬁrpiégl DPoStrare %ﬁq bl e

to use such a nethod in which rren qggi position or
a plural i thegehpspEndnyipg ttlrl’é‘nstsa& d h@né?ﬁén%aterl : éo%%l with
pressure applied to the stacked magnetic materials 321 in order to fuse the
current pa55| ng portlons of the magnetic materials 321 by self generated

heat . Exgpihdlin Figs. 96 - it is also possible to use such a
nethod |n wh|§$ sllg?@gdengigr ygﬂa POLLL DS 382G A didiR o thera
position or a pliH3A!| Osi tions the surface of the magnetic

materi al  32L JHHE hesh byofRang Qhepﬂ@&nateqbl aoaki 29 .of Ptawékpmmhéﬂ fagnetic
materials 321 are stacked, the dent/protrudlng 505%|0ns 328 re g%%%
bet ween thél@pperh@@@¢¢§délsz5m§ﬂalet‘wé3W%? f 3d&33769 ar'¥hg

thi ckness ther eof and.a_| RN i ScsUPRLbEET Wt Rr essis el apgl ted to
the stacke %nﬁg’:feef ELS %r%al gggélq@l f}118 shows the state in which the coils

2 are forged fi@fnvéd\cbygpmtﬁmgt qumcmhs’. rofn pheseai-r e Thedy| éY1phown in
Fig. 109, the magnetic material 321 is bent at a position
(or a plurality of positions) in order to form the
connecting stator core as shown in Fig. 111. This method
makes it possible to position the burr portion on the edge
of the magnetic material 321 formed due to punching, on the
overlapping side and then position the drooping side on the
outside. That is, it is possible to provide the corner of
the coil forming portion with roundness, thereby reducing
damage of the coil. Further, 2a plurality of the magnetic
materials 321 or the connecting stator cores are stacked as
shown in Fig. 112 to form the laminated core 20.

Meanwhile, it is permissible to form the core 20 with only
a single magnetic material 321.

Further, it is permissible to bend both sides of the
magnetic pole teeth 15 of the magnetic material 321 punched
by means of press so that the edges of the bent portions
contact each other in order to provide both side ends with
roundness and stack such magnetic pole teeth 15 to form the
laminated core 20 as shown in Fig. 114. In this manner, it
is possible to provide the corners of the cross section of
the coil forming portion of the laminated core 20 with
roundness, so that the burr formed by punching by press is

not located on the corner of the Cross section of the coil



of the wire w nding machine 317 as shown in Figs. 119 and 124. In this wire
w ndi ng process, the wire nozzle 316 is rotated around th | ol e
tooth 15 and then the position of the wire nozzle 316 is C%ﬁﬁ%@ﬁﬁﬂfﬁﬁ@
respect to the lam nated core 20, thereby facilitating to obtain the shape
of coil in which wires are neatly arranged. Fig- 124 shows the | am nated
core 20 is attached to the index jig 340g¢during w nding. Fig. 120 shows the
state in which the stator 1 is being formed by bending the | am nated core
20 as shown.j -1.0. :ﬁﬁﬁ ro h IR Pary ijen sEhyge 121 sfiovsthde
state in mﬁ#gﬁgb%éggta é%nl ﬁgg %egﬁgpo?ﬁegj%y bé%%?ng all the thin
portions 10ceemphketddlnacdly tdn stk gsue facef efertte ameraked gediggmil e8Ta
rotor. When the | ami nated core 20 has heen bent conpletely, as shown in
Fig. 90, théhgll@ﬂﬁﬂ%QQQKﬂﬁFaGB?aﬁ@ngBEEiﬁ%”ﬁhdﬁgﬂgt path forning portions
314 of the core portion 9 of the |amnated core 20 are fit to each other or
brought near each other, both ends or a single end thereof along the

t hi ckness ofExdngléapi nated core 20 is fused and fixed by nmeans of YAG | aser

or the like, thereby . fixi.n t aget her _f he -c (] hegl &H d
core 2 firmy. lgl‘—'?’g. 113 % oavvspolt%% ‘gf“%{"egf‘fn%\%}% g%n{ 1!géliéeh(i?n(g%)gtrat ?gn;%@fgaﬁ@

