; €3eCC<pbT, Bi | ~~~~~~~~ i ~n~~iisn~~m- TI TLE OF THE | NVENTI ON ROTARY MOTOR
AND LAM NATED CORE BACKGROUND OF THE | NVENTION Field of the Invention The
present invention relates to the construction of a notor for driving a
medi um used in a magnetic disk drive unit or an optical disk ' '

and the | am nated core thereof. Description of the Prior Art’\‘%ﬂmﬂmmg\“m\mm
the stator of the spindle notor for the disk drive unit disc n
Japanese Patent Publication No. 5-39020. The same Figure sh a*'$t'4f or
core 20 formed integratedly by punching the magnetic nateri%ﬁ@ ﬂmwmyﬁmmn
coils 2 which are wound around respective teeth of the stat

that they are contained in respective slots. The spindle notor embg this
stator core i i or type. ,Inside the stator, a rotor and
r ot or nagnetgaghgcg?ggggghggﬁ%gégﬁo face the stator. The structure of the

i nner rotor REEARYVIMOTOR AND AMDNOATED ddRE Structure notor 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 thecrerOID O BHE heUERRfONI Sk drive unit disclosed in Japanese
Pat ent Lai d- Open No. 2- 1330S5 and the nmagnetic pole tooth of the stator
core, respectikieldpftheilgventia® shows the stator core formed integratedly by
punchi ng nagneti c i al j 41, s netic toqth 15 of..the
stator core, whi cgﬂ?é%éﬁ\}\%ﬁﬁ m{v:\#e?dﬁesit? é%eoérb%é\%ﬁ%og%g‘?‘%m%rp%oﬁ N2 BRI ng
this stator aeekin s maghdtedligudire writ ar art yyeal Gt diide uhifeandtthd Giminded térg

i ke rotor aq@ﬁéqlor magnets are di sposed so as to face the stator. A rotor
shaft is located in the center of the stator and the rotor shaft is
connected to the ring like rotor magnet through a thin circular plate. The
spi ndl e no{or hav%ng su%h strycILweaégso makes it possible to obtain small
di amet er aRGSEALR EPPURE UFE® Pt Hetefore is often used as the spindle

not or for drFygnglasmagoes i thdlistathsr wef whe sgringileopiotoal fairskhdrive unit.
Figs. 142A,_,142B, 143A, 143H show part_ of the statqr cor.es _qf. other spindle
not or s f%?‘gﬁh TAVEKYBF PR T ?s#g?rr oSS T a%aécneélse Pﬁ’%ilelﬁ:taocl_léjlnd- Open '
No. 2- 1338585. sTB902pi. ndtre NB4ms HiSgunce tshevstatstayr edre &0sEaainedut er

rotor type. A difference thereof fromthe aforenentiqned outer rotor
structur g“i“?%’ﬁ&?‘%&r Syo?“‘?%‘?%s'f}é%t‘??/%n%éﬁ W& AT B epar at ed.

In the statiok QOKBi&ROWAei Holhd Sarddd, rddiddtistedttdweatisoflTha are i nserted
into the nmagnetic teeth wound with the coil 2. Ip the stator., core shown in
Figs. 148K TESSPrFegBeEPi5@@?&@Fﬁ¥i?F?eﬁﬁ?Fﬁiﬂ%ﬁk&ﬂuﬁ?ﬁﬁ%ﬁ$lﬁﬁb coils 2 are
i nsert edsilbte.t henhst aponabedycddr lusthg. tH4S stwwsr tderstaaictsire of a notor
for the ”%ﬁEEtiQ di sk _drive_unit igd pptical disk drive unit disclosed in
Japanese Bttt ¢ REdeFOESF dt¥Rn NOPETER 1B THT ©hotdrr e o %hner rot or
type. Asrohow magnche saaedFsposed sbree taghete ctlieestatmnst ithd e a stator
core 20 as a single block, Each tooth 15 is,wound m@ h %he coil_2. The
feature SETEAYTRoLSr tPE LREET {FRTRF aTOFeEot b BOSTE 1ot “Ri el in the
space i ntwiincFddietheadmetothendi skedefyeeunst suDVES1e ot he ci rcunf erence
of the rotor nmagnet 4, in which the _stator oreﬁéo is not disposed, shield
yokes 4aT&ESeiSpides §5148 +BLEoFRR PRESFBLoft ghEtve UOBEEECh47 s a

partial see ixehalindewossbewoRgcbpagtakad €niR aBfutbereoi| of the spindle

not or of conventi onal .
Figs. 140, 141 show a stator of the spindle motor for

*1661AR%

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



floppy disk drive unit disclosed in Japanese Patent Laid-COpen No.5- 176484.
Fi.g. 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 stator
core formed by punching magnetic material integratedly and nuneral 130
designates stator coil wound around the nmagnetic pole tooth 122a of the
stator core 122. The stator core 122 is-Rerned by |lam nated core in which a
plurality of magnetic materials are stacked. Resin layer is fornmed on the
surface of wbldadstwailthf st 220id 2 nsulfheespéndden mdistwd ong cones 122 and
the stator coil 130. Reference nuneral 112 designates a nagnet, nuneral 114

desi gnat es SE2ERFF COFRI hune? bFed 199 HeSi §REPEs ¥PFoke P 9 49 % hows t he
. .  ec] .
o o e A et S e o ane i fypane

Pat ent Lai en Figure, insulating film
150 i s foraedton fidwe ciie wfatence df rohernapnéti dspdlocatmnt Hiroftitdie st at or

core |51. That is, the insulatin heet of . ther Lastic resin is heated
and presseﬁepﬁ&ﬁtﬁﬁfﬁhﬁ(ﬁﬁ???Ff%%ﬁ%F?@ufﬁF?ﬁgsggEﬁlf§095?qﬁé}eé;to
circunferepge efingha iRInNedtsr RdEhd O0thrbigRr dekhin aGhiceMed st | on

treatnent. The stator shown in Fig. 139 has an integrated ring shaped
stator cor @hgnspimedef Mrator thawing fepely strechiirg fheomaghies dhol e teeth

facing in he. st . W t il ki I rough
wht chowi 1 eEpSsEeas S At A St Npind0ls ph8 SN 3R ol Bdd
because t hehepeifdeeofid EEftsdmtuBed E® tise sspihdléhmosbrucbur drdfviide a

W ndi ng apparatus is conplicated. Additionally, the_coiling speed cannot be

i ncr eased WBFBCtiC RdFk A0S pHAhARR, Dbt edsi AYSEnETprEd Y tvi ty of

coiling | ow 'Fib%.iEﬂg§éiWé@é})ﬂiﬁﬂfﬁ%ﬁéér@h&#”?@ft?&fskﬁbssQ%Qﬁﬁse the
nunber of slots i's restricted by the difficulty of coiling, thereby
obstructi ngorhs prcrdher fpirstliancinrs eben t thg dhskodgdeer iupplte. Al t hough
w nding w re_of the coil., neatl tributes.tQ c cti enhancenment
of "t he “chaf SEAPPER aTu AF TSR 19 br ot ra daff Rae 2 283885 B T o i na

wi re neatl gphaaaesaditer Sipicy beileantd figr stater i §0aesand ft bat@ndiowdr
apparatus is very snmall. Fig. 140 shows an integrated structure stator.

Because t hEYBRapelofififenanpmitheqfnte 1=t nthe PRETSNENSEEODE e quFer
conpl i cat eflo bt L& A/RNES Bl éﬁgﬂﬂ%&w d£ @lfxéeféé%ﬁﬁlﬁivgoha he gyeason,

productivity 1s so low that cost eases and further a special w nding
appar at us teetbkquenethe Adgdemagied.he Bi atlwe shawnri aoFegshov2An FA42l4 .was

broposed 104581 v oie AgreTend o1l probl efholield LARGSTH Galhaall ove
teeth wound with the coil 2. In 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.

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. As 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.



nunber of slots is increased to inprove the characteristic of the notor.
Further, nmagnetic resistance increases at portions in Wich divided stator
portions are conbi ned by engagenent and air gap is unequalized, so that the
characteristic of the notor deteriorates. Al though w nding procedure is
facilitated to the stator shown in Fig. 143, two coil termnals are
required for every magnetic pole tooth, sthereby the step for connecting
coil termnals electrically after coiling is required. Thus, production

cost is incre | t lapjlit i Rect;i Iowietd d
di viding the g?' toirain‘?orie?ign{e%é%%yb%:%(sgieﬁ%tl%ggmt éréagréor\i% In E‘?Ig"g ?ng?éofhe

di fficultyooke ard ithe wiith 98 therspisdilef molter mfercqrotantigmali s

rel axed. wever , IQ€ EF% Stﬁf éor onnsctin% t he coig§ wound around t he
respect i v&LRGetd EHATYEH T L 13SpREEPY & hPGEE ST 2 &fiting i s
required, thhereed Mg easins g pduckign cast iand thiunmddesi8asiAohle
reliability. Further, because the stator core is divided to blocks, it is
di fficult spédndile mutan.at Fhipmotwr hia eér Larsrgae teint tymspecint the he
rotor magnet. Still further, hec e the. s e .conprises divided

bl ocks, theSEELV % rlequI:se%otree%jée?%e'h%%@%%g%r E%s?séir?ﬁlgnai?sth% stators

shown i n Eitg%orlébrantddtad thie mimding ohagha2iics mafteiritaggrated ring
structure. Therefore, it is difficult to wind the respective magnetic pole

teeth 122&PkgorRgesiy 1angh P yeHiftlan FRAGHRELENPERE S8R ISRty walind t he
o the o 3T ar A e R R R LR R ch o e e T G as FoA %t ed
,around t h€hpagtettiosr poire t1@3 sl Raret kyi langnatkd sbrectior evhofch he

Wi nding agparalysy! $ £ MRS hASSAEE 08" D821 the SR e

is formed on the surface of the stator core 122 to insulate
between the stator core 122 and the stator coil 130.

Reference 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 film
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 150 on the circumference
of the magnetic pole 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. 1In 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 apparatus is complicated.

Additionally, the coiling speed cannot be increased more



core is small. Additionally, it is inpossible to increase the w nding speed
over 1,000 rpm thereby suppressing productivity low It is inpossible to

i ncrease the nunber of slots because the nunber of slots is restricted by
the difficulty of coiling, thereby obstructing the increase of torque and
resulting in torque ripple. A though winding wire of the coil neatly
contributes to conpacting and enhancenent of the characteristic and

reliability of the coil, in this conventi‘onal exanple it is inpossible to
wind wire neatly because t he space between the ator ore 122 and t he
w ndi ng appetaR ul, PLOVEPH §P§F?bYR§§Pﬁ oS S HoF HEHTY 0O nsulate

between theSiplg EB&«' 13Q qud; S\B%sg[l@)tl%r tcorlacé?e?asé NeAdi SuRBES:

because the process i ntegrate ding of resin is required, prgguction
cost |s|luaknmadbeéansbemhebeuabse DéssﬂONay@s|neﬁtnrmxb®nthEhstator

122, f _th t at 130 d. Th th
mount of He THGRLEY P POSReTt Por SPRE Bl aPBP BOTLr s LACEE=aRAOE

therefore, ﬂdrcil@elamsssébh@t&a f @hmea righien roppued.ur e gHRigh | Bihlengt at or
shown in Fi I nsul atin ?I|ﬂ1150 is formed by heating and preSsing

t he |nsulaﬂﬂﬁ@i§h@e¥h%f09hérﬁ99Fa¥tF@nﬁeépﬁtﬁﬁoMQMQQ$E§QR%PQﬁa@ﬁe st at or
core 151 i (Hékae éh£n8¥| ke Qﬁégﬁ?@eEQEtﬁg'l det e%ﬁ?fﬁ%%dggrg naol. As

aresult, t e 1nsulatrng eet ~an he“process ating pr €sSi ng
t hereof ar @dﬂgunied;stb@pebylbmer easivigdpwadec heatlgodecause 6hSunmary of
the Invention In accordance with the invention, there is provided a rotary
not or conpSRIGRy: PETHRER; t%erEFBFOEOF?FﬁnaﬁﬁuﬁbgdwP&@%ﬁQjqgﬁﬁFaEP§tafor
portion hawé#?egﬁgfgpr core including | am nated nmagnetic pole teeth; and
coi |l s di sposed on the magnetic pole teeth; and

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 so 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 is 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 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 relaxed. However, the



a storage container for storing said stator core, said storage container
bei ng nmountabl e to said base, wherein said stator core is bendabl e about
the rotor portion and nmounted to said storage container, said storage
cont ai ner being constructed and arranged to fix said stator core in a
predeterm ned position about said rotor portion when said storage container
is mounted to said base. In another aspect, there is provided a |am nated
core for a rotary notor, said core conprisSing: a plurality of sheets of

magneti c magerial formt 16 3P fit r r,
said plural %?;‘/apoffo?h?gﬁgo r?e?gneel r(g’“eomat ep‘ls%{lﬁgorg%gﬁ%da p%ur%%%cg?bgl ock
portions anflathiert ipopiolenemder irgs e ti béobR opaist iaditer eanihl bhgcks

portion including a plurality of nmagnetic pole teeth, said | am nated core
bei ng bendaBPEvdtesai FNEFieRHINGIGRS IR R EPAUSELANDICESE 58t i¥HES and sai d

thin portio re :ntegral |y f.Qn ith Ldrsheets af, [ ﬁ@g rial.
_7_ Brief E%ggﬁgﬁﬁigan% f%%l%Fgaﬁﬁ§g Tﬁié#nvénfioncissggggg%ﬁit |nPnDre
detail w t hcoekenende viidedneocob Liomkes ,0fit his ed dfiplieslwhitoh fare tHe ustrat ed

in the follomﬁng drawi ngs, .in which:, Fig. 1 is_a front vieM/?%ithe rotary
mot or accor 3Ffg fo“PhE FF §taaHEWQQ%Wl mpt B8, Fespegt FPgF PP
si deways crgggneecti grah1virewtblert hedhidey fREOELAEERN EbRe dnidiei dd 4 St

and fifth exanples. Fig. 3 is a front view of the rotary notor according to

t he second @x¥ApRE. bEpgkss ithea stader @R ofsthetr eary tRrohendH& i ng to

the third apd fauith 5 exanpl es.

‘ 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 statoxr. Namely, when a nozzle
through which wire is run is rotated around the magnetic
pole tooth l22a 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 torque and
resulting in torque ripple. Although winding wire of the
colil 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,



Fig. 5is a partial side view of the stator according to the fourth
exanples. Fig. 6 is a front view of the stator core according to the first
and fifth exanples. Fig. 7 is a front view of the stator core bei ng wound
with wire according to the first, second and fifth exanples. 10 Fig. 8 is a
f.ront 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=§irxth exanple. Fig. 10 is a front
view of the stator and the substrate according to the seventh 15 exanpl e.

Fig. 11 is PPERFE THE HFRATR 9F chPBPITAESS: Ad MMl Qher 8TRE L&t
according to-ibe; SRUENTY RAAMI & Lb0r 12 LAckabisal. Vil ehetherakalde
and ni nt exanpl es.

according to the elght Fig. 13 is a sideways section
vi ew of the seéstiorlagear disnfdmnddeori ghehsernaopl ed3® AR, 1dddétaonal
perspective view of the stator accordjn to the teq{h exanpl e. Fig.

9
15 is a from®RYER 8F (he SWHT SRE agégrﬁﬁngeﬁb"trﬁéi‘t entPU8xafpPe. Fig.
16 is a parti@bugtdgsVice Haddier SIAEOruSQEC ¥ -eWRE T91RdPecs 1ol zhaci ng
side, according to the tenth exanple.
increases and therefore, it is impossible to form a thin
structure motor.

In the stator shown 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 aﬂd the process for
heating and pressing thereof are required, thereby

increasing production cost.