protrude i n skl MERPEQLdiRL fo A AT sLohl RUAFRDILOC. FIg. 123 shows the

state in whic e respectTve thin portions 10 are thin arc_piec 10d

having no etlye. PER&RPIte Ay eritfon26 T84 ﬁpaﬁe€ﬁamqﬂﬁﬁﬁr&ﬁtﬂeswgﬁﬁnated
core 20 of_an, ar Mt uLe IRLQr AGE HL00 h8tbRe uked ¥ dhid@tomation

equipment, industrial robot or the lika, Fig. 125 shows a
sectional view of the AC servo motor. In Fig. 123,
reference numeral 1 designates a stator, numeral 2
designates a coil, numeral 3 designates a rotor and numeral
4 designates a rotor magnet.

In the present example, the magnetic material
punched by means of press is formed so that a plurality of
the stator components 9 are connected linearly by the thin
portions 10, as shown in Fig. 115. For example, it is
permissible to arrange a series of reinforcing material 309
so that they bridge the thin portions 10 as shown in Fig.
116, the reinforcing material being separable from the

i stator components 9.

Fig. 117 shows an example in which resin is
integratedly molded so as to form the coll forming portion
322 of the stator component 9, the neutral point treatment
portion 338 and the connectoer portion 339 at predetermined
positions of the laminated core 20. Meanwhile, it is
permissible to construct the laminated core 20 so that the
magnetic materials 321 in which the thin portion 10 is
formed are stacked with the magnetic materials 321 in which
the thin portion 10 is not formed.

As the method for fixing the laminated core 20, as



exanple. This armature notor is a small sized, high s [

provided nmotor used in electric fans of cleahers? elggfgiéfagéLgiéﬂgr?ﬁg

like. Fig. 134 shows a side view of an electric fan anong ghose eIn ?his

Figure, reference nuneral designates a stator, numeral 2 designaies a coi

nuneral 3 designates a rotor and numeral 343 designates a bracket. As shoﬁn

in Fig. 126, the magnetic material 321 punched by neans of press includes

&xfcﬁtggﬁLiconpoEents 9, two yoke portions 344 and the thin portions 10

whi ch ¢ be'%%%""&f%)nf%s%g or ggonpenent U d p tdhecyokeepaiichons mdtteod espect i ve
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plurality of the punched magnetic materials 321 are
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stacked, the dent/protruding portions 328 are nipped
between the upper electrode 325 and the lower electrode 326
along the thickness thereof and a large current is supplied
with pressure applied to the stacked magnetic materizls.

Fig. 118 shows the state in which the coils 2 are
formed by winding wire introduced from the wire nozzle 316
of the wire winding machine 317 as shown in Figs. 119 and
124. In this wire winding process, the wire nozzle 316 is
rotated around the magnetic pole tooth 15 and then the
position of the wire nozzle 316 is changed with respect to
the laminated core 20, thereby facilitating to obtain the
shape of coil in which wires are neatly arranged. Fig. 124
shows the laminated core 20 is attached to the index jig
340 during winding.

Fig. 120 shows the state in which the stator 1 is being
formed by bending the laminated core 20 as shown in Fig.
118 through the thin portion 10. Fig. 121 shows the state
in which the stator 1 has been formed by bending all the
thin portions 10 completely. In this Figure, reference
numeral 3 designates a rotor. When the laminated core 20

has been bent completely, as shown in Fig. 90, the



t hi ckness of the stacked magnetic materials to supply a |arge current
thereto. Fig. 127 shows the state in which the coils 2 arezfagltggg, gund
the magnetic pole teeth 15 of the lam nated core 20 and Fig]. shows t he
process in which the coils 2 are being fornmed. According to the nethod
shown in Fig. 128, the wre nozzle 316 for feeding wre are rotated around
the magnetic pole teeth 15 and the position of the wre nozzle 316 is
changed with respect to the position of ~@te |aninated core 20.