5 Fig. 17 is a perspective view of the stator core according to the tenth
exanple. Fig. 18 is a front view of the stator core according to the tenth
exanple. Fig. 19 is a partial sectional view of the stator core viewed from
the rotor facing side, according to the tenth exanple. Fig. 20 is a front

vi ew 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 winding on the stator core accoridi-ng 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 explaining the procedure of

form ng tRE LA, QT tHROMmSeden0r ding to the eighth exanple. Fig. 26 is a
di sassenbly per3Spective view of the rotary notor according to the twelfth

exanpl e. - 10 Fig. 27 is a plan view of the stator core according to the
twel ft h exanpl én af¢agdarRg with the geenhiiom dhere isgwowvilled heotgtyanotor camprishgwn i n
Fig. 27. Fig. 23)is a plan view of the stator core wound with wire,
according to t Af¥%el fth exanpl e.

a rotor portion mounted to said base;

a stator portion having a stator core including laminated magnetic pole teeth;
and coils disposed on the magnetic pole teeth; and

a storage container for storing said stator core, said storage container 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.



5 Fig. 30 is a sectional view of the stator core showmn in Fig. 29. Fig. 31
is a plan view of the stator according to the twelfth exanple. Fig. 32 is a
pl an 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
rrotary notor according to the fourteenth exanple in 10 which the cover

hol der is partially cut away. Fig. 34 is a partial sectional view of the
rotary notor shown in Fig. 33. Fig. 35 is a partially enlarged view of the
rotary notor shown in Fig. 33. Fig. 36 is a perspective view of the major
parts of the rotary notor according to the fifteenth exanple. 15 Fig. 37 is
a sectional view of the rotary notor shown in Fig. 36. Fig. 38 is a plan
view of the rotary notor according to the sixteenth exanple in which the
cover hol der |s partially cut away. Fig. 39 is an enlarged view of the
section A esemptigrget tggDrW@Ss 40 is a plan view of the rotary notor
according Lo HRESEEH RERLBGAAIP e Wal G ROV b A ULl 8 uhe
partially cut away [ 1'1s a sec ona view 0 Hemaor

rotary rmtetxmnslwwhmmarEulgxstxﬂQd ifrttg. foh@wing dRawpigs prothiole Vi ew of the rraj or
parts of the r&t.aw. rm{gror according to the eighteenth exanp Fig. 43 is
a perspective i'8w bf2 ffABE WEWQSth %Eﬂt%rm%feewer%: f%th@rfgsw@hfé%ﬁwnples



exanple. Fig. 44 is an enlarged view of the stator core according to the

ni neteenth exanple. Fig. 45 is a perspective view of the mgjor 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 show ng the stator according to the
twenty second exanple and the fixing neans for the holding ring. 15 Fig. 49
is a perspective view of the stator according to the twenty third exanple
and the fixing neans for the holding ring. Fig. 50 is a partially cutaway
pl an view of the rotary notor for explaining the deflection of the rotation
in the twenty fourth exanple. Fig. 51 is a partially cutaway plan view of
the rotary notor according to the twenty 20 fourth exanple. - 12 Fig. ~2
i s an expl anat diig ZisaysigeavsrcraorFiiRal Kiew el BEirslenmettachrdme wethgaﬁgstgb
bet ween tgedq%gﬂggkﬁkgalancer and the rotor magnet in the twenty fourth
exanpl e and®the defrecti on of the rotation. Fig. 53 is a partially cutaway

pl an view of t g rokarfyoni®ied ofaf€ edtatyigotbpadcoedibgthy second example.
Fig. 4 is a front view of the rotary motor according to the third and fourth
5 examples.
Fig. 5 is a partial side view of the stator according to the fourth examples.
Fig. 6 is a front view of the stator core according to the first and fifth examples.
Fig. 7 is a front view of the stator core being wound with wire 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.
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 eighth example

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



5 fifth exanple. Fig. 54 is a perspective view show ng the fixing neans for
the magneti c bal ancer and the stator according to the twenty sixth exanple.
Fig. 55 is a perspective view showi ng the nagnetic bal ancer and the stator
according to the twenty seventh exanple. 10 Fig, 56 is a perspective view
of the major parts of the rotary notor according to the twenty eighth
exanple. Fig. 57 is a plan view of the major parts of the rotary notor
according to the twenty ninth exanple. Fig. 58 is a perspective view
showi ng the jointing nmeans for the magnetic bal ancer 15 according to the
twenty ninth exanple. Fig. 59 is a perspegtive view showi ng the jointing
means for the magnetic bal ancer according to the thirtieth exanple. Fig. 60
is a perspective view showi ng the configuration of and the jointing nmeans
for the magnetic bal ancer according to the thirty first exanple. 20 Fig. 61
is an enl arged {1 b/ torth exangleat or f or expl ai ni ng magnetic resistance or the

ke in the Tl 6L 13E0R0 RBURI e staror o Kl BB id e ULBRGRT VT ew of

the bl ock of the<Stator according to econd exanp
Fig. 16 is a partial side view of the stator core viewed from the rotor facing side,

according to the tenth example.
S Fig. 17 is a perspective view of the stator core according to the tenth example.
Fig. 18 is a front view of the stator core according to the tenth example.
Fig. 19 is a partial sectional view of the stator core viewed from the rotor facing
side, according to the tenth example.
Fig. 20 is a front view of another stator according to the eleventh example.
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.



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. Fig. 65 is a plan view of
the state in which the stator core according to the thirty fifth exanple is
being coiled. Fig. 66 is a plan view for explaining the unbal anced nagnetic
attraction in the 10 thirty sixth exanple. Fig. 67 is a plan view of the
maj or parts of the rotary notor according to the thirty sixth exanple. Fig.
68 is a plan view of the major parts of the rotary notor according to the
thirty seventh exanple. 15 Fig. 69 is a.pgrspective view of the major parts
of the rotary notor according to the thirty eighth exanple. Fig. 70 is a
sectional view of the magnetic pole teeth of the rotary notor shown in Fig.

69. Fig. 71 is a. disassenbly perspective view,showing the state in which
the rotary 20 mbiof! SRR IRy tihE REME FPTa a5 HI MO SRETALEN FEMRlEmt ed on an
apparatus. Fig. 20t & Aeckghil viéPuF GG dold ok LAY, 19 O accor ding to

the fortieth exarple -
Fig. 29 is a plan view of the stator core wound with wire, according to the twelfth

example.
5 Fig. 30 is a sectional view of the stator core shown in Fig. 29.
Fig. 31 is a plan view of the stator according to the twelfth example.
Fig. 32 is a plan view of the rotary motor according to the thirteenth example in
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 is 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 is an enlarged view of the section A shown in Fig. 38.

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

aQ



Fig. 73 is a front view of the lam nated core of the rotary notor shown in
Fig. 72. Fig. 74 is a side view of the | am nated core shown in Fig. 73.
Fig. 75 is a front view showing the |am nated core according to the
fortieth exanple in which the coils are forned. 5 Fig. 76 is a side view of
t.he | am nated core shown in Fig. 75. Fig. 77 is a front view show ng the
stator according to the fortieth exanple in which the thin portion of the

| am nated core is defornmed. Fig. 78 is a front view show ng other |am nated
core according to the fortieth exanple. 10 Fig. 79 is a side view of the

| am nated core shown in Fig. 78. Fig. 8Qqs a fi-ont view show ng the

| am nat ed core according to the fortieth exanple in which other coils are
formed. Fig. 81 is a side view of the | am nated core shown in Fig. 80. Fig.

82 is a fragnt view showi ng the stator in whjch the thin portions of other
15 | ani nat&fsees?raeeﬂ%ew Priggvhich g cay ot rfw%h%@ xanpl e. Fig. 83

I's an expl anat oy, Vil §4a SOQWhAGitD S £ #leqhSot ;[B‘arYMHfQI'{b {1y G b SsHWR iﬁ%ﬁ%ﬁfghon

the | am nated core according to the fortieth exanple. Fig. 84 is a
vi ew showi ng t h€ig#dtieaiperspéutivh vidveof durinmgoreghrsefehs rotarginedtot ieonding ® thee
f or med accgirgﬂ%eggthte%artng?e.forti eth exanple is being -~
5 Fig. 43 is a perspective view of the stator holder according to the eighteenth
example.
Fig. 44 is an enlarged view of the stator core according to the nineteenth example.
Fig. 45 is a perspective view of the major parts of the rotary motor according to the
twentieth example.
10 Fig. 46 is 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.



bent. Fig. 85 is a plan view showing the state in which bending of the

| am nated core shown in Fig. 84 is finished. 5 Fig. 86 is a front view
showing the state in which naterials o f the |am nated core according to
the fortieth exanple are obtai ned by punching by nmeans of press. Fig. 87 is
an expl anatory view showing the state in which the reinforcing nmenbers of
the lam nated core shown in Fig. 86 are renoved. 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 |lam nated core shown in Fig.
88. Fig. 90 is a partial perspective V|eT/shomﬁng the state in which the
protrusions of the | am nated core accordi g to the fortieth exanple are
fused together. Fig. 91 is a partial side view of the fused portion shown
in Fig. 90. 15 Fig. 92 is an explanatory view showi ng the state in which
the | am nated céig Sadcon diplgndtarytdiegrinarfor sitdwmgarqlieéituoashmbetg«rean ¢t gapf gbsed
Fig. 93 |s a arti al fron% Vi ew s omﬁn t he protrusions el ectrical

fusing t hePFRFFhiiedn2EsHe baleperr dnf ¢he ?rwéa Fi1 tedveny, P‘éh Fmr@@mﬂédmey

Fig. 94 i Sd@fﬂec%i?'o?ﬂ@tﬁ”{oﬁ“ ew for explaining the state in which the
protrusions of 20 the [amnated core according to the fortieth exanple are

el ectrically fuSed53K gpartislly sutawppplanalievs ef theantaly miotow aofortling td &rd tvaened
5 fifth example.
Fig. 54 is a perspective view showing the fixing means for the magnetic balancer
and the stator according to the twenty sixth example.
Fig. 55 is a perspective view showing the magnetic balancer and the stator
according to the twenty seventh example.
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.



- 16 core which is electrically fused, shown in Figs. 92, 94. Fig. 96 is a
partial sectional view showi ng the magnetic material of other |am nated
core according to the fortieth exanple. Fig. 97 is an explanatory view
showi ng the state in which the lamnated core showmm 5 in Fig. 96 is
electronically fused. Fig. 98 is a partial sectional view of the |am nated
core which is electrically fused, shown in Fig. 96. Fig. 99 is a partial
per spective view showi ng another |am nated core according to the fortieth
exanple. 10 Fig. 100 is a partial sectional view showi ng still another

| am nat ed core according to the fortieth gxanple Fig. 101 is a parti al
sectional view show ng further Ianinated ore according to the fortieth
exanple. Fig. 102 is a partial sectional view showng still further

| am nated core according to 15 the fortieth exanple. Fig. 103 is a parti al
perspective vi eligshdisi angendargert viewi dfl thé blackef theastatoneedrdng ¢o thedbiryi segond
the fortieth exanple. Fig. 104 is a partial sectional view of the |am nated
core showﬁ*ﬁﬁm#?g 103. Fig. 105 is a disassenbly perspective view show ng

an enl argement Bt &3 Yein shlhlded 206w B?Ttﬂ’teﬁlokl%’fﬂétﬁﬁo?%c%rcﬁﬁ?% @He”@n& HiRe
fortieth exanple” Fig. 106 is a partial sectional view of anlnated

core showexampk.g. 105.
5 Fig. 64 is an enlarged view of the block of the stator according to the thirty fourth
example.
Fig. 65 is a plan view of the state in which the stator core according to the thirty
fifth example is being coiled.
Fig. 66 is a plan view for explaining the unbalanced magnetic attraction in the
10 thirty 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



Fig. 107 is a disassenbly perspective view of a yet - 17 still further

| am nated core according to the fortieth exanple. Fig. 108 is a parti al
sectional view of the |am nated core shown in Fig. 107. Fig. 109 is an

expl anatory view showing the state in which the nagnetic materials are bent
according to the forty first exanple. 5 Fig. 110 is an explanatory view
showi ng the shape before the nmagnetic material shown in Fig. 109 is bent.
Fig. 111 is an explanatory view showi ng the shape after the magnetic
material shown in Fig. 109 is bent. Fig. 112 is an explanatory vi ew show ng
the state in which the bent magnetic |O qgterials shown in Fig. 11 | are
stacked. Fig. 113 is an explanatory view showing the state in which the
magneti c pole tooth of the magnetic material is bent according to the
fortieth first exanple. Fig. 114 is an explanatory view show ng the state
in which the nadgiet/Bds pooet viewtof thehamnated qurgof the 3otaryemgtoashemn imBigFiy. 115
is a front vieM/.hgwﬁ ordi.n the forty second

example. Fig. 1 g;isiggﬁ%gﬁphagg&?kﬁggﬁgéﬁg%% gﬁpﬁéﬁgég%ore according to
the forty secon¢figxmm¥ @. front view showing the laminated core according to the fortieth
example in which the coils are formed.
5 Fig. 76 is a side view of the laminated core shown in Fig. 75.
Fig. 77 is a front view showing the stator according to the fortieth example in
which the thin portion of the laminated core is deformed.
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.
Fig. 82 is a front view showing the stator in which the thin portions of other
15 laminated core are deformed, according to the fortieth example.
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 core in which the

coils are formed according to the fortieth example is being



Fig. 117 is an explanatory view showi ng the state in which the neutral

point 20 treatnent portion and the connector portion are integratedly

nol ded in the lam nated core according to the forty second exanpl e. - 18
Fig. 118 is a front view showing the state in which the coils are fornmed on
the | am nated core shown in Fig. 117. Fig. 119 is a front view show ng the
process in which the am nated core according to the forty second exanpl e
is being wound with wire. S Fig. 120 is a front view showing the state in
whi ch the | am nated core shown in Fig. 119 is being bent. Fig. 121 is a
front view showi ng the rotary notor havjpg the |l am nated core according to
the forty second exanple. Fig. 122 is a front view showi ng another rotary
not or having the |am nated core 10 according to the forty second exanpl e.
Fig. 123 is a front view showing still another rotary notor having the

| am nat ed core according to the forty second exanple. Fig. 124 is a front

vi ew showi.ng, the process in which the | am nated core according to the forty
second ex ‘e is being wound with wire. 1 ~ Fig. 125 is a side sectional

vi ew showi ng a figr 854 alphrav¥wiHoMind e fgtetiheviiaiibeadiag of Ahe lasiaaedicBg: t 0
the forty second exanple. .
shown in Fig. 84 is finished.
5 Fig. 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 is 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



Fig. 126 is a front view show ng the | am nated core according to the forty
third exanple. Fig. 127 is a front view show ng the state in which the

| am nat ed core shown in 20 Fig. 126 is wound with wire to formthe coil.
Fig. 128 is an explanatory view showing the state in which the | am nated
core shown in Fig. 127 is being wound with wire. Fig. 129 is a front view
showi ng the state in which the y lamnated core shown in Fig. 127 is
being bent. Fig. 130 is a front view showing the state in which bending of
the | am nated core shown in Fig. 127 has been finished. Fig. 131 is a front
vi ew showi ng the rotary notor having thel&tator shown in Fig. 130. Fig. 132
is a front view showing the state in which the lam nated core is being bent
after the rotor shown in Fig. 129 is nounted. Fig. 133 is a front view

showi ng t hg L Qhfthys QREI?I all@HisBg sh&@n%ﬁltc'@@'ﬁb@"m in Fig 132. Fig. 134 is a

si de sectional Vview show ng another rotary notor having the |aninated core
accordi ng to thegf2f isya pdntial deciomabView skoyingltBs nmiagnetid metgtialvo femhariemimatedt he
| am nat ed core acgordi gg to. he foLﬁty fourth exanple. Fig. 136 is a front
vi ew showi595F 24¢8" R E0HDF AR SRE- Coi | is nounted to the |aninated core

shown in Fig. Idp. 9‘Ffs(~ln e;cﬁl?métér 1E\R/QH$W1‘H qUe SHHRWA Q&Qn&hﬁe%rﬁ%@teh@om%@ the
bobbi n havi ng th& cor l bei ng nount ed onto the I am nated core shown in
Fig. 13%6. ifFig. 9!538el|estr<an¢aib'rﬁlsa¢1| ew showi ng the transformer
Fig. 98 is a partial sectional view of 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



according to the forty fourth exanple. Fig. 139 is Fig. 140 is Fig. 141 is
in Fig. 140. Figs. 142A, conventional st Figs. 143A, a front view of
conventional stator. a front view of conventional stator core. a parti al
enl arged view of the stator shown 142B are partial front views of another
ator. 1438 are partial front view of another 2 <. conventional stator.
Figs. 144A, 144H are diagrans showng the result of the analysis of
magnetic field of conventional stator. Figs. 145A, 145B are di agrans
showi ng the result of the analysis of magnetic field of the stator) Fig.
146 is a plan view of conventional rotaryy.notor. Fig. 147 is a partial
sectional view show ng a conventional stator core and a conventional coi
in the rotary notor shown in Fig. 146. Fig. 148 is a front view of

conventi on i nper, rotor, type thj.n structure rota notor. Fig. 149 is a
front vi e\ﬁ%bfd‘ftﬁeer le@mqoﬁﬁgcq Wa‘%@go@Sg’eexﬁg’@[%g_ insulating film
Detai | ed Descripbi 8 iE43AR]aE sektiOndI QE&AL ¥ TR RGRUH HpwindnlHe 1hi7r St
exanple will be describéd with reference to Figs. 1, 2, 6 and 7. Fig. 6

shows a connectFiggl (% staprexpbnatoR0viehi dowing fhorstase it ywhmbnibs inragnersgmeteriels
material b ns_of. press.. L.n_the connecting stator core 20, the sane
nunber of %%g%ﬁff%or{i@gtt?}a?sfopﬁ(gr%ﬁmpgof the phase of the notor are
conposeyl as a sHipgl ® Bl &fKxpldhadryvadw tshoRinddihe Gepbefoheteannaetit ngatetiat or

cores 20 are connected by means of thin portions 10. Zn producing the
stator, schewpiletus 189 istheat.connecting stator cores 20 are stacked and then

cublected 2,1 e 1 20aBLRERALR0 B, ARRLABSHE lCahicife AR 08551
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 material is bent according to the fortieth first example.
Fig. 114 is an explanatory view showing the state in which the magnetic pole 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.



core is wound with wres. That is, both ends of the -Z~ stacked
connecting stator cores 20 are held with tension applied thereto as shown
in Fig. 7 and nozzles 21 of a wi nding nachine which spouts conductive wre
are turned around the magnetic teeth 15 in order to formcoils. Although
t-he magnetic pole teeth 15 of a conventional notor are arranged radially
around the notor shaft, in this case, the magnetic pole teeth 15 are
arranged so as to be parallel to each other in a single block 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 prifzess, a w nding nachine is placed
at a position facing the connecting stator core 20 and one or a plurality
of wire winding nozzles 21 are turned around the nmagnetic pole teeth The
wire winding n I : tod g he
Tagnet | o pole TaGth i LanArBiEen AhRaNE sAIHTARIIERE b hed BARRR o |

t her eby faﬂniriateatclonggs}wwmdnrpgawlr/es neatly. Then, the th| n portions 10 are
bent by nmeans of a cylindri cal jig.placed on the side facing a rotor to
form the wound dsmlrté?dﬁM@nsmvtﬁhowe@emoqqss i whishterilagripgied errerReordingt or .

The for rreg ?t{e%ﬂﬁl %cdnﬁ thxﬁ §§9exﬁ€®ohh&%qtht\9u@ ol ded resin housing 5 as

shown in cru |ng stator fixing pins by ultrasonic fusing or
the IikKe. The lﬁngdkﬁﬂ) nsesfmnthuawi shgwing thef statedn twhich sheblatimeted Gorel shotvinen

substrate 6 Ef i s supported through a bearing. Figs. 144A and 144H
show the rFe&di ?”b e‘ﬂagﬁrgtl c field analysis of a conventional stator core.

Fig. 144A showgid hex f huy gemsiiky %oﬁlﬁéﬁﬁétrbt\éﬁy hQa&t | h&iag %e tlE&‘ﬂm%te%t Ere
core. Figs. 145A"and 145B shows the result o ragnetic f|e d analysis of the

st at or comecording.to theSartyhesomdtehampleux density at respective - z~

| ocations of t st at.or ore As_evident from Figs. 144A and 145A, there is
no difference E‘Legt §i% ?’i‘tb\f}?‘ivcfﬁo‘gfngftwh‘?‘jéﬂgaﬂ 3“06‘31'&}9@’ a t9'8nal

st at ory (oL AR gld theSthRl QEcon@leRalblet e present exanple. Nanely, in the
stator core according to the present exanple, magnetic flux in the pass "a"

in Fig. 144B i §i®| 123 e Gdnthyien| shokving il ianethethhay enotor thavigg gbs sdninatet o

pr event acgrreo C)rfd.tl'ket f%r cteorldsétlc ?f the notor by assuring the nmagnetic
flux of the yoﬁ bf}% i"gh S ﬁ(faW Exanple 2 Then, the rotary notor

according to tRg s12a684d 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



exanple wll be explained wwth reference to Figs. 3, 7. In the rotary notor
of the present exanple, the coil 2 is forned around the nagnetic pole teeth
15 and yoke coils 17 are fornmed on the yoke 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 enhance the magnetic flux 4§qewi ng t hrough the yoke portion
17. When the yoke coil 17 is wound with wire, the stacked connecting stator
core 20 i s tlamtdaaedurdret Shicomgiitrudiigl 127Agih badnghéenitr.e wi ndi ng
nozzle 21 is used, In_this case, a . single #re,wi n%}ng nozzl e 21 shoul d be

used because thefy8keldli B517 fERuNESY (FPAFRI ERGnpIFEt8 b DAFR

rotary motor,@c80ehdi B¢ kel Nanmliatd £ X6IH esiblh bR ﬁ@g@rlﬂz@d néd hheen
reference to Fig. 4. As in the first exanple, the stacked connecting stator
core 20 is whimidsiheth wire. However, in this case, the beginning end and
the termnating end o he coil. are ti.ed on part _of the_block. After

wi nding of wire f&Fni Ea esS EhETPREd VIsH i%ho‘l'gn%oF?a%rﬁa%PSYef“é’&oﬁ cally
connect the g@(}ingnghgosgggﬁt ahencare Fi|g eri®d, of each block. As for the
tying protrusion 34 on which wire is tied, in the case of three phase,
three protrusi ondigor lddmiwnat Eranfalviger tShawing atke psbatdednantt ichr gthe
protrusions for.cojl .termnal portion |2 ar r ovi de e_three.tyi

prot rusi ons ¥ Jc?ﬂecelé?mﬁﬁ ?S%anlenporatf%oegr ﬁh%rgé%%_gws%l@anoﬁnt ﬁg%s‘am
bl ock 9. Whared hes smatntedls assenbl ed, the thin portion 10 of the stator is
cut without cutting the crossover wire 25 and the stator is installed to

‘the substrate. Netdral3potfitacoRRBEL VéRY SPEEHing b dyr PFAEY ngotRFee tying
protrusions %ﬁ%t@gesgggtgpt gg&@,ﬁl i e‘é‘ilg_.""iltshi n a single block. The coil
i

term nal portion 12 1s connected to the cdOil power supply section of the
substrate througigach3dl bska E&xdepbectiNevetl, witew rsiawingoanothecording to
the fourth exanple be descr%ged with reference to Fi[?

Wi |l ) s. 4 and. 5. In
each stacked® PPROT SPATHRI cHPE 28MIBRHRY SRR (IRPTFIRE §OnEEP t he
substrat e i s fgntythirdestamipteh t wo st epped protrusions 19 which are
perpendi cul ar to the substrate 6. Insulation procedure and w ndi ng
procedure are pe&r¥drnkdSihstaefsant masmeshewing tihe flzminaheddeaent . Wien
the stator is aaserrbl ed tofth substlrate 6, the thin portion 10 is cut, the
st epped pr ofFeEfEgdo thy fopty ?‘Hgb?’iagﬁ’ fnto hol es provided on the substrate 6
to position the stator, and then the stepped protrusions 19 are fixed with
adhesi ve. Exanple S , . ]

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



Then, the production nethod for the rotary notor will be described with
reference to Figs. 1, 2, 6 and 7. First, respective connecting stator cores
20 are formed by punching magnetic material by neans of press. The
connecting stator core 20 is fornmed so that the respective blocks 9 are
connected linearly in a direction perpendicular to the direction of
magnetic flux flowin the central teeth:2After insulation processing is
performed by coating or the like, coils are forned on respective magnetic
pol e teet h een¥EntRANASET@FHATs are continuous without cutting the
crossover wre . Then,, a I jig J C 1 1 h i I t
rotor of the co%gggt'i 234§t’a?g;&%’c%%<aé é%'Aaﬁrﬂ%eggﬁﬁgn%oﬁpéo%;%%gqa:&gf bée}ﬁ .
The connect 4ng1§kaisob € Maghe2Q carfd edics pos etbanen £ i xad 1t @ thhe ol ded resin
housing 5. Fixing of the connecting stator cores 20 to the nol ded resin
housing 5 is peFiBmed4BP crdsSBi RS K AFTRDT FRRYHGIpLRepFEAYded T thee
nol ded resi ng LasQ@niG 4 Usd r i ke. The coil term na
portions 12£%$g§§%%pgﬁa?¥ﬁﬁg%%§dgggﬁ€5#?:ﬁh%nﬁﬁgg%%écting stator core 20
and wires are placed up to the land position of a wiring pattern on the

substrate and then connpected to the | and. Exaqple 6 Thf groduction nmet hod
of other rotaryF#8tot4Qi FF BePdBEcVIFYd Qb FPTERET £t 6OFRGY. Mg tog -
First, respectiyg,Congectsng 55?%9510%@%%ﬁﬁﬁéﬂ(vfﬁw §Rol NggsaMe manner as
descri bed above. %hen, t he connecting stator cores 20 are s?acked, and
subj ect ed t@onventacheh staspmencrendndnitegantwehtisnal nopdiingnbghe
integrally nnéded reiin 22 in ord L tolh%x the bl ock. Resin pins 23 are
formed on tHe-dFHcROFPRI R oBBrfPo “9Thén, ‘coils are formed on respective

magnetic pole teegh isgsostharrbheyvabs o@nidoniaiist WidDuingdtt t8gothe
crossover wire 25. Then, the thin portion 10 of the connecting stator core
20 i s cut a@PeErb} BrBEEREUARIPHRR¥IMPELA-i ve to the resin pins 23 by
means of a jig ce n;Lh i f 86LNg ~t-he ot i t
e g B R R T
of adhesi veeare thavingein&xaapieg7fIhm.rotary notor according to the
seventh exanple 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/ wite head reciprocates in an inner rotor type mediumrotation driving
not or such . i ¢ di sk, an unbal anced | oad occurs. Then, rising
sections Ziﬂ%P%dg$%§%§gglmﬁth the iron substrate 6 in the portion in which
part of the stator is cut off. In order to conpensate for the inbal ance of
magnetic attraction due to the cut-off of the stator, a plurality of rising
sections 2&xA@Winh a large width are disposed with an appropriate gap with
respect to the rp ry notor according to the

ei ght h exanpl e ﬁ}ﬁﬁ5yg5§§§§#?g@%y§f%ﬁﬁ%§ é%g %e to Figs. 12, 13 and 21-25.
Figs. 12, Hdlidvecdesaibedwtithrefendree té ¥ips. i n which the stator core is divided
for every magnetic pole tooth. As shown in Fig. 21, the connecting_stator
cores 20 are pfod®ceBdby-pufithin§ EREYSafeSCANeGtine FERRPBEf CATBI dPal ity

of megnet | Gupalg 1 getbrdSarhiChuAbR1GINIRERAID ddEarll Le0hlORaghsMBENet L C

flux of the magnetic po e connecting stator v ~6

core 20 i s prst¢si nglnotpesednokcriggetsitaoal ecdmet PO havthagsahe sambephase

whi ch are connected to each, other with the thin portjons 19.
of magnetic teeth as the number of the phase of the motor
are composed as a single block. A plurality of blocks 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



A plurality of stacked pieces of the connecting stator cores 20 are
subjected to insulation treatnent such as coating. Then, as shown in Fig.
23, both ends of the stacked connecting stator cores 20 are pulled by neans
of the stator holding apparatus 32 and the connecting stator cores 20 are
rotated with respect to the length thereof to wind the connecting stator
cores 20 with wires. Fig. 22 shows the Qgﬂngcting stator cores 20 after
wound with wires. The crossover wire 25 between the coils of the magnetic
pole teeth 4 d .a b I RUOUS W b h tig R ver
wre as sh&tga¥%g§iSéggggt%ﬁgn%t%ﬁghgtatorsrgéagg%ngﬁég.w%§§2ﬁ§§3§?§HFig.
25, a resi mpmlied phedaetcb 26 showm iim FHigg. 24 asdsebzaedes 124t arfy 3ig. The
magnetic pole teeth 15 are assenbled to the resin nol ded product 26 by

{ ¢ : 2 [ p
cutting theé'iMH@oPEFBhES1H SN RECHTMERTHYC 5t 4R o 1E8r 85 20-H 1 f er ent
phases whi el &tq WOHndLhB LML €300 TBANS, AfrddfetoOkothe ke Upon
wi ndi ng the connecting stfator core wwth wire, the connecting stator cores
20 are wourrd whdhghi thel nagakyitopadsureeatdt etdnct af conmdntg onalomderot o

keep the crossover wire 25 _conti nuous between the netic.,pole teeth. It
is perm ssidfi® ?W?B?%Seraﬂlaéi%ﬁFQdmﬁ FE WA ;T%gigEt t"g‘ e T SRIF - of

the stator and £atn0f; Shayeat BB2H TBCR AN BAndACI £ hEetpober by means
of |aser beamor the like. In this case, the surtace of the nmagnetic pole
tooth, facip&ra¥eelkotoregahtptheuniéhegd SomIE iMpdit azorshove 20 iFigs.
provi ded wi,th proc ing.all CWRurther, ji i 1.S3i ble fit the
yoke portiéﬁs‘ﬁt o] ﬁgfﬁgbﬁ%tggagggebgég%% f%E%%% %éﬁ%%%%ﬁegﬁoﬁégﬁbrtions
-1~ 16 by dursdmnoy hesams | § £ byhirapsraticonasaro beam ofitdengi keoakiser, tahe
stator is assenbled. Fig. 12 shows the fusion-fixed portion 27. Exanple 9
It is perni*ddiBing tTREDFPDsES t RE2FBHaRYF RoGS st Il F3WENI AEP8hown in Fi gs
22, 12, th | g d r gi.natd il jare.tied to
bot h ends g¥9§ﬁ%9%%ﬁ%e%€?%393?%?§rEgoggBZB#ﬂ%ﬁgpg%gayﬁég%g?&iggt éggbnnon
term nal porrndimd nezzlléeshe2 bt dee endned thewal |[tHermagee tpor bpde 12.