Consequently, it is possible to obtain the coils 2 arr d_peatly. Fig.
129 shows triwighboessgi magmatia 3 shaf 6Fnings PAFSIY S ?ﬁ%dogy%bgﬁoﬁé t he
thin portions 10 of th |, am_nat ed e i i dihe €Qi&scR akedorded
on the na@@f?w’:of}opeo%eg‘ﬁ fﬁm]ﬁ%ggé?faggﬁo%g t rgehstlate in which all the
thin portiqns, 10, bayebeen BeritHeor f opsthhendsaar a kisflen and thendddh

portions 10 are Bent conpletely, the nmagnetic path fo%g}g pgrti@ns 314 of
the nei ghbaridwggcohe thdckinesD of the Laminated &O°& ® P03 %eh

other or 21 Cctober 2003 pl ac r ch,other 1a%Sshaws tdb¥i 8ix98gand bot h
end faces %‘rx%dspﬁgfnéaé‘ﬁdoﬁfa?g‘d(;ﬁ?%%gl gﬁi %gtse& core 20 is 1|r:f used ?gget her
by nmeans of. YAG.|asetn@r cbhe lgdsidissag ofsuhe, leheredres popx®oAs 9 of the
| am nat ed cor O are fixed together firmy. By pressing the stator 1 into

the ring |ifdermotrcket 343 after all the thin portions 10 are bent
conpletely as shown . ig Fig. 1% o | dtdSe PO§SIRL Bt @nld % Hite p&wt nehed 10or e
firmy. 1In thi%l%asé:lzei shPis }‘(?ceé's%é?% et CE the thin port%&ons are bent
as shown irbgggruégzint Reel eh@pe3 d5 stspasethe thin pieces 10c. Fig.
123 shows the state in which the respective thin portions

10 are thin arc pieces 104 having no edge.

Example 43
Fig. 126 is a plan view showing the laminated core 20

of an armature motor according to the forty third

example. This armature motor
is a small sized, high speed rotation, brush provided motor
used in electric fans of cleaners, electric drill and the
like. Fig. 134 shows a side view of an electric fan among
those. In this Figure, reference numeral designates a

i stator, numeral 2 designates a coil, numeral 3 designates a
rotor and numeral 343 designates a bracket.

As shown in Fig. 126, the magnetic material 321 punched
by means of press includes two stator components 9, two
yoke portions 344 and +he thin portions 10 which combine
the stator components with the yoke portions, the
respective members being connected to each other in series.
The laminated core 20 composed of the magnetic materials
321 may be constructed so that the magnetic materials
having the thin portion 10 are stacked with the magnetic
materials having no thin portion as shown in Fig. 88.

As the method for fixing the laminated core 20, it is



Then, as shown in Fig. 133, all the thin portions 10 are bent to formthe
stator. After all the thin portions 10 are bent conpl etel rr-1is
pressed into the bracket 343. According to this nethod, i%é'li(g&ggezi/@g wi nd
wire so that the coils 2 are formed so as to surround the rotor 3. Exanple
44 Fig. 135 is a front view of the lamnated core 20 for small size
transforners. .As shown in the Figure, thg yoke portion 344 which is part
of the magnetic path of the Ilamnated core 20 is connected to a

e  Cds IR (oL oS N oHa e L AR 89 Mo AT et mgil TS

mount ed, the can be bent so as to close the U shaped

openi ng. Asga ngt hed-JorcdindRg 1esbapliaeto corpesitips passible to use a

conventional frinmed caul king portion. Further %At i S g%ssibl% o use such
Fo

a et hod i nplwhadh.tyas & A & HOTF g© £92nen Sk i B2ERRIFH&d "B > Ho%i ti on

or a pluralj of, posi tions_of . 5l:a [ [ deang of
t he ugpgr e#é%t?&&%:éﬁé%ﬁﬂfet?é£$%§gr%e%%€¥$%ggﬂ%E%hgﬁ%g$ﬁghgég¥zrge °

current is égrggbggebéHXHé-éﬁhcﬁyaphbgddmidlMﬁxeimabarBéﬁta@é%ﬁQﬁf#xﬁYion
of the stacked magnetic materials 321 by self