Al t hough the cqil termnal portion 12 is _separated fro he magnetic pole
Loot h ahen KRt at EhF SVLES CREP N EnaoEdHFoc e FBhtRe L1 | SREWEFSL REd rf ng
pattern, thagammD §Lel ReLpPeLt LaNthL adidEd Iporonpestrditoubhe st ator
core by soldering or the Iike. Because respective nagnetic pole teeth which
are divi dedpaiinh twened a2 opund theembuag tdce Hile teedthtberebYor bonded

wi th each My s . . a ntial as the neutral point
potential.g%ééﬁﬁﬁé§¥af&%ﬁ%%§d?ﬁg %g?ggygggggﬁgaccording to the tenth exanple
w || be descri bmtewy tthe etetensertQohsgi0 ke bkht Ry . médnshoevisaan exanpl e
in which the rotor facing surface 28 is forned so as to have a plurality of
steps al onFHHdeiirh HFItRL2SRdf PRofthenS 1R H3FIRA o . TIRPE EBNPBEM i on

can be aChit%\éadw&Yn&'Sé&gné‘?gl#%a\%\}%E¥ of CUES RViAG f&éé@f@&t sBB3Rey s

Figs. 15, 16 show an exanp |cﬁ the magnetic pole teeth are fornmed so
as to have the stapsr. Figs. 17, 18, 19 show a construction in which the

rotor facing syyfacg 28 of the magneticg.pole teeth.is. partially bent to
provi de sl ant eghe p%?'frf‘% ssgﬁgoft 9i §'Sp§§'ss|po seeqeoar?dédﬁlc’ge% htouﬁeWgﬁﬁggé of
the rotati gredasUhdusgngr oMags0ogpbRG Loy GuyLasl ) y2 biyy changhiggt keadtape of

the core material of the stator. As a nethod for reducing the cogging
torque of tfHetdng RINFOPYHr U1EFapenNiss YRR PHrRickifBgnethe FEEE3 on on

the rotor 'Pé’é&%}.ﬁ&u%ﬂﬁgfgrgéohﬁ Wil Féte%?peﬁ%xa'th%ppaf atus is
required to realize eI et Fod “and f urt her e accuracy of nagnetic
formati on wasbstorat&xappherdtort 3i d spaupmsrbdé@ tbrooghkt eubkatdimgst at or as
shown in
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 of the stator

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

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



Fig. 20 to reduce the unevenness of rotation. That is, nmagnetic material
wite 31 is wound around or in the vicinity of the rotor facing surface of
the stator according to the eighth exanple by several turns. Consequently,
part of magnetic flux which effectively acts on the rotor magnet fromthe
magnetic pole teeth | eaks to the nagnetic pole teeth nearby, so that

coggi ng torque occurs inactively therebyl&educi ng the unevenness of
rotation. Exanple 12 The rotary notor according to the twelfth exanple wll
be descri bd@ORtIPTEIRF et IRIPHSCODB-- 35 epigets §20m HiSasseABPy

per spect i ve iy GW <l LG, LOLAL Y, ADL DF £o T0GCLOLR IO, O 1 B eS Nt
exanple is a thi'ni’nner rotor l%ype r ushl éss notor ich Ts used for a
flexible dfskxddetsiey hagtlvaldskeits | yenventhenhiltke.t Refrerence andetak 1
designates the stator, nuneral 3 designates the rotor, numeral 230

desi gnat esstator e9isrof i presenhipx aspple.cNamsly, {mdiepr ot ect i ve nember for the
rotary notQr, . nurer 40 - 21 _desi ties the.base and nuneral 50

desi gnat esagtbﬁﬁ%ﬁé"ffe%dwglt%%&rése?ﬁggasﬂﬁ)é ’o"rlagrlllgflés) formed and then fixed to

t he cover Baustein?3the Hassst'at'oridl Kimpri44R8 fheedtadkectest dyorblossie 1a in

whi ch the stator cores 20 produced béo%u_nchi n magneti ¢ mate: cial by neans
of press a9i¥REEFPN-n NOWRYEDR7 1Hd Sy k@A aRUCVRE TG 1P R cHhare

wound aroupd,the+3backad ALY G %ﬁ5a§£'19i“@n?ntﬁb9§xag%%ti%0-fl%§xShOW“
inrFig. 27, "the stator core 20 is forred so that a plurality of the

bl ocks 9 apé tbeneoked por tdach setffgcigntisans of the thin portions 10. Each
bl ock 9 is conposed of the sanme nunber of the nagnetic pole teeth 15 as the
nunber of the phases of t:he rotary nmotor. Wnding of wire for the coil 2

i s perfornethmpleZhe state in which the stacked stator core la is placed

straightly as own in Fig., 27. ner al | he coi l is formed around the
st acked st at or%BSPe |t§eafrgézfxrghgx%%o§t c?rc%jd:r % T3 Eﬁﬁj 86f88% o i nsul ation
treat ment  ShGhfOR BWexpldindd With géf@:ren@e ey 3in Fig. 26, a spindle shaft 8

is held in the center thereof and conprises a circular rotor hol der 223
whi ch acts as t He thamitary sketondf thépresentexamplgnthe ceil 2aennecti ng t he spindl e

223, The bieeta REEURS heafrelar bl e TR LS AR, LR e O

bearing 7 ghgagegmetdt bnt kaespore @ciitafdn 8.6 TheTisha] ohadnetitormee: by
deformng the thin portion 10 fromlinear shape to circular shape. After
this, the $eaeBRtedi iPnsbft 9147 the@fcFh& RFLi93polenEeet 4 port ion

100 conprigjngst ke thal 9bkd aBdtike a@vels hed derag3@,agnahewran Fig. 26 is
fastened to the base 40"t hrough screw portions 42 provided on the base 40

and screwsTi8® gokehapitthd7r disosupadiisd Afftdrteslehbricpsylsa enhansemgnetic
_3Q_pole teeth 15 w.th redet erm ned gap therebetween. . Reference nuneral
43 desi gna%%% BA°PR lelcatf?r“i‘g gﬁ@&tl%&ghr&riqjlg?%sy?ﬁg 88lrltl?nfrl m t he base
40. As descri bgdeabeve, ybhe ghape 10f itdhersimd orithi Gidet exfeneddakdde
cover holder 230 to hold the stator 1. Additionally, the cover hol der 230

' protects tPRNBEGLIPI] SFAFOLhEOTEt G0 IS AT nFTPBIENE Fr dSBR TR,
the stat orJh%T ebcgg‘éo\%%' $85e? Wiindidld o214 he1 bkgcﬁéea.' S Ilrhnq:@{i%orat ed in

t he cover Ich acts as tie protective nenber of the rotary
not or t heredyei ner sdsigig wheeaedmddng aofoizhkel| Btashonldf behessidat or cores

20. Further, the stator portiaq Including the cover hol der 230 can be
handl ed noPBCBYSP| v etW@F‘@bqulg'cijllo;i)tla?ti"ffbu?%ewégge%Fﬁ'of the rotary notor.

Still further, because the stator portion 100 can be handl ed separately, it
is possible to incorporate '"the rotary notor on a conplicated structure
base. Exanpxamplg3

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



The twel fth exanpl e shows the stator core 20 in which the blocks 9 are
connected to each other by neans of the thin portions 10. As shown in a
plan view of Fig. 32 in which part of the cover holder 230 is cut away, it
is permssible to construct the stator 1 in which the thin portions 10 are
broken and the blocks 9 are incorporated wthin the cover holder 230 such
that the bl ocks 9 are connected to each-@ther. In this case al so, the sane
ef fect can be achi eved. Exanple 14 The rotary notor according to the
fourteent h aaxappte of- 83he bwokk .be Adesor iviignd ing hofeérence iR gss, 33 -
35. Fig. 33.s a_glan vi ew of the_rotar nDtO{ in mhig& t he cover hol der
230 is partit| FLedt PAR&YOPFEG. S94deTShitT LSBT FoRAt YV FERTRCT ne fot ary

motor showd i Figq 83 8Rd Ekltodddote? mRfd 4 Al Vo enbarged 1Wcaw ofad hegr
rotary notor shown in Fig. 33. shown in Fig. 33, the stator 1 is
enbedded i rthénetxbngr photdesi2803dhioch wirslaresiir @i detlied, a ipr et erasaed
shape. The sition of the Bator core aLog&kt(g hei ght thereaf _i.s

i ; e

det erm ned ?Rﬁ?%gp?ﬁaeto FEEePEP TS 15 r?Poﬁe§T§q§+the rear

of the bl ogdofcidncontagt prbhitibe abul MiiHesWidELuLB4npr evirdedan the
cover holder 230 and further the top of the tip 15a of the magnetic pole

teeth 15 i Fegohiet DPFhieonel dbarfenroyidesoe e thFedetyifBe position of
t he stator I 0 t [ t £ t er m [ t he rear
Si'de of {nEBARETRS S16 TO cERP At MErn RO vt CEUP Bte 253 as shown
in Fig. 35prEhedmbidn othefsahe Blaerrocore al ong the circunference thereof
is determ ned bg maki ng both sides of the tip 15a of the magnetic pol e

( . P
t-eeth 15 in co W S tHePDat$i 2F8RTRORPH o2 FAMNIRIE BEPaLOt RE ri b of

the cover helder 230 £8 b Lo EEO8ucB3n3tnd her saustobiol det 230 has
hol di ng pins 235 at suc

positions in which“the thin portions 10 of the

st at or cor ¢h20 shetamsics tigtstdFuledeto sbhppeubisngagiens 288utralppounded so
as to enga e\Mtrklhe Iixﬁrghgoréigns 19 . provided aon both engs of the
stator cor ECPAREFThe 33 ©¢ $PY| REACLETt FETES 1Y HSH REC5385hgns

caul king tha HpHd ddnee PPROEEINY PERE1235thd30 D) iRaANs WickRer Mghereans
such as a heater chip, as sown in Fig. 34. The supporting pins 235 have a
function fePigrd&eamigaheattior 12 agai asnnegdegbhiantifie stPfhceO®S8E of the
cover 3 I 0. by it I LCi rth S in Fig. 34,

t he cover égFg@#ﬂ%%ﬁggéxgﬁﬁéi%%% %?%%ggg¥%o§§ﬁF# réf%%ﬁgpgﬁg?%ion 237 for
the rotor 3 such that the cover hol der 230 does not overlap the rotor
magnet 4 ig&gﬁéﬁutng therewith in ternms of the height. Hy producing the
cover holder 230 by nmolding resin, it is possible to provide the cover

hol der with a pesitd, aHd\GdEans métba Abxbpgifgars adfd |fbutiyhusi ng these
means, it is possible to position and fix the stator 1 to the cover hol der
230 easiIy@mﬂmﬂéﬂﬂﬂhgdﬁwngﬁéWWﬁesent exanpl e, the cover holder 230 is
produced by oFRl: Akl 155134 80, 58 103551 VE1RS A Lkl SofEcEohg! NE
rotary notor also and includes a positioning portion for p05|t|on|ﬁg t he
stator 1 osteftereade ) deead30resprecking pdocko® frovaxf i Khagsthetshaeor 1
and the | ogseni_ng .stopper .portion_237 for the rqotor 3., Thus, it _is possible
£ ncor pora e ARRT R 6d psRPReachrR T dakets 19 (HAgh pre

Addi ti onal bgrpdil icavieir hed detie 230bpEexent § .t hedninit ol r prbbeasesi Red
Exanpl e 15 Then, the rotary notor according to the fifth exanple wll be
descri bed Winidirer stearedy%e R%S. PepfozmedFiiq W@ jsame Jrerpest e 1 ew of
t he maj or rtS . to d,Fig...37 ] S ' view.of the
ot ary mot B g g h DBl chel e cilods & G R BT

hol der f or sethsafratmn-6 nagnet tieinepeotitabnby Oreanscwf, ptlessstéppadown in Fig.
36, the stator forned i Predeternined shape is nmounted on this cover

a ( ] ¢
hol der 130PTRHEF'BFUSTRT on’ oF*§ hENSBATEH 1rdDAY 19 PEPGhESEnePedfS s
det er mi ned s ¥k 10 4 heot 9Bs SHLEACRNA! it acks ¥@kenBAT £haN s3] delt

contact with a half pierce 131 which is provided on the top surface of the
cover hol derot3igdons 19 are fixed with adhesive.

Example 5



-33 punching or the like and further the tip 15a in contact with the

abut ment surface 132 of the cover holder |130. Further, the position of the
stator 1 along the radius thereof is determ ned by making the rear side of
t he back yoke portion 218 in contact Wth the abutnent surface 133 which is
the outer circunference of the cover holder 130. Still further, the
position of the stator 1 along the circusgf-erence thereof is determ ned by
ni ppi ng the back yoke portion 218 with the abutnment surface 133 of the
cover hol der 136eand thee pradliatglqporte tmod 3doantdhehew thhry steatar Wilk fi xed

to the cover holder 130. The reason is that the Eacg y%ke ortions 218 are
provi ded WPEhIBERE G drid FELELERFE heP st H8Stace 6F ©OhéM5oldi ng PoFti on

134 abut's %Q§pé€@§bé”@&n&é&¥fﬁ§’56%%5J“E0£Q§ sbakek roirsidd ¥R and
positioned to the cover hol der "130. The hol ding portion 134 pdssesses al so
t he functipantbinpgr esgnedichaatteaticyrl bagetass ohepabasnentTheurface 133 by
nmeans of elasticitﬁ. Fgrther, as Zﬂfmm i$ Fi% 37, ﬂhﬁ %Byer hol der. 130 is
provi ded WFPRAPEHEIPGoSERTRS SEIFpeC pot tiTA355P of PElie “FGt SESPST 1Rt the
cover hol deiodR8 9ogsenebnaverlaP 1t d1lwri egneirdcthbar fering therew th
in terns of the height. By producing the cover holder 130 by form ng

non- magnetperpandicul apy toeshe din@agdon iaf imagpoetiol Eluy Flovi da tthe
cover holder_130,with posi.tioni.n ns _and a fixing neans_f.or the stator
Ceasi 1y, BrTreternashs Rkl sheu TR et 6Re S P - eRemern 11
to the cowwsatiphflesrlBRceaskby. cAGQEr @Gireg Adrmd® ¢ esespeexatpl e, the cover

hol der 130 is produced by form ng of non-magnetic material by means of
press, th&IPVeFiRoPate g9§6haé§iﬁ@ Foth&hs AT VRFRoTEPtHRUPHE rotary
not or and j S . PQSLELonl i 5 POSi4y Qni N t qr; in
t he - SIHH%%52? %%?gégglgé% ?hgggpg%%iqﬁg%%fﬁg'pdt%?%h %SQQﬁgﬁhﬁiaﬁing

t he back yickeplaced oon2tBecshdecfandngaghet ircatdy gfspeet cogneaghati ¢ pol e
teeth and the rotor Iogéenigg gto 5§r EPrtLon 135, Thus, it is_possible to
i ncor por atSFA FRF s$AFBr29 PRAt FBScoHRER ROFFHPNS30-%t2 ¥R gheBFeci SP8n and fi x

the stat Orcélnrﬁék_?‘EPﬁ? 888tby- cAgdit hBNalY qiidpdse oS b £x£@ PheygRt the
rotor 3 from bel ng Toosed by neans of the cover hol der 130. Exanple 16

Then, the motdey nesdn heesidgng-t oFtikdngi xifeditch exanpteingl stbgodescri bed

with reference to.Fjgs 8 . JFlLg. .38.is a pl Vi ew the.rgtary notor
in mhich|%ﬂ§é%ﬁ£@htgcggérmﬁgaﬁgrrgféni§9§ilé%é§;l§ﬁ%ﬁpgar?gdaﬁyenlarged
vi ew of therssteingntie oftaborr 6LaLyignpior pesmiddd dn oth&88molleiheesahary

notor, the cover holder 230 in which the stator 1 js fixed has_ several

wi ndows WHRHS T o PB $EETRABPEFCPEUEZRIOT Hd SrelghER i ¢ PPeCPEEth 15 and
the rotor Jmgnelad So0m8R0VEs 1BUS cehlporp 0351l & L0 Gpseevae! BRe0aP O
between the tip 15a and the rotor nagnét 4 by "'neans of a video canmera or
the |ike. dnreecetngtstdyodevereoplkigandagesax drtwe mlapad op thetiedeo
canera or the |ike and observing.the result of the devel oped inmages, an
operator ARt EIRR SEaP ol IRoPE: BRI bUUIE (TS ECREE FOB FhAows
238 s0 as dehreshiedd Zeot BRegaBndgt. Thus, it is possible to dispose the
stator portion 100 at high precision with respect to the rotor 3. Exanple

17 The rotary notor according to the seventeenth exanple will be descri bed
wth Example 6

The production method of other rotary motor will be
described with reference to Figs. 8, 9. First, 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



reference to Figs. 40, 41. Fig. 40 is a plan view of the rotary notor in
whi ch part of the cover holder 230 is cut away. Fig. 41 is a sectional view
of the major parts of the rotary notor shown in Fig. 40. Reference nuneral
239 designates a coil term nating portion provided on the cover hol der 230
and tying portions 239a corresponding to the nunber of phases of the rotary
notor are provided at the tips of the coil termnating portions. The
terminal 2t of the coil 2 is tied up to~#h& tying portion 239a. In this
manner, the termnal 2t of the ¢coil 2 is not an obstacle.r when the stator

portion 100a%ne&ifel Rale ABaethohal BP, W tarthiigi #5St RENEY NHEYSo Mt IR ©39a
in parall el h i he . it t 1 h t 4Gy pol e
teeth 15, |ct"{t|0csﬁ-[{;%gtsl:P Icg{-?%\g%\nbﬁca— ?ﬁ?{r%gﬁg Blf)}}étaﬁ?anZ QEBWBt Eogﬁg%ﬁerﬁr\n{) nal

2t of the ed Itie ustmgethingaseanbrdicogenachiie ast tdedwhadrhy bdolkze for

w nding the stacked stator core la. Further, b roviding the cail .
Lerm nat i nGortiTIRS IR Bt tHE SanEhPerss it RINS shbstY ale2BSaStsRodid n

Fig. 41, sohdRidd®boftidesi®sntaghingt 18k hRdi0iin ommendeonsbba Byi ng
portion 239a to the substrate 6 is facilitated thereby naking it easy to
aut onat e t Iseaswimler i The pivtegsally nhédednweEigurd, isinbieed2¥7¢ dbesi gnat es
an insulatin% I%yer f or insulating tgg substrate 6 frgmthe coil 2 and
nuneral 27FY¥ESTGR & RDIMRITS AT (BERPPEER QFovde use the cover hol der
230 is provided with the term nating portion 239 of the coil 2, the coil
termnal 2t is not an obstacle when the stator portion including the cover
hol der 230Exemplentl ed. Additionally, soldering work of the coil termnal 2t
is sinplified. FiomRdrg mdiorit8orddigtorthéBdvehthakampti Nng to the eighteenth
exanple wll be described with reference to Figs. 42, 43. Fig. 42 is a

di sassenbl yilbee daserdbadwitly rafeyende tohe maj or parts of the rotary nmotor. Fig.
43 is a pe cti iew t S hol.d : : [ 1Q.,.43, the
stat or hol (%gg%SO l\(?gnp\irll 'segff(:0| evm%ﬁ%?éla %%r?’%&%ﬁ'#ﬁﬁ%ﬁgbg%gnti ally
radial ly, bektiieg rimgvHitH i €e 82ainbi efecofinackeddyercictd veadli ng portions
81 along the inner circunference thereof, and stator insertion portions 83
whi ch are FRESBFRITNES B RA dRPRELIPEATI AVPY Mediian w3 emedEdVENG

W ndi ng poLtl i ngs Li orti.o . i i hdi portion
81l is mungb&mgi}h%%hcterpc%éﬂfag% oéng%%eggﬁgér%gdgg%%&sa S oﬁi%ande%é.:Ggif t he
stacked st at or Thengs dissiare sarsetidred R4t arehersvdided iwiser ttlom joohi ons 83

of the stator holder 80 in.the direction ipdicated by the arrow B fromthe
Ut e o1t CENPSASRIE Ehdt HElr (B EEabILh ERAEE BRRe 0] S S TRETTI bRod by
nmaki ng t hechaclk frake ROrddaddr 248 tOmpeALatk Wokh dHe iGid1anedli g portion
81. Wnding of the coil 2 is perfornmed in the direction indicated by the

arrow H TReISEHG FFrIITH AR’ Ednpbsedudafife &kt S FERERF- 88, the
il 2 d t; . . i ituted
coil 2 andghiie 3Lackest g,ig%%{r%c%smﬁsaaq IS0 U Y O] e OQBLI tut e

by di sposi ﬁg e 1nner circu ence thereo

constructi dispelses] iWigqossi HEptopmni adet jepcoiilt? fagsprdthetoutiee rotor.
.circunference in the inner rotor type rotary notor as well as in the outer
rotor type rotary notor. According to the present exanple, the bl ocked
stator cor &xample8e inserted into the stator holder 80 having the coil

wi ndi ng portions 81 substantially radially progvided, around which the coil
2 is wound fromﬁ‘f% tgﬁf‘&?ryd??teﬁﬁ‘?\é&@ﬂ%&?th?ﬁf@% PHPRlEgnetic pole teeth tips

(stator cor‘,ﬁnq,re%g&gjegrwimwa whi ch act as an obstacle when the coil 2 is
wound are not provided, thereby facilitating wi nding process. Exanple 19
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 tooth. 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 rotary notor according to the nineteenth exanple will be described with
reference to Figs. 43, 44. Fig. 44 is a plan view of the stacked stator
core la. As shown in Fig. 44, the width Wof the magnetic pole tooth 15 of
the stacked stator core la is equal fromthe tip 15a to the root of the
lrack yoke portion 218. Consequently, insertion of the stacked stator cores
la into the stator holder 80 is facilitajgd and further the rotary notor
can be assenbl ed nore easily. Exanple 20 Next, the rotary notor according
Lo the twep:al iy @XAUPd et hg eofigscthbed Mol otale RN {8 FhUfavdng 46.
Fig. 45 is a perspective Vi ew of t he maj or parts of the rotary notor and
Fig. 46 is theplsameyighaod, thieioh] sarepaohsectetiheo sty awdter .wihb shator 1
in which the coils 2 are fgrned on the stacked stator core la is bent at
the thin p&fitbiRPABIS bkl formed to a predeternined shape. After this, the
stator 1 is fixed,onto {6 ol dtagblngi80e¥hbeh the %&1&5@@@?!@%5%09 ng
shape and which i's provided so as to overlap the back yoke portion 218. The
stator 1 amdrewe IdlataEubiected coasinsulatipa Frgaemasyr tSweh 189 and t he
rotor 3 is _disposed qn the inner citcu regge of .the stato ortion 100.
As a resul EPEANEET at' v 1 TH WhTE %ﬁe%gbcgg’gggﬁéx %onr?tnsecot{ed © each ot her
by neans ottaldkddidoiEdtng dOatah 66rssppOrbed pualled aly MhPreei si on
by means of the holding ring 90. _30_ Because the bl ocked stator core |a
is fixed t ShehSHRAW AP I4HE RPPIFATYS pddspbleths ROFGatE NG fARteBre | a

accurately il | 1L.hg.Qf e ' 0
i ncl udi ng Fﬁgjé%rol I n%laé:lérl%é%%é %%?rrgl {;é’éggé%@t ﬁgué:hgt r]i%tn for%ﬁ%ﬁeﬁg
exanpl e preserd sHhestraaring astdeongeceoapogedwathr edpect.i veriyg ockas whi ch
are connected to each other by neans of the t?'n ortions 10, it is

perm ssi bl 8P ﬁﬂﬂf‘%‘”c’dht?%’f‘?ﬁnc‘?’ﬁeﬁh @haE«g?ﬁeé’ﬁ di*hitted bl ocks

9 are MoUNjeded t Agd1ollidighyd NG HFe SHOWDe tileEhT £nd7 colhey @ agdi evi ng
the sane effect as in the aforenenti oned exanpl e. Exanple 22 Next, the

rotary not BRIRECGIRR) e dasieh thwrifguRRceAdAExERPPE ROFIT URMaHSs ¢fd Heauti t h
reference E%t@hignjgn tﬁnﬁe l_cf%os%%&e%r 49118 &s pé‘ﬁ&&rﬂ%ﬂi?g ‘?Ct2'f".e view of the

rotary notor s - or ‘expl al ni ng or and the hol di ng
ring 90 which iThen,fittegGteans. ifRedesenickedunenal sROInddsi gnat.e2HBN a

el ectrode of a spot. wel di ng. machi ne. The sgot_melging machi ne 20l hol ds
vel di ng poFBSdMs AL dRDRTRIISH 4ot FRersiof Fide BRoAR FEPWe FMPTY

portion 91:9f theiolh it #1090 bebuegn §herbWasERABARY Ao i SROLin
wel di ng machi'ne 201, and wel ds the wel ding portion 9a to the wel ding
portion 91mpddedd@radudt 26 ey stutbing thet ibihobdirgonisnd M@ L THee r eason

why the weldin artion 9a is proyiged pot.| he.center of .t.he block 9 but
on the endggo %t ™ ot a+9°1|- s” I(-)e":p’)rfeigecﬁ %hggﬁgaﬁgt %@a%ﬁésr ac lrél“r%} sti% of the
center porywbandfwidie vlnek By wheghsi £ chapasedrofchieha ikatagnaiare pol e
teeth 15 and the back yoke portion 218, the bl ock form ng a magnetic path,
fron1beingwaéﬁéﬂQNER%xFQRP%éﬁ%F%QSFEE?F eoREeldcM WISt SR possible to

' L i rd,t he S,tébagaoelcsﬂxé hec bl i bgr& 4 N0 98- bywenal weldi Ra e st of doto the
olding rin .
J agsure tolerance of winding in ordexr 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
the 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



Exanpl e 23 Al t hough the spot wel ding nachine is used as a neans for fixing
the stator I. to the holding ring 90 in the aforenenti oned exanple, it is
possible to weld the welding portions 9a provided on both ends of the bl ock
9 of the stator 1 to the welding portion 91 of the holding ring 90 by neans
of YAG | aser 202 as shown in Fig. 49. YAG |aser is capable of welding nore
accurately than the spot wel di ng becauseqthe stator 1 is not pressed by the
el ectrode 2D1. Additionally, because YAGlaser is capable of narrow ng the
range which Ve ajt.h t NS rSeS h
dependi ng on @ﬁ%ﬁ%nﬁ%ﬂ%ﬂgy b e?igghgeltagr |lor ati E)Brf%nt? ﬁeé%igo%kxg IS

| ower t hanafiter ithespota veet distgasséembﬂ.d'dng Fdgt.hd 2t wdvtws seomnd and t he
twenty-third exanples,_ the holdi ring 90 is nagnetic material and the
stator cor &4SEany Hietefb PITE 1% £'gtdi ng ring 90 by spot welding or |aser
beam Thus, it is possible to fix the stator core la to the holding ring
90. Exanple 24 ThP rotary notor according to the twenty fourth exanple wll
be descri biexample® reference to Figs. 26 42, 46, 50, 51 and 52. The

magneti c bal an ?%m#g Rl 95, 2 I $odis$ e portion

in which no bl g‘?—{( %0 Tt esl'sltrbaltéor 11s éloie}lg 8 ? st 3‘%&3‘2 a{)% ancer 50
i s a magnefba lowa.d fsaldHdwai nigh rmimer 2)2 eskRti mgeabeglismzimtg ary atd shape
concentric V\nththerotor 3. The_ partion, jn which no bl is prOV|ded|s

di sposed a§hg SEFTENATING @G IRF Hehl oFih REBoFdP gFPechFﬁ‘u@‘l par at us
MoVes. ThetQQe(:%Hn%'&th éf e SRANRLd £ DAY aNCERe SAnM khekBoeXRlsAivIRI
according to Figs. If the stator 1 has the portion |[b in which no
block 9 i SCpmG@Indé?@ralS-f@H-Oermqn g1 5ind nelymecrbefi end for de pihe rotor
magnet 4 of the rator and he or uncon uous the ortion Ib,
so t hat %ﬁF@%ng cBrT r‘}of‘hé'tzr "ot ghtla?hoﬁ%tﬁe r%‘f’o; ger%ﬁ? lpﬁé-%t?dhell c
bal ancer 5@50fse§)@.li%'ft@ﬂlt iflomy tHeC nidfRecis plb5e0s66thnwhia Rkt istadfy: as
shown in Fig. 51 to_make magnetic field continuous, thereby reducing the

rippl es. Fi’-g agseghdns ERe menacRdhtonte uthe ol apfe0Es Fhet war it rragnetl c
bal ancer th hayi t di anet er

of about %%lggnusggegﬁgw%n%gmgﬁrt%et %%lgﬂeﬁtyl £ étﬂgeg%lﬁ{a magneti c
pol e teet hcéﬁnebtteldetst&ttmr stazid: tdwere dtsyf)rsdmgeet!.ng ot the ddker. 3 is

0.25mm Fi 52 shows the nmeasurenent result of the deflectiqon of_ the
rotation V\ﬁ@ﬁat‘ﬁé é'&ﬁpﬁﬁtﬁé’ﬁ/\é‘@rgrt%@%a%?ﬂe?lEe%BPaHEéFLSGISnﬁ’t"H'éi%t or

magnet 4 i ghehargedst¥Rapiiy @sddiied | o641 8¢ 0fot egcﬁ%%eeno%en no
magnetic bal ancer 50 is provided is about 1.3% It is when gb is 0.55mMm

which is abgmietiwweé:hgteamatoftﬂeer,deﬁnecst@ﬁomh@ﬁethet gemgnpiesemitiad zed
when t he ”an‘%h nlgﬁttq.%g_e foﬁ#g}%a%{l ally arc shape is used. The
easesp e

defl ection“of Totation in cones smaller than gt. Thus, it is
preferable to keep the rel ationship of gb> gt. If there is no problem
concer ned \g’th Lhﬁqspace, it is preferable to keep the relationship of gb
> 2 x gt. i bed above, it is possible to mnimze the deflection of
. the rotation  Thdm, tbs/rcmirypnmsbm@cbhiéngmghemr@ bal ancer 50 in the portion

| b. According to t. % @glanple, the portion 1 b in which no block is
di sposed i §* %?%l“ﬂ %@F "3 the stator core, and the magnetic bal ancer
50 nmade of pe gn C t I as to
be al nost g%%%?ﬁ?ﬁelcaév?lﬁ %frhl stcte%{%t o(rjlé?;n51 pi%ﬁeﬂgorg'hbg% IaE‘ x(t%‘\éd‘}r]!%jatl onship
bet ween t hehda g:tmebe:twtee:n ﬁatce.ngagﬁmfacealzancsr f5®ma|dd sthas dtorh@vana t he
gt between of the ectr %eeth an e r tot °oés set to be

et

i,
Ob> gt MBI i GG SIRE COrqk TOR, HERGRB. Por
influence QBﬂd%%lMBﬂdﬁ”1|ﬁh1§5ﬁﬁmb6525lon can be achleved 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



Then, the rotary notor according to the twenty fifth exanple will be
described with reference to Fig. 53. Fig. 53 is a plan view of the rotary
notor in which pant of | the cover holder 230 is cut away. The magnetic

bal ancer 50 di sposed in the portion |b of the stator 1 is fixed by adhesive
t0 the bal ancer nmounting portion 230a of the cover holder 230 so that the
magnetic bal ancer 50 faces the rotor nagget 4 provided on the rotor 3. The
cover holder 230 is provided with a bal ancer pressing portion 230b in order
to preventpbbeigagnedg.c bal ancer 50 fromcontacting the rotor nmagnet 4 even
if the magnetic balancer 50 is peeled. This bal ancer pressing portion 230b
is al so a gui détndf@oSTPLIum iTRAYIR Wagnebprepalesscaf sthe Fatrtiener

hol der 230 net | e ' (o] 0 e _cover
hol der 23011-e%§§t{{?% Sf?s"?‘t %ggrﬁ]%ec’f eéocforai[‘ze %%%%%?néé’ ?y(l%%ﬁ:ahn%eér*an%unti ng
portion 2398, thhe chaleanee QirAs I MxEHwré toto230baand mkaHwp face of the
cover holder. By providing the cover holder 230 with a nounting portion, it

i s possi bl B288CHBEntthen EGeTIMG iTCTRI AR rtB® EASRFY. MOtOL,; ifdtsher, by
provi di ng £8Y8" OO niidlidile £BOREE] SabBhantel foftor! hagmaneti c
bal ancer c%%gﬁegﬁgné:aeg as part of t%lretestat or porrltlaon 100. Th’ous?f%t e
necessity it thadfomrq wifseelsipdradus prodesvamong aspeatihy ebpllratugt argy not or
is elimnated thereby inprqving productivity and facilitating automation of
the. pr odUCHS BT 8o Sls SoPHa HRnd it Fe Taac A B67 FASTi K8 PGOHIE o

hol der 23QnA¢c0t dbNgot-Ralth®nPiazenNbwexanple, it is possible to handle the
magneti ¢ balancer 50 as part of the stator so that the other parts can be
fi xed and handl ed nore easily. By providing the cover holder 230 with a
magnetic bglamseninmounting portion, it is possible to fix the nagnetic

bal ancer to the stator portion easily. Exanple 26 The rotary notor
according to the fsepeymissihlex&rpkensitidtudie Uescstdbdrwashsheier énce to