. by generated heat. Still
further, itsedfpgesieblatad hert suchralhetFodiTP v?ﬁ’%ﬁj,“bg? %ghél\ﬁ% i H gs. 96
- 98, slight nt./ pr.ot rudi.ng rid 328 Fidl£ WeVvideg akiagpasition or a
plurality oTeggggtﬁ5h§”€%hﬂtH§93%¢§£§e of fﬁé magnetic material 321 punched
by press, @efRkypbabitindiing hopuhchsed3gBgres Ereiedl gn321P8cd tisthRed,

the dent/prot1uding portione 328 ane 0LPRRL WIA%.. UBPeEnE! fSkrata 525 and

. materials 321 punched by means of press, 2 plurality of the

| magnetic materials 321 punched by press are stacked and the
dent/protruding portions 328 are nipped between the upper
electrode 325 and the lower electrode 326 along the
thickness of the stacked magnetic materials to supply a
large current thereto.

Fig. 127 shows the state in which the coils 2 are
formed around the magnetic pole teeth 15 of the laminated
core 20 and Fig. 128 shows the process in which the coils 2
are being formed. According to the metheod shown in Fig.
128, the wire nozzle 316 for feeding wire are rotated
around the magnetic pole teeth 15 and the position of the
wire nozzle 316 is changed with respect to the position of
the laminated core 20. Consequently, it is possible to
obtain the coils 2 arranged neatly.

Fig. 129 shows the process in which the stator 1 is
being formed by bending the thin portions 10 of the
laminated core 20 in which the coils 2 are formed on the
magnetic pole teeth 15. Fig. 130 shows the state in which
all the thin portions 10 have been bent to form the stator
1. When all the thin portions 10 are bent completely, the
magnetic path forming portions 314 of the neighboring core

portion 9 of the laminated core 20 are fit to each other or



t hi ckness of the stacked magnetic materials to apply pressure and then a

| arge current is supplied thereto. As shown in Figs. 136, 7 Rl 2 1is
formed on the bobbin 345 nade of insulating material, the%ﬁéggpﬁﬁfgmb

nounted around the |l eg of the |am nated core 20, and the yoke portion 344
I's closed by bending the thin portion 10. As a result, as shown in Fig.
138, a magnetic path of the lamnated core 20 is formed. Wth this
condition, as shown in Fig. 90, the neréﬁﬁoring magneti c path formng
portions 314 of the |lam nated core 20 are fit Lo _ea id 1hen  both
end faces<ﬂlﬁp%¢n@?éfeﬁécha@§Q%§Mﬁft?ﬂ?%?ab?eglgraég}gﬁgg used i n order

to fix the cores 9.0 ] agated Lope 201 1eflinatdll Guirabed0 2083 69 WHAT
IS CLAINED#%geﬁ”gﬁ %o%ggglﬁogg? conprising: a base; a rotor portion

mount ed t o saidh besgatharsbet aeapar tabrivAavl agea sratde ddre f orhed® by

| am nated magnetic materials, said stator core.bein rovi i t

plurality afedllek BDRtFERS ELERUTRF ny %fyBQ% lsglrlﬂgg%dg\r{#(?qg %iﬁea%—éone

magnetic pal.e tono d i e yoke portion, bendabl e portions arranged
G rebos e siers

at each en ‘to connect the bl ock portions to each
other, and pai rg%qﬁrﬁﬁsﬂﬁgi ehpakht aftmmi hgl poe t toAsTEegned K6n PIRGHE i 483 of
da

Lgff?g;;vgéﬁggnad%§¥gggéggﬂih %%%Qﬂgﬂé l&fagglgeH%gE%Hbad%gﬂ}fégrgﬂﬁhn
in Fig. 131, it is possible to fix the laminated core
firmly.

In this case, in the process in which the thin portions
are bent as shown in Fig. 132, the rotor 3 is disposed.
Then, as shown in Fig. 133, all the thin portions 10 are
bent to form the stator. After all the thin portions 10
are bent completely, the stator 1 is pressed into the
bracket 343. According to this method, it is easy to wind
wire so that the coils 2 are formed so as to surround the

rotor 3.