Fig. 54. Fig. 54.is_a rtial,perspective view of the nountin ortion of

t he _nagnetgl%ba?%n%@_rrg UCRs B oﬁ/ﬁgi"ﬁnpﬁegssﬁfégﬁﬁ?ﬁ%?n_t he&'balgaﬁﬁer hol di ng
portions Igagietpeombdadian kerb 8nds sofduil Hrd@nd lofi xgdthe the hol di ng
ring 90. Hy spot weldi ng the wel ding portion 50a of the nmagnetic bal ancer
50 to the Wetimtey @8l §hagrpseri §achag isuniags et btket 8tRERTt he magnetic
bal ancer : j Ref gignce nuneral 201 designates the

el ect rodesagfér;ah&g}gpt)%% a&@%ﬁk%a%a%sler\{e. Meanwhile, it is possible to spot

wel d the stat @Todseqgtenbdydi parti og M8 gard ildef gy nehich bk a86€ively

si mul t aneously. Exanpl e 27 Al though spot welding is used_as a nmeans for

fixing théSfeyreti tPBaFakesr "3eNLs RE™s (A% MATRHLRePAtBr ERBRDI SRBYS
c~3 _ enbady n@'ﬂé,mh%néﬁieoﬁéh.@ Reb@naled AE vﬁdtmtpeé%ggﬂgs%reﬁet he
C

magneti ¢ bal ancer 50 to the bal ancer hol ding portion y neans of YAG
| aser zozmwﬁihngpgivggy 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 40



According to the twenty-sixth and the twenty-seventh exanples, the nagnetic
bal ancer 50 is welded to the stator core by spot welding or |aser beam
Thus, it is possible to fix the nagnetic balancer 50 to the stator portion
easily. Exanple 28 The rotary notor according to the twenty eighth exanple
wi |l be described with reference to Fig. 56. Fig. 56 is a perspective view
of the mayor parts of the rotary notor. -Rh-this notor, the magnetic

bal ancer 50_is integratedly mounted on the holding ring 90 for holding the
stator 1. Ake3igeagps, the ¥’§S|§‘ro§§idblf\émt§¥ap1ro'§/@d‘ée$h@nﬁ'g@ﬁe?i fagaiegricer 50
wi thout in ' t he arts. e e | e _al it is
preferablec§%g%h?%5'reF§#r§§éﬁ§% Eefﬁiéﬁhﬁﬁgydagégﬁﬁgétﬁéggat%g F%%%r
magnet 4 ansb¥de hbpddéra20D.t he nagnetic pole teeth 15 and the gap gb
between the rotor magnet 4 and the nmagnetic bal ancer 50 is gb>gt as in the
twenty fourth eX@@pfEatagcdr PAGrisechens Stk afpREOTWAERSt A& Bér ti on
b in whic 0..bl L V| I 9qdiRRERLd 1 he r. core,

t he nagnetpgqﬁgﬁaﬁgérggae%%dggggsnzgng??h naf%pF§F§%%€$hgaam§é§%?éﬁtiaIIy
fan shape coamcenial cbwi hbathheofoporssd ias mhowmdeth ihigde Port Rénakkk
integratedly with the holding ring_.90, -Then, by maintaining the
relationsm%%?ﬁﬁﬁﬁena? etSﬁpgabiﬁe w@@ﬁcphéqﬁnﬁﬂﬂqg %ET%BgeFR§OS§ﬁ&kFﬁb
rotor portigwhesd tbe=08R 85 BRbWReAnt Begd.p dPa 2. t hes nBgHSAI enPekig .t eeth
and the rotor portion 3 so as to be gh> gt, it is possible to suppreSs the
defl ecti on 2, tthe stagerceore 2@t 46 raes t5° tHa T it | Rbweal byt RE pbeti on
| b. Additi pt_ i ' tQ_praovid e ic.b r ily

W t hout ing$§%%¥%gét%%éngﬁééégggdngt?g% gﬁ%ﬁgrggpﬁgééﬁstﬁéagggaFggﬁbtor
accordi ng tgprdtiodyendy nEacth BxagRl @ Wsl kdapaiestrobetchev $dmeeheamnage to
Fig. 57. Reference nuneral 20a designates a magnetic bal ancer portion
concentriCQﬁtqﬁ%rﬁ?g%?6+c390%ﬁetﬁﬁgﬁe9§caﬁm?ﬂﬁxﬂuﬁkﬁ¥i%ﬁ EX® eRBRAGST r om

both ends off 15 SEGEQEy CREE0RD PROMEGRE &F Lhe-PoFdd ofndhegi1the; gtator 1.
The magneti c bal ancer portions 20a are Constructed so that they abut each

ot her at tipefarmedtiporhéontade in whdchertthe staghkad statbowaore Eag.

57. As describhed in.the sixteenth ex le, faQr, ex l e, .the stator_ _cores 20
are obtai ned B HFEHT FEChAORDY | BonRIGFFarT i 13 by FEARESHTY pr 588 and
stacked. Afdarl thei£ofbbmad aseotifEMeHeOB thldd BB thot el sdHé 0lacafeeka, the
thin portions 10 of each block 9 are bent to obtain the configuration shown
in Fig. 57.th& & T beerabbdelisasebigriged &a HOFHAREHN ckagprBentt s
possible tq H“%é%%fﬂ%.Stator core with the nagnetic bal ancer portion 20a
as part of the stator Tore, while maintaining ease of w nding when the coil

2 is fornmed. Actorthegrétoth® ghesantnefdgpl &6 wensgirdlarshadt! B L8 whi ch

bl ock i j ded is_di d i t of the stat , th
magnet i ¢ bAIHIL et SEPRXPERHPhG PPBRPDOERCE AT 19 DortTON-Fb BF PFe

stator corg2Ud:s ProViiEedn St05Mhsi RBedSHdBCydie b tHige I BbAbEORagHE L O
(the influence of the portion Ib in which no block is achieved. Then,
joi nting ofé.tROMRRAEINE BRrafRéRrdper shads Bt the bectes cregRe twit h

reference tg g 56 2% HGUGReal Bnl RESPIRJE W Faek OEREC! | ¥RoDLACKS 48 are

not connected by
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

that the rotor magnet 4 faces the tips 15a of the magnetic



means of the thin portions 10 but fixed to the holding ring 90, the nethod
for jointing the nagnetic bal ancer portions 20a is the sane as in the case
in which the respective blocks 9 are connected by nmeans of the thin
portions 10. Wien the nmagnetic bal ancer portions 20a are jointed with each
ofther, first, the magnetic bal ancer portions 20a are brought into contact
with each other and then, the abutnment portion 20b is held between the

el ectrodes 201 of the spot wel ding machi¥e and wel ded t oget her.
Consequently, according to the present exanple, it is possible to weld the
magneti c U%?hﬁc§?e§5rﬂ%OM§§Rk?eﬁﬁﬁ¢%t%ﬁﬁlﬂaﬁtﬁép tREEARE tRERt r engt h of
the statoreerilaRel AL eldl ko fyample 3 ALLNOUAN (e ala Rl oned
exanpl e indicates the case’in whic pot welding is used for jointing

t oget her tiwswhgteki ¢hkalcaider2 [fardm Ottse 20asei 80i.s possible to weld the
abut ment portion 20b of the magnetic bal ancer portion 20a by nmeans of YAG
| aser 202 as shewAepgRripgd sdovBrariie %ﬁa@@t%guﬁhet BE23B&t FertS porti ons
20b of th L LG sbal.a r Vi I e S e isn the
twenty ni ﬁ%g an‘g'r"{l%flr ?%e?&%efagrr%lﬂgg\,dlir}?eﬁt S?%%Sglgb ggtaot?‘%cfsggg\g&t hle'
strength dddothdbnaglpy aher cappmhdlder esP@cproteabst that sprartoirons
aIternateI%/%ias shown in Fig. 60. Exanple 32 Next, the rotary notor

accordi ng tHeet APFPY Second exanple will be described with reference to
Figs. 61 and GRccokrdigg tdtheipsesant exahmpilgeiek statem othidhhe bl ock 9 of the stator 1
used in the rotary notor according to the twelfth exanpl e. Wen

respecti veampnisas S, plusslity plfovihgedlarckshal iveynaespogbsedntinal |y

paral l el to each other,as_s itn Fig. .61, th en b, La_of the
Poonet ¢ (1S Yeudh Kopa82 230 whieh Yk ad "¥hd BB {SctPye Beflbel G 5 g
has the relt ixdsdip 06tbB>tRerdBys indie amiciet tite r&ststadgesfothkhe

magnetic paths formed in the magnetic pole teeth 15b, 15c are different
from each leaafiiomr e {ekneyStptarpREASFerSh, tHrthrer BhesstEdtared by

external f I kpdu i t 4 | By 2
measur ed. p%%ﬂgqﬁa%ﬁgﬁédﬁ u%g \?glv[egzggﬁo ngh??:o??gzg? ggﬂggngb Ve,
respecti valogre tdesikyat tbasabp dacVYhiiVYadisgbites neskserisla o€sthe of

measur enent under the sane copdition as in the twenty fourth enbodi nent,

Ve/ Vb becEME 3o diotrBs. FELFS ARFIEPRAoWRSIRHSS hE ¢ Nt EDT vBPTF AR s
prOpOft'0@@0tdhﬁ”&é'HQn&Pé&esé?SEHEQE%LYi§93ﬁ¥“§ﬁhsiﬁiéuéocon5tan?)- Thus,
torques generated in the respective magnetic pole teeth 15b, 15c differ

f r om each isdemrpor’ike dtih¢ erenasyonottorqee restAnilicrted getruEppres. Then,

t he reIatEpgﬁyip bet ween the wi ndi ng nunber Nc of the coil 2c and the

wi ndi ng nunber” Nb of the coil 2b is set so as to be Nc>Nb and d2>dl is
determ ned so that the resistances of respective coils 2b, 2c are not
differentExggSkq3the di ameter of the coil 2b is dl and the dianeter of the
coil 2c is . AS a result, it is possible to equalize the torques
generated in tmewslmc‘e&hmPlermgwgmd:sma}ebréeeﬁtln 15b, 15c, thereby realizing
arotary notor having snmall torque ripple.

which the blocks 9 are connected to each other by means of
the thin portions 10. As shown in a plan view of Fig. 32
in which part of the cover holder 230 is cut away, it 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



According to the present exanple, in respective block 9 of the bl ocked
stator core, the nunber of wi nding of the coil 2 and the dianmeter of the
coil are increased as the length of the nmagnetic pole teeth 15 in the

| ongi tudi nal direction thereof (magnetic path direction) is y -4'1
increased. Consequently, it is possible to reduce the inbal ance of magnetic
field (rotating magnetic field) anobng regpective magnetic pole teeth 15 of
the block 9, thereby mnimzing torque T %ble. Exanpl e 33 Then, the rotary

not or accoggh the Lhir third exanple will be described with
reference ggnﬁggégm%T?wggfe&%ﬂFﬁe af orenenti oned exanple, the torque ripple

caused froupt e @i ffeyences betpegn gheikengphanlaidd f the pagaeli c pole
teeth ISb, 15c was inproved by providing the coils with different nunbers
of wi ndi ngmotprt Hey pweseEnttlexanpver holdas &B6t hsofamtd aelgnetit poR¥.teeth

15b is W and t i dt h of. the magneti ole tee 15c .is w2 _as shown in
Foo aa (FBE LRG s A T e oas foPRes: RES Hheg HrA gt ShGn
mai nt ai nedj AoFiHQ WekeddeiesiFt anses Partha1¢oi ba1kdiyedlSeid fdLrent from

each other, where the dianeter of the coil 2b is dl and the di aneter of the
coi | 2c isTepaTrEsm@togs howmsin Fide 3% or eh@nfhened ienfdd neld, theis

possi ble t | ze _t t O t I S ti net | ol e
i T R e o R i

ri pple. Actoldedgtboat pergideaseniireedinghape i N TReppobkiteob eak thef a
bl ocked stator core, the width of the magnetic pole teeth 15 and the
di anet er oft@RETcEPFeard ANk it dip i3t Hee%PQE hidf IBRETMEGTEt iRY pol e teeth

15 in the i tudipna I j ( i irectio s ased. As
a result, +€}Q?}§§pg1§§| lLotIogJ tf%cc%ée uce%ﬁér%af%%egg?e%l&nggliacid e cfle
(rotati ng magmedictheebdpakePeriat exbranmg wisipethe vebnageetti csurdlacd eet h

15, thereb inimzing torque ripple. nbodi nent .34 The rotary notor
accor di ng %%flﬂEOYﬁPF OPogﬁFh aﬂﬁﬂQP%é%W ggﬁgér?BEHEﬁFtﬁ yﬁéﬁbﬁﬂ% to
Fig. 64. Alndovgp 188 sRednd rigritid pure wedehngsoint Bengaidt ZiRas been

nodi fied to reduce torque ripple according to the thirty second exanple and
t he thirtythei 2usnens surifleaeh&3Ppecification of the coil 2 differs

et ween L he mENELhEPOkRL! B ke UK AR oL hEr! LbeLeDTAgf g © i nding

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 portions 10 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 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 cover



However, it is possible to cope with torque ripple by setting the wire
wi'ndi ng position on the respective coil 2, at a predeterm ned position
(distance L fromthe tip 15a) fromthe tip 15a of the magnetic pole teeth
15b, I'Sc. In this case, the nunber of w ndings of respective coil 2 is the
same and the dianmeter of the coil 2 is the same. According to the present
exanpl e, torque ripple can be reduced w t hout naking the specification of
wire winding of the coil 2 different bebdeen the respective magnetic pol e
teeth 15b and 15c¢.. Thus, the efficiency of wire wi nding work, does not drop.
Accor di nghPéd?ﬁe%Groeﬁntl%&aﬁﬂp@%‘fl?h*éyw r EURIERE g aﬁoﬁ%‘?%sl%tr:fﬂe coils 2
are made dpff Nt ArfRe e;Le : t natd teeth 15
(magnet i cg%ét Eh%i trcectl on ]irl%l?kr:zejd?ejé%egtgié?ée%fio%t‘ga%f i[tdhdésegr?i()c ed stator
core. As atoppelt parttiicn @A ifide theredtoe Bheuchbahatcelod amgeetic field
(rotating rrggnetic field) generated in the magnetic pole teeth %of t he
bl ock 9, PREFERY 2P00FGeTy NV RET IR BRC ERARPFe™3§ Fite 4 GtUTSF IRA RS
accor di gy @rbfie thNisk fedrnld I £XHP! Ko ht beBQeE%ala%qn\g t4hd &igFence to
Fig. 65. -~9 Fig. 651s a plan view Showi ng the state’in which the coil
2 i s beingoldened3énbyhedldhintatmes st at bt tor pokgibded tion priweritdee| fhidh,
fourteenth, eighteenth, thirty second,.thirty third and.thirty fourth
exanpl es.c%yeﬁogf)?ggﬁi Hg Hnhé %@?ﬁeﬁ?%n%r&ﬁ%??caﬁgl 8 é‘é‘tlﬁlglé‘e(ﬂ‘nst he bl ock
9 substansaaiiy.pasgl uelinko teefe aids asi 6hodnpbsskble €2 Joig Hiezyl e 21
of the wire winding machine 203 is parallel to the magnetic pole teeth 15.
Thus, it 8RApHsxsi Bhe ssatermilt He ddie covwrr aheldeal 280 erstiRd .-magnetic pole
teeth 15 of the %gne bkock t her eb 1im)rovi 1 he efficiency of wire

wi ndi ng. I\/ban‘&%’? ng gt BBFﬁfFWge"?‘Wéet' GPOSEr19'0%s 10 after the coils 2 are
formed, az3olessrpbeducadt by mealdidy erdwih nentast be kapiraakedast ator core
la is formed as shown in Fig. 31. According to the present exanple, because
t he respeREPVRCHEAYReEPYEFoLOTT &deh TFaHY tTRtGY 02ksSO and dnpdrd®s & |y

paral | el ;Sé’#éf@n? Q%ortt%n”%zzj Tod fgnie h%ﬁii%es\;\ﬁﬁé@gkng ERC e are

pl aced para to t he magnetic pole te nthe coils 2 are
formed orcever npghderc2p0l, eat ddtdinip.poitison i for sfprisgbitbet staitiopd iXfy t he

truction of the wi i ndi hi ne. Adgitional by .placing th
monber of ST et b Pe8eBE NS CRARS MER i el h s bR THEBoR of the
megneti c poke, t £8t DsOpoasibngl @ PlidobtHPg the SBgBsL ¢ RY Bilg@eth, it

is possible to forma plurality of the coils at the sane tinme. Further,
because tpre@bsion andt fdxndXzleesidy whevddi ttonalhbgi ngheogeyesan be

simplified,, it i ossible.to rove t eed, of wire w nding and reduce
t he possieih?]rclhéfl %?Bf §5F¥38§§u#’§;5@t° crc]%r%rp%ﬁlfofﬁ%ggéffects make it
possible to inprove the productivity of wire winding on the stator. ,S-p