Example 44
Fig. 135 is a front view of the laminated core 20 for

small size transformers. - As shown in the Figure, the yoke

‘ portion 344 which is part of the magnetic path of the
laminated core 20 is connected to a substantially U-shaped
core 9 through the thin portion 10. After a coil is
mounted, the yoke portion 344 can be bent so as to close
the U-shaped opening. AsS a method for fixing the laminated
core, it is possible to use a conventional trimmed caulking
portion. Further, it is possible to use such a method in
which, as shown in Fig. 92, pressure is applied to a
position or a plurality of positions of the stacked
magnetic materials by means of the upper electrode 325 and

the lower electrode 326 and then a large current is



forma magnetic path between the block portions in abutnment with each other
when the stator core is bent at the bendable portions in %ﬂQﬂﬂgb ger that
the magnetic pole teeth face the rotor portion, and coils disposed on the
magnetic pole teeth; and a storage container for storing the stator portion
deformed in a circul ar shape by bending the bendable portions. 2. The
rotary nmotor according to claiml1, mhereinﬂigjd storage container is :
constructed and arranged to fix said stator core in a predeterm ned portion

relative to saidol obal RAIAION MHd od-PaRe bASLERE! WRAN: Sl ds SLALAYR ackeq
container including at |east one w ndow diSposed~ad] acent sald gap for

i nspecti ng sanaiggapibetmasarisdisl 351 abpr sedfegandradied rrator. postioh. 3. The
rotary nntorﬁgccording,to‘clain11, further conprising a plurality of tying

portions di spoSBlepar &t &iS RPN Bt Fer UBRASHEW Ag MeieXhne i wedFhal as
spacing as t et | ol & eet s&y i [Wal Latrd f
paci ng henodRIPE FAgROl 95 dn, éiggﬁe! héntegpfg)ggsgcié{ld @‘%%%&“508&870

interconnected to and térmnated at" sard tying p
4. The rotaryemtprouddeddiang at padidiind, onharpilnralpayt icdh pafsithenst ahor

core di sposed about the rotor portion is provided, w.thout nmagnetic pole

feeth, the motd? TUFFAER BoMPPFsMAG et HagPREFE BAI dRde PURISISS Y RERHE,
portion of {he S1ak811tg0be WhENGkinde: TRENELESPRhesteruly Jherely a gab

gb between the ‘magneti c” bal ancer "and t he is greater than a gap gt
between a ti pidckadh thet Hentdgmettirsidipat epareidbnsn3BBe askandoreat ecandhé he
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thickness of the stacked magnetic materials to apply
pressure and then a large current is supplied thereto.

As shown in Figs. 136, 137, the coil 2 is formed on the
bobbin 345 made of insulating material, the bobbin is
mounted around the leg of the laminated core 20, and the
yoke portion 344 is closed by bending the thin portion 10.
As a result, as shown in Fig. 138, a magnetic path of the
laminated core 20 is formed. With this condition, as shown
in Fig. 90, the neighboring magnetic path forming portions
314 of the laminated core 20 are fit to each other and then
both end faces or a single end face along the stacked

layers is fused in order to fix the cores 9 of the

laminated core 20 firmly.



6. The rotary notor according to claim1, wherein the nmagnetic pole teeth
include at least a first tooth and a second tooth di sposed,i | to
each other in the stator core, the first tooth having a f%ﬂs@t%géppgand
the second tooth a second length, the stator core including a. first wire
having a first diameter formng a coilgaround the first tooth and a second
wi re having a _second diameter formng a coil around the second tooth,
wherein ngf 5 §E‘Aa¥%?‘refse'r is greater than the second dianeter. 7. The
rotary nptor maceadiyngotor cdaipmikingherein the magnetic pole teeth include
at least a fira{% tooth having a first length and a second tooth having a
second | engt h? assﬁidsed in parallel to each other in the stator core and a
first wire fos mamprapbresdtn maureewi ndi agigpdsiskti;on and a second wire formng
a second wire vg_ di ng ggsi tihOani wherein said first and second wire w ndi ng
posi ti ons on % He ¥i¥sF ant’second magnetic pole teeth differ depending on
the length of the smghetic poie feetdd @ IHrdnecedr pagnedic aserdiag t o
claim1l, wherein sai.d rotor portion.i rotor which is concentric
with the stat%arl%grté,qo\ﬁh‘écr’%el ﬁoetlﬁlg ﬁéaﬁ%{*%&g%%&?‘e teeth are grouped into

bl ocks, the teeth fornknglecch ty ok deickgppatabhel cach daahingt Heryo¥qd

wherein sald stator core i provided wilh,2.Rasti 8g;bn-sbichediad gk is
provi ded, said r ot B el ng pl aced eccentric y toward said portion in
whi ch no bl ock is prowdedpc2iidet ober 2003 71 9. The rotary notor

according to claim 1; m@gﬁﬁbrlesaégl rotar Qﬁ.[atri%r&l i ocl udes adpt Qe Wpich i's
concentric with the stator core, wherein the gnetic pole teeth are grouped
into bl ocks, the yoke portion to connect the block portions to 'each
other, and
pairs of magnetic path forming portions formed on
both sides of respective bendable porticns, each pair
of said magnetic path forming portions being adapted to
form a magnetic path between the block portions in
abutment with each other when the stator core is bent
at the bendable portions in such a manner that the
magnetic pole teeth face the rotor portion, and
coils disposed on the magnetic pole teeth; and a
storage container for storing the stator portion deformed in
a circular shape by bending the bendable portions.
2. The rotary motor according to c¢laim 1, wherein said stcrage
container is constructed and arranged to fix said stator core in a
predetermined portion relative tc sald rotor portion with a gap
therebetween, said storage container including at least one window
disposed adjacent said gap for inspecting said gap between said
stator core and said rotor portion.
3. The rotary motor according to claim 1,
further comprising a plurality of tying portions disposed
parallel to each other and having the same interval spacing as the

magnetic pole teeth, said coils being electrically interconnected

to and terminated at said tying portions.



teeth form ng each bl ock being parallel to each other, said stator core
provided with a portion having no block, and wherein a 9ap21tt?<§t¥fé°r'iobﬁe
rotor and the bl ock | ocated opposite the portion of the stator core having
no block is larger than a gap between the rotor and the other blocks. 10.
The rotary notor according to claiml,7gvherein the rotor portion includes a

rotor whjch i concentri i . or e,; apd-woerein the Jmgnretic
pol e teeth arqzhegr%o{}ﬁerd fnr?t('%(c)) b%g%i%?lﬁgcto tcel%'?ﬁ fl()rmgﬁg_ eachn%l ock bei ng
paral | elti0 edehont kercantispasedg abdiutf ettent rpepyt IOrtand fisr t HeYViE®Spri si ng

trimed caul ki n [t f Xi t e St at prr £0185,dk spesed on at | east
one of wn;:t:;hr?éltti %aﬁg%él% %e%?ﬁ ?%e{“#}fe 1{s}tgeator ocore bl ock. El. %Q?an‘i nated core
for a rotary antegpetiv wlshcerpldisabiseg ot tSRedtoyrtdPnnm@dndticc Tt al are
stacked to for t] th,,0f. Lhe rotary notor, conprising: a
plurali t%/oroef %6%%E§p%?%#§%§gghg%avitﬁg a’yoke portion and at |east one
magneti ¢ pol eveostin fogrkdak noeteepolkbeppreionic Ydaaapr e2Ppdrtion 8 r anged

at each end.of. Lhe ¥ake Pardd o L GRaReet e I agdepsd | ons donmagk ot her;

and pairs of maghetic path ng portions fornmed on both sides of
respect ipcd shépeabl &n pore isdasoreaete paid téf sAFeF magnetic path form ng

portions: bei r i h,bet ween the bl ock portions
S5 Vraq}%q%g%ggo{nﬁ%ép Vﬁ?c%r@ﬂ{;]e%é G 1R@kN 48 p