_ Exanpl e rotary motor according to the thirty sixth exanple will be
descri bedEg\ng[‘%-llg?esf erence to Figs. 66,

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



67. Figs. 66, 67 are plan views of the notor. Assum ng the condition in
whi ch the portion | b in which no block is provided is disposed in the
stator 1 as shown in Fig. 66 and the gap g between the tip 15a of the
magnetic pole teeth 15 and the rotor magnet 4 is constant, unbal anced
nmagnetic attraction acts against the rotor 3 fromthe portion Ib in the
direction toward the spindle shaft 8 (direction X indicated by the arrow).
As a result, friction on the bearing incpﬁding the spindle shaft 8

supporting the rotor 3 increases. Conseq__t ently, the torque | oss of the
rotary not RUprRkiedses ther ébifer BAGCITNF TRE it 1} 67 ehBy COPRERE as

shown in Fi Tepkh 35 nt e icabdy ﬁgl hat ;5he
rel ati onshl‘gl%tgts\geng?hg&gﬁt 6%%\% %% neare&%%e portio fib in which no
bl ock is prmwrdmdrandhéhpogaplga pﬁowm@edtmtdﬂmi(nﬂmmgtEhelﬂeduhsreof is

g2>gl. As a result, the mag netlc flux Bgl on _the side q% g Eortlon | b can
be equi val e?ﬁ??e@ﬁel§aﬁ§t8§mf‘ﬁé rrEQné‘lalké“Bl bhesFR et edt oA BhE3GKposi t e

si de. Thus, Lgafeiéﬂcgganﬁansbh%aé@ AT Uhd edheed Shekshy 133

decreaS|ng:¥orq 0SS. I's reason 1s that unbal anced nagnetic attraction
I S gener at eghiltte i® the ocubatraotecamfemgner off [the icotdre apdandl30.

proportlonal to the square of the magnetic fl ux inthe cording to
the presentSekahpfer thes, pbihei BASEHLPR ﬂﬁléﬁ%ﬂ?%%&%% %g%glﬁgé i's

di sposed '%ﬂ%%dmf@réﬁ@bsﬁﬁéPéoﬁoiﬁ éE@eEB@BeHh%y“HfﬁpﬁhgSt@éaﬁgék
eccentrically toward the portion Ib. As a result, the unbal anced magnetic

attractlonkaeeﬂﬂkﬂ&b@OZl&anthethgaébamenédSmgfaCQ}l33t%é b@%rcﬂgegan

ot ary ot oS AT RGED TR Th 0 PO BTBRER e AaapI i TeD S RESFF RS w t

reference t10 ifd gfi.684 w the @&@é@mana@@edwnbocm@&teaécm wt@zﬁae tBe
mount ed eccentrically toward the side of the portion |Ib in order to_reduce

t he unbal arRastk rﬂ@}?%t@%r@efm%lczl@)narﬁbmvw-de@y waitadfitiy RorRetHRPSgd1l8e the
bl ock 9r prow dgd, 0%1 dd1e: 0P $ 8' d§ 8§.n§ tan0q§4od§g % El?%at' ve to
e i h sved. Accor ding to the present

t he ot her gaps (@, sane e can
exanpl e, whgthdievqol t tivsrddf) nsM:hthbtnehbl etlatoxr [Ir a8 deiked athdposed in

part of the stator core, the gap of the block on the opposite side of the

portion IbRQ?%ﬁﬂ%ﬂ%ﬁxF%st%%ﬂﬁ%Y%ﬂ RPLHeEné 3Qaps ToF° Mt GiPRIPBFBIRE. As a
result, ﬁ%&%@?&%ﬂ b1 Enat ELACEIBR e SR 1P 4kt stheotoad

applled to t earing can e reduced, thereby Suppressing the I ncrease of

shaft | oss.agadarpt et13s am@tm@margunﬁaoe aaaobmlmyanstdﬁaelm$tycetghth

exanpl e w | b%‘d %grlpegsmgﬁgwﬁeigrg Ce 59 F% e 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 position 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 by
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



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 I5b in the center,
in which the length L fromthe tip 15a to the root of the back yoke portion
218 is the shortest of the nagnetic pole teeth 15b, 15c. As explained in
t-he thirty second exanple, if the nagnetic pol e teeth 15b, 15c are provided
substantially parallel to each other, Eg magneti c resi stance of the
magnetic path fornmed in the - S, ~ magrétic poIe teeth 15b, 15c differs,

so that the net resi,st ance of_the ti at . passing e magnetic
pol e t oot chFfé?/"rg g’?ﬁoibg %ﬁes %?&‘ﬁ ?SFM gég ﬁﬁg ré?dfnetl c pole
teeth 15b ey §Vtﬂédbwckh yolkieMRA- tSiasH ki 1@ @@:ﬂxﬁe@aﬁnaoﬁ\ab@tet&mkl%g the
stator cores 20 o fix the stator cores 20. As a result, it is possible to

equal i ze nmﬁmq:tlvesmsgaﬁ@e%m’)otl@e teafifetand peite E@§@Fné0pﬁ@nrlé§pectl ve
teeth 15b, 15c nat t he at or, core ri
caulklng[ﬁﬁQQQﬁl h8“n3§§et|€3&ﬁeaﬁ §1§%§£Eﬁgé ?%I%ﬁgg&ggf
portions &Qﬁaa@@éﬂoﬁtieﬁﬁ tRet &w&gm@u&eﬁoqmtaeetmlgﬁbprberigabn and
deteriorating the nmagnetic characteristic of the nagnetic pole teeth 15b.

ey provi difiige stiee te¥abeynét thepere eaailvv t Addd wrerrthyl kitkgigortions, it
i's possible to efeuaéée?eﬁ_ gn%t Rer?_%lt%tza%c gcmar %D:E/n# #ﬁéggbbﬁaw ngrﬁl Egl e.

Accordlngg%o r es he nagn iC pole

shortestldauﬁﬂe|¢b¢@c h@ngetudaoal direction (magnetic path direction) of
t he magnetic pole teeth 15 in the respective blocks 9 of the bl ocked stator
core, with the trimred caul king portions 20c for |lamnating and fixing the
st at or cor@xan{ﬂ]@lgi fference of magnetic resistance anong the respective
magnetic pole teeth decreases, so that the inbalance of nagnetic field
generat ed anoffi&the #hgne? taTyone toEeBRCOS difg dducee tHek eRFNERNI i zi ng

and e r oraroie WALBE Foskithedo B FehRe kB Yo niver - the following

construct 3en i $16dSCB&Vﬁ$|abbEant batewl S:,f aheshararm foger 7dn #hechearing 7
is provided on the frame 140 of fl exible disk dr|ve unit, the
spi ndl e sR&%T g’%ft}??lec?'ﬁ?ﬁrhglii?reﬁéggg& Wt 3R bedfi%y F° 3fdaPhen t he

stator pohiiQgkdp \}Mr@PréﬁéngeEl&@oﬁt Al Y chen Eé@aﬁ?"rﬁ‘ét@?' g85wR3Qn N a

desired configuration is fixed to the frane
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



t hrough the screw 60 and the screw portion 141. According to this
construction, the bottomface of the cover holder 230 is in contact with
the surface of the screw portion 141 in order to determ ne the positions of
the rotor 3 and the stator 1 along the height thereof. However, it is
preferable to set the bottomface of the |am nated stator core la so as to
be in contact with the nounting face of the frame 140 in order to enhance
the accuracy of positioning. As descri béd—above, the stator 1 is contained
in the cover holder 230 so that the stator 1 can be handled as a unit of

t he statorrPeR¥YoRCE0D. iAswWaichs part iaf heR_YeFehPbdrBurRBd He stwtor 1
on a fra i ng nmpl,k cate fi; ti i | de r e like, so
t hat therrgaro 5s Ifqlgg'bﬁ'lhl glts'n% %(r%%t J%q{agt e{%;é%moégrﬂf% gra!l!#i %gtrte%. %anpl e
40 The rot@iey r®teryaneedd sgoie like Figrt iddh exanptensel huberdas@idped
wth reference to the Figure. Fig. 72 is a front view of the rotary notor.
Thi s not odgSigNBERSE hR eSS LADLErMARFHHHRS MAF BURTFELAGA| eR theusayem

fl oppy di i i . _di rie i i f nce
nuner al 1sh elgclfégfln2%‘&'4(55I %ﬁgtg?(%g,g h%%éc(rigln\% esalt ;cn%reés%%ﬁigﬁaogﬁd%?%ound t he
magneti c prRinbdrerh ghasést bE shat ebthrynuictcd srelegsionntied atr gher, and
nuneral 4 designates a rotor magnet. The stator 1 is constructed so that a
plural ity t9Psf ofhe FpbhehBEMEBRSERE §OXtE ABmectR BSHEBRS éft Ofe thin
por ti 0ns e EAANY 31971 £3PEE! LYCtALALYS EOTRANNN % FOUPI | 84S R
plurality of magnetic pole teeth 15. Fig: 73 is a front view of the

| am nat ed maeone x| aifienatetminahedti o shet coidorZes)s cwistan ubbagache st at or

1 showmn in Fig. .72. Fig 74 is.a_si vi ew t her eof . shown_in Figures,
Lhe shape BER bt RerEipar 145: s Panidnchy AT TR By Heald of
press, thakrdahgilde TH@Pey Dhgt PSreiaher 280k in pahanged 9 S&asRaBeher
different fromthe stator" 1 shown in Fig. 72 with respect to a plurality of
t he st at owiddnpdieersame pintich hast bhatpoft tbes maQnatiich mohmeteethelst at or
conponent s, Reference nuneral .2 signates the .l am ed care if required.
Thirrﬁ magndti ¢SRS A %210 o‘ﬁf%ﬁqnggeb?ﬂbﬁﬂcﬁpﬁgw HTS Vblf&br‘égi ex?ends
strai ght, tasthigall Ix adhethdandilt beushngetok iSamesthalriing ifachifdl ak. A

plurality of the nmagnetic materials 321 or the connecting stator cores are
st acked t §hPoMANHET FAGhiRe £OF eW2DI1Rgf EhenSE At & t3RAT de’FPndtes a

pair of peQthisi,on Ie&ﬂ; n t hd (# [ I 0..Fig. 75
is a fron'lt?gvi ewrgh?\h?% t e&g?gtgg‘igneeﬁglcﬁéf é'ncgﬁrg&fxba%g{ Il(l)?iﬁ'rr%% g?ound

t he magnetthe pame tlestdl 1&s ofhé hsubatrateed esr sh2in Hry.Fiifp. i41a side view
t hereof. Wh the coils 2 are forned, as_shown in Fig. 83, for exanple, the
wire wndPR I&ﬁ_ﬁdﬁi%é’ 0@“?51:?5’8’51’9[{5 af’ praig’let !C(SH'JT a?gi“fﬁ‘“‘l‘%eo’l’a fated core
20 formedtglingy PPrtiiem3fa MbetRE Wub8srake IeNtiIPdHSt {torra Wre

wi ndi ng nozzle or a plurality of wire wi nding nozzles respectively, and a
Wi re or wthegehye \edUimy ai buadsy htonaghematepdihe tssutdening eerdcess.in this

conditiong_t W Wi di ' 03,¢ca { i § ei.ng
restrict egian"%t egagheap%%@?zg&%%gﬁgt gaicgfele%%%%nsgdﬁw@? e%gir'%gf'ﬁg coils 2
can be folageér £c3S iaesilayting that subst¥apes® Hreont ochvé ncoid r2sanaat |y,

qui ckly and at high density. Additionally, when the coils 2 are forned on a
plural it yngfandd 4 Fdestapdhent §94deft is possible to wind wires
continuously wd Rl CLidA Ngobbe, WhEEaLRE! Wadl iR il Do s OBENERL S © L0
secure the crossover wire 25 at the thin portion 10, en the coils 2 are

f ormed onparoplied ivithftihdeterminatdogperarttion, 23haer£byhai aphiilf 2i,ng t he
procedure for connectin ire _between the coils 2. Fig. 77 is_a _front view
showi ng t F&SR Ee’?/m'?%%iigtdéﬁop%daf‘oo Scﬁar%]lzﬁ a“fh%haﬁléewtﬁgﬁai ng the
thin port ipgisilth afd€Tud DG COhES cdvake hoaldmd oo the haranaged core 20.

Fig. 84 shows a process in which the thin portions 10 are being deforned

wi th the ddstidgiianaklng peidezdnanvork iedhdihgy ¢oEl 3uermengl 8% disows the
state in \@]{Hﬁﬂ I}#aeétator 1 having an appropri ate shape has been obtai ned
by bendi ng & T portions 10. As conpared with the stator in which the

| am nat ed cores 20 are independent, this construction does not increase the

nunber of the Earts of the lam nated core 20 and elim nates the necessity
of handli rﬁj‘ |8 parts. Fig. 78 is a front view show ng the | am nated core