i n abut ment en sald amnated core is bent at said

bendabl e por tihmreiinn sheh meanetier bakanaste ifmghbtsd 36l etheetH I E0E a
rotor porti.qn af the rotary notor. 12. The |am nated core according to claim
11, further conprising: a plurality of protrusions, at |east one protrusion
di sposed- at Bachosadyofosal dasendaby etpottdiidnsg, said protrusions

constructed tg conpect,d Omggarfehci%t het wvhen sai dhbendable pestt 0BS first

tooth and a second tooth dispésed in parallel tc each other in the
stator core, the first tooth having a first length and the second
tooth a second length, the stator core including a first wire
having a first diameter forming a coil around the first tooth and
a second wire having a second diameter forming a coil around the
second tooth, wherein the first diameter 1is greater than the
second diameter.
7. The rotary mector according to claim 1, wherein the magnetic
pole teeth include at least a first tooth having a first length
and a second tooth having a second length disposed in parallel to
each other in the stator core and a first wire forming a £first
wire winding position and a second wire forming a second wire
winding position, wherein said first and second wire winding
positions on the first and second magnetic pole teeth differ
depending on the length of the magnetic pole teeth.
8. The rotary moter according to claim 1,

wherein said rotor portion includes a rotor which is
concentric with the stator core,

wherein the magnetic pole teeth are grouped into blocks, the
teeth forming each block being parallel to each other and wherein
said stator core is provided with a portion in which no block is
provided, said rotor being placed eccentrically toward said

portion in which no block is provided.



21 Cctober 2003 72 are bent, said protrusions formng fastening member
on locations 13. The for fixing the core in the rotary+5Ed-%03
ed core according to claim1l, further conprising: relnforcing

inserti
| ami nat

portions, said reinforcing portions constructed to reinforce the bendable

portions being connect ed to sai d blockyportions adj acent sai d bendabl e

portions The Ianlnat cgganﬁﬁgg %ngh;qlqlaln1ll wherein the
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10. The rotary motor according to claim 1,

wherein the rotor portion includes a rotor which 1is
concentric with the stator core, and

wherein the magnetic pole teeth are grouped into blocks, the
teeth forming each block being parallel to each other and having
different lengths, and further comprising trimmed caulking
portions .for fixing the stator cores disposed on at least one of
magnetic pole teeth in the stator core block.
11. A laminated core for a rotary motor, in which a plurality of
sheets of magnetic matérial are stacked to form the magnetic path
of the rotary motor, cemprising:

a plurality of block portions each having a yoke portion and
at least one magnetic pole tooth formed in the yoke portion;

bendable portions arranged at each end of the yoke portion
to connect the block portions to each other; and

pairs of magnetic path forming portions formed on both sides
of respective bendable portions, each pair of said magnetic path
forming portions being adapted to form a magnetic path between the
block portions in abutment with each other when said laminated
core is bent at said bendable porticns in such a manner that the
magnetic pole teeth face a rotor portion of the rotary motor.
12. The laminated core according to claim 11, further
comprising:

a plurality of protrusions, at least one protrusion disposed
at each end of said bendable portions, sazid protrusions

constructed to connect to each other when said bendable portions

ant pafa@r et esitstihgct ed



the lam nated core is bent, wherein at |east one protrusions has an end
face and the protrusions are fixed to each other through tzq?&ﬁgerf@gg. 17.
The | am nated core according to claim 11, wherein the stacked sheets of
magnetic material are fused to each other at at |east one position. 18. The
| am nat ed core according to claim 12, erein a plurality of sheets of

stacked magnetic material are.integrally bound to ea ther .
protrusidhs BE"the S¥énddl & Portfo O.”Té.g 'I"ﬁaesqlegﬁlnﬁaﬁgeﬁggr e“g%:%%t!} ing to

cl ai m 1L cauteraknreach -sheetheotonmgnettihe matery alothvas a first side and a

second sjde, and 21 October 2003 73__wherein a_prothudingportign. g
provi ded-on tTe fi FAFRATRE and® B cofFedpond ngt(get gr%tgg#s plgdvi ded on t he
second sigdgrSeehg:that the stacked nmagnetic materials are engaged through

the protruding portion on the first side of .one n dabl
cor r espondi ngF USEREIBF PRECERBBNGCRF e edantoad]:g%g%m%hge%$g?en mRgnet i c

mat eri alpandosgl, dssheets are integrally bound together. 20. The | am nated

core according to claim11l, wherein edges of asgt ; 9ng; sheet, of; Jyagneti c
material of IHe SEEEREdPRAGHELS Sberrla”tge%c’angcg?&e lrcgugl Jé(g.gﬁl. %Oe I'am nat ed

core accaidicegtt eacd abendeblewhereiand.he edges of the plurality of sheets of
magnetic material are rounded and have different,radii, and the radius of

the edge¥ of frhee Eﬁﬁﬁgtc%%ed Cgﬁég%n%hecetcfsl%é& tlIll"e stacked magnetic

mat eri al s ar esleeger than pfutdicitot her edpests 22f Thegohahi Aat B &ode S

o Second A ada P RBF CBortlr | SES il att e ISt o6 aFt ached 1a the.
first each of said first group of sheets including first layers of
blocks connected to each other with bendable portions, each of
said second group of sheets including_second layers of blocks that
are not connected to each other with bendable porticns.
15. The laminated core according to claim .11, -wherein the
laminated magnetic sheets are elongated and further comprise:
positioning interfaces on both ends of the plurality of
sheets of magnetic material that are adapted to position the
laminated core.
16. The laminated core according to claim 11 further comprising:
a pair of protrusions disposed at opposite ends of the
bendable portions, the protrusions having free ends that are
constructed and arranged to be disposed adjacent each other when
the laminated core is bent, wherein at least one protrusions has
an end face and the protrusions are fixed to each other through
the end face.
17. The laminated core according to claim 11,
wherein the stacked sheets of magnetic material are fused to
each other at at least one position.
18. The laminated core according to claim 12,
wherein a plurality of sheets of stacked magnetic material
are integrally bound to each other at the protrusions at the
bendable portions.
19. The laminated core according to claim 11, wherein each sheet

of magnetic material has a first side and a second side, and



and second faces. 23. The lam nated core according to claim 11, further
conprising a wiring sheet having a wiring pattern through | I r,
said wiring sheet being sandw ched between two sheets of tﬂerbétpg%lgggg
magnetic naterials. 24. The |lami nated core according to claim1l, wherein
]Ehe hI am nated core includes an upper t sheet and | owernost sheet, and
urther conprise ' ' ' [

np S a magnetic material .substrate h(?vclin?nat%gm Ling patern

through an inglf&tot 2t PECHE G &P SoPRt A8 PABPeET os | 6WeT host- of t he
stacked gmg@neticorfBbesnd@lfy detent is provided on the second side such

that the stacked magnetic materials are engaged through the
protruding portion on the first side of one sheet and the
corresponding detent of the second side of an adjacent sheet of
magnetic material and said sheets are integrally bound together.
20. The laminated core according to claim 11,

wherein edges of at least one sheet of magnetic material of
the stacked magnetic materials are rounded.
21. The laminated core according te claim 11,

wherein the edges of the plurality of sheets of magnetic
material are rounded and have different radii, and the radius of
the edges of the uppermost and lowest sheets of the stacked
magnetic materials are larger than of the other edges.
22. The laminated core according to claim 11, wherein the
laminated core includes a first face and a second face, and

further comprises insulating plates attached to the first
and second faces.
23. The laminated core according to claim 11,

further comprising a wiring sheet having a wiring pattern
through an insulator, said wiring sheet being sandwiched between
two sheets of the stacked magnetic materials.
24. The laminated core. according to «c¢laim 11, wherein the
laminated core includes an uppermost sheet and lowermost sheet,
and

further comprises a magnetic material substrate having a
wiring pattern through an insulator attached to one of the

uppermost and lowermost of the stacked magnetic materials.