20 The rotary motor according to the eighteenth example



of the other shape. Fig. 79 is a side view of the |am nated core 20 shown
in Fig. 78. Different fromthe | am nated core shown in Fig. 73, the

| am nat ed core 20 of the present enbodinment is provided with respective
protrusions which act as a nagnetic path formng portion 314 which is
f-ormed on both sides of the thin portion 10. Fig. 80 shows the state in
which the coils 2 are fornmed on the | am nated core 20 shown in Fig. 78.
Fig. 81 is a side view of the |am natetBcore shown in Fig. 78. Fig. 82
shows the stator 1 which is defornmed to a circul ar shape by - Sb bendi ng
t he thin wilrbd descrledasith refetiegce 77. When the circul ar shaped stator 1 is

f d, ] th.is formed by.th t] i f th ti
path for iFREbaRe | e 474" 1 Sol ot ot Dot HOLF RES B Eh @ THAEBE [P ORESH0 as
shown in &f gth§2ma§y>rt BRMESRACHNE PSEASyOhoRbOLI UFiQNS 4371 d ogated on

both sides of the thin portion 10 as shown in Fi g 77 and the magnetic path
form ng meI$sPAcBive| viared forthsvtstataresheldened8Phi nAsorahiays A0 BE3shown

in Fig. 8 fastening ne ryi_n tion portions.such _as _C-shaped cutsout
portions %b’a gﬁﬁ i%PgﬂFaggﬁfgleés%ﬁ)bc?ngl%%c 8%25?’%“%&5‘?, pls%crgtelv%n%rsfhe

li ke are geoPeiédssnbedantisNWahd eIl eRol Bengt 2oy bortidrd e
substrate or the |like are forned. The fastening nenber insertion portions
are capabtiei@it ¢prnegts pher goiitly winding sPeE¥brorsnpdnarond® tWie tirner

| am nat ed. core i ght n_hoth sid r A netic

mat eri al %lztgé%?g?ﬁéeng?hlé%egﬁg%é, %5b asleénae%g]’gyﬁg%%gﬁ:%'%a §§5 r?r‘g%\r%%o%r ess. The
magnet i ¢ Wit | &tre 32Ardaghbhbdee- |pdderidedf susstgnpoalileonsaddRlly t he
vicinity of the thin portigns 10. Fig. 87 shows the state in which the

r ei nf or cifFPHorRE oFel L0911 PEL NP PREFAhS } he° t HRR BS??F‘BHS Ti®%re renoved

after t h%&ﬁ}ﬂ&a 254 not ralowR) 1218 P ho i Sn PE RCLAULBLIRKES dH fipssibl e

to prevent e thin portions 10 of the I'am nated core 20 from bei ng
def or ned wrilddirefpecin i hhanaedakirngdiglee | &8 nsltadn coneF 29 - 0”42t r eiterent f or

coi ling. | aci ng the magnetic nmaterial 321 .tp pe nched by neans of
press as %Fc?ns BT 8BOF St h& &r&slrﬁﬁﬁﬁ?‘ﬁgl’bEBngg, st%ﬁ‘é:%heets of the
magnet i ¢ jipl&aF¢ fbn CHr BEoHECH3MREE t3ld antd ¥®F YnbD@8ri 8ot he &age of the
integrated type core, thereby reducing the anmount of the material to be

t hr own awdyrasytiemchidycatedsbyFitipe &daoy B sfremvihey ofitefe | ani nated core
20 in which the connectin tor_,cores h of, _press so as to
formthe cilhﬁ%u“b%? ?%%glﬁngs%}é‘%gvﬁ h|en |ag£y£§ %\?&é@%ﬁﬁ%?ﬁ%g vJ\',iat ﬁ%tehe magneti c
mat eri al gosMiehedoby hhakpagt ichie imdioryeie pogti6A Rs8aipadordact
perspective view of the |am nated stator_ core 20 which is deforned to the
shape of "WH& sthf oFoil WeREinghPRTIchan dit i s¥ingingr PfotPe2$aid orifed.
Thi's conglduiet i oy nBKesnbt aReasil Lihdeided fent hife PALLban 50 &gl | v even
if a nurrts)éerll% tﬂ% magnetéi C Er:%téléc?‘lcg] s:L are stacke% inet he | am nated core 20.
The connextator spatbionol 80shewecdmpddad I8 hbe statny podideanB8@1%rmn bot h

i des thereaf .. The fjxi tion 219 b ti de of
2 hole, @Toui AraSfaPll BFoGreth Bt PICHUTS phht RO S eprotAided Bort | on.
Thi s consitd Wedhopifaceli bgt a3 spss itandindigretothe hashgate@ Geiree20.

Addi tionally, the fixing portion 219 is capable of inproving the accuracy
of posi t iGN IREancacthererdt-ed TWoke conpbEeatsPnampkesalit pasgsible

connect i r res.hs i i i t.he tor 1in
whi ch t hrel&f g'sn]lﬂy}l%t Eﬁgcgrgéh'Zg\I\%%emﬁ%t%%%rtE%L%cb@?te?%%\sé’%ldmaf eér31 the coils
are fornethi{dhersepresgpbatriorarsdf nidieoroasswelilsasnint ethehens)er l1otde
stator 1, the protrusions facing each other which acts as the nmagnetic path

formi ng porRS ohP83EYoMOLRE -nei ghbori ng stator conponents 9 of the | am nated

core 20 are fiabedindas the¥rdsint Bxarplaahe blieked saoh ot her and then the
correspondi ng mcagrnlen?i C pé;éh forrrairﬁ% portions are fused and fixed through

both end deces da arei igiserdred fiareo atbagsthéodi hedideon &3 hareih@ythe by
neans of YAQG | aser, .or the l.ike. t he sanme .Fiqure, reference nupgeral 324
desi gnat €5°t eWhBR4RY S&thlé?ﬂs I'—ég s‘é’isggg‘gl_ :}gtyl &Jlacé&ﬁ%n%’tﬂo‘ﬁ %" showi ng
the detailrghnghgniehdeddd@diom 324. wBYnhUSREh the outer

circumference. Thus, the magnetic pole teeth tips (stator

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



S$ and fixing the magnetic path form ng portions 3Z4 in this manner, the
stator conponents 9 of the lamnated core 20 can be fixed nore firmy. That
is, the integrated structure of the lam nated core 20 is stabilized, so
that mounting of the lamnated core 20 onto the substrate through mainly
the magnetic path form ng portions 314 can be made firm and secure. Fig. 92
shows the state in which a plurality of stacked magnetic materials 321 are
wel ded by spot welding a single positi-osn-or a plurality of positions. That
is, the magnetic materials 321 are ni pped by the upper el ectrode 325 and

t he | ower2eigcwoade 3ze ofot heropbdede! dhagebgc fiaad laltengi idiew i hd thgess of
the magnetic materials, pressure is applied to a plurality of stacked
magnet i ¢ PBAPERFElFs 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 rfexaté é9materials 321 are fixed integratedly. In this case, the
strength of spgt lding is larger than in the case of caul king or adhesion
and further, Pﬁ’elr\é\’?%g’é)?%lagc?%"%éloé}t&‘i"‘Pﬁtgerﬁgﬁ“f’f’gﬁ to be spot-wel ded
freely. Riifihe R3critied valowraagtdher nethod for fixing the nmagnetic materials.
As shown in Fig. 93, the protrusions 311 at a single position or a
pluralityt®fFp@Sit fdns48f t Fd st &k elef MR cViBlePfatse3stasirthed by
means of i pped t - ner ec de; ower

el ectr odeé)%%%é%?%ﬁggt Eg't h?%k\r%gl?s%% hqg“r (Latgjf .a.SE%hO%MEIIQi ﬁléi%g %g%é pr eAésur eis
appl i ed tmagrhetitapkrd magnét 16 et athealstB8Medndtatbar gereuraents i s
supplied to tﬂe stacked ma nitic materials 321 in orger to fuse the current
‘passi ng FFYFont IR EBR. TEBndGudR 15 R Trf i TS oP3FKeY P&F iefhet i ¢
-5 ~ mat efjgl S@&J:séé;ﬁeﬁltlgq i AsealRflos fhd- sPackedassahemidorad ew of
the fused portion 327 of the |am nated core 20 according to this nethod.

Fi gs. 96,12 ~imt9gtkaostsetikl haddereBOrdtshothdblitaredgante fngghetd cthe
material s 3t21' As ,{?hown in Fi % 96 sld'ognht dentlﬁgotrudi ng portions 328 are
provi ded "X HJAP OS8R RepPTFETF b Hosi $7OhsYon the surface of the
magnetic material 321. This dent/protruding portion 328 can be forned
easily b)S{E re?s'%(?g. Then, as shown in Fig. 97, a plurality of the magnetic
mat eri al ’%ﬂ’% ai ned by punching by press, the nagnetic materials having
the dent/ protNash NOtRET +beASy3ABtod A @ty dbethet BReh@gakhons
corresponding to the dent/protruding portions 328 are ni pped across the

| am nat ecexaopée R teydesenbwsd witht he upper el ectrode 325 and the | ower

el ectrode. 326 al ong, t he.t hi ckpness .of e |l amnate [ .pressure is
appl i ed 0 tHe: 8 Flét gﬁg&rg%an 6a’ I;H}gqe cfu%r rléntgi §8§§8§%‘:é‘§% Nereto. As a
result, tde denthpictrpdrng par tthensoiXirwarmotocashy Hegtedébys ke | arge
current passing, therethrough and the dent/protrudi ng portions 328 are fused

to each ¥Rt HteYhefstPnBpErt PHTFSBEL d"3hEARFE BPEOT98, T8¢ that a
pl ural | t s @fedher siackRdcARARE! oMl of 1Al6 A2In@acohnkaar akadhud i xed.

Fig. 99 is a view showng the details of the coi ormng portions of the
magnet i ¢ SE 0L eedhe 15ai Ast benfta@thathed Woie portianshild Eoglree fonmest ence

| 329 desi h ' f.th LLof ' [
i cat | 4 S TUTSEERPLBRY. EOP RSz e s S ahB0n CPR ARG OT00, Joor ¢ or al

of the caness bAtbhener Bel dseet irfdhdfod hehieenesi e fMeuSstAIng i3l ypunched
by neans of press are forned so as to be of snmoothly round shape 330. A

pl ural i t yvio1g ssleapAngRét whirht dis arpwkdedtaekad. to PNexlam the Rashble to
wi nd dir L am ed re i i t l.am ; e 20
cover ed %ﬁ)%é(té"gﬁtéggl ?gtga'fi %evm' a%%&%gt QIBS, R:E’tld?quqgnng’iﬁh(rjrdteccg.‘t;ssary to
perform icwded totet that gRaitDOpdieidanidat addcehe 2@toxuch ias | nt egrat ed
nol ding of resin, formatiaon of resin bobbin or fusing of insulating sheet.

Fi gs. 1091isR2SefoRNt hBec Mo TP PERT EBRSc Pds She HATPBRPTF D her
configuragden. Fhesnpguehinc MHELrd@leos2] PHNGRGEHDRHEPANSAES DY egsehave
such cross section in which part or all of the corners are forned with

| ar ge- r adcarsneotiad shapacdl btk spl heandi o thendlsimapoBBons at@e- r adi us
round shapes 331 are fornmed on the outside edges .of two outernost pieces of
st acked ePRcSHRPEL TS sstzgll?l%saﬁ RIgh PrEt SIOHENE IR INE ° 'Flge
directly i re 20 with wire or the |lam nated core covered with
thin coattiqﬁgd%?g]mg\%ht%ﬁ 933.9r e. Additionally, this construction is capabl e of
preventing wire from bei ng daneged by the corners of the magnetic
materials, |ocated on both sides of the |lam nated core. For exanple, if a
round shape larger than half of the sheet thickness of the = magnetic
material is formed on the outer edges of the outernpst two pieces, this
construction can be also applied to thin magnetic materi al s.



Figs. 103, 104 are a partial perspective view and a partial sectional view,
respectively, show ng the |am nated core 20 of another configuration. Fig.
103 shows the state in which insulating thin plates 333 are bonded to the
upper and | ower surfaces of the |lam 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 insulat&Q% thin plates 333 are bonded to

t he upper and -~ i lower surfaces of e |lam nated core 20.

Consequent |y, _this _constryctign kes, it ssihle to wnd.t m nat ed
core 20 with &nefzg"\ﬁet hn%lﬁ Lbée?@%?ﬁﬁgamgu?: ieof‘n1 rlesat#exnsfd oﬁgt{-ﬁ%el am nat ed
core 20, kal@imgiriigeyy atied nol ding of resin, formation of resin bobbin and

fusing of insulating sheet. Fig. 105 is a partial perspective view of still
anot her |RAFAibde dor ©dyl e e tapecPsea lgarGaalr atedty ondteXeRY t her eof .

As shown pn Fig, . the l.am nat ed r o] i film.l| A ri ng sheet
334 whi chk?glggﬁg\%ﬁgg’ﬁea:hbeet nedr?lalf i%?aﬁ?gp%gt%gs%%o Oﬁﬁdﬁ%%y of the
magneti c {fmEdndahg 3Rk pwlchiedy byimgags. of press. The wiring sheet 334 has
wiring pattern 335 which is arranged in the insulating sheet. Fig. 106
shows the coil form ng cross section 329 which contains the wiring sheet
334. By fmampidz2the |am nated core 20 in this manner, it is possible to
connect the termnal wire of the coil 2 to the wiring pattern 335 of the

wi ri ng sheet 3gthough the aforemiestiangskaxample presesffect i ve view of a further

| am nat eqlﬁc re io gnd Firﬁ.B 188 fi S tvarti al sectional viewthereof. As
shown in %apr 8% 2°PHE° &ﬁ 4 EEMEY'E i al substrate 336 is attached to one
side of tdlodlagi waieH apkecdneBtedagheéachnathRerabysnkeansaiof F3e i s of

t he same shape as the magnetic material 321, and insulating thin filmand
conduct i Vi POFFLANRRAR oft tedFpReTRHISHEPLpKECAPBVEOFHER 6n the surface

t her eof . Bﬁ% ! atitern 3354 LB by et gain cgn tive thin
film Fi&f %%%%ggggt%é %gﬁﬁﬁfg%%éé?crossdég%gggng%%EE ighg#%E magneti c
mat er i al mabstedten38hei Rofldimegd rdng 80 t<iposnr faceigl #he kheirediyed core
20. By formng the lamnated core 20 in the aforenentioned manner, it is
possi bl e 3 1oVt ther 8aPPy effeSte @ it the BSORRPENEEOPRE coil 2 to the
magneti c n@terial substrate 336, thereby achieving thin structure |aninated
core 20. ExamB e 41 Figs. 109 - 114 are explanatory views show ng other
method for formng the |amnated core 20. As shown in Fig. 110, the
sheet-likgx¥E@99§ic mat eri al 321 having the teeth 15 arranged symetrically
with respec o0 the axis line L is formed by punching by neans of press.
Then, as showexh, Ftlge t0®aryhaorsghatdaomndingi id 8Re twebdyt secomdposi ti on
(or a plurality. ositions) ip order_to rmthe connecting stator core
as shome’faﬁn&—l?é’.ﬂ?gfiﬁ.esc"r‘hiegw fﬁ%&"%ﬁﬁ%@‘%ﬂ‘tﬁgossi ble to position the burr
portion am!thergglgesnf ishe pagrelilc padsaséativdlvienned dne ketaurechi ng, on
t he overl apping side and then position the drooping side on the outside.
That is, Maten shewpbie Fadpr 46 Fon xR heingf thReSEBILPTT dr ndg YRR ti on
with rou t byAr ing d of t il. r ity
of the nggﬁgﬁﬁ%gnafé§ig s%gg%bb?iiﬁgagﬁﬁﬂé tgﬁaﬁgfat§E¥%%?§§Ea?%ﬂk#éc ed as
shown i n Zlg.dddPghatésr ant kd elcamiods enif car sp2@. whkdiwgyi machiina.s The
permssible to formthe core 20 with only a_si Ieﬁg%grgeti material 321.

» I-n »

Further, SROY% ;w%Je‘?Hgsi“BFElP& B U4 syYatdipg P BFetPc BFAE4%dt h 15
of the negpelden NBLEE! 8k 3RL RURGAIED byndegasaehgPpeetiss bhakd heedges of
t he bent portions contact each other in order to provide both side ends

wi t h rourdnetsnandisgalR becwesmygndie ctyol emberls 05 tthef epat heeldimaat ed
core 20 as shown in.Fig. 114 In this ner, it i.s _passible.to provide the
corners OFP% Jen%rggé'sgggi EFLSS e c%‘lgf +BPnPRG 55 i%(?n % Y% | ani nat ed
core 20 wdXuiRyngoessonsoit R diePutd EQkME ey tAHMENIINGEPYHE ess i s not

| ocated on the corner of the cross section of the coil _63 _
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



formng portion. As a result, it is possible to formthe coil 2 directly on
the surface of the |lam nated core 20 or the |lam nated core coated with thin
film Exanple 42 Fig. 115 is a plan view of the lam nated core 20 for AC
servo notor according to the forty second exanple of the present invention.
This AC servo notor is a small sized, high power brushless notor used for
automati on equi pnent, industrial robot o, the like. Fig. 125 shows a
sectional view of the AC servo notor. In &ig. 125, reference nuneral 1

otor and AAISr % RRLPGRAREE 35 10 TRymack 1#PEHOSRF ELER: ZAPamiTE he

nmagneti c mMylRydiRl £ PHALAG da blagBaRE cObaRheSFricin fvdivg sotéhabratBlaubai ity
of the stator conponents 9 are connected linearly by the thin portions 10,
as shown i weRidjing seatreor exaapeentiyi siferdd 98010 &@r fhgetheseri es of

reinforcin erial_30 o h ripthg [ | O 1 own
in Fig. 116, e rgi%(?o?%%n%g%g%%éi §¥ngeib§g%§é%}réatgl%$ér)%ﬁtEgesggg%rc’%h
conponent s 19.td-ithe IHJ1l&hoynsrangegaopl e in which resin is integratedly

nol ded so as to formthe coil formng portion 322 of the stator conponent
9, the neutral point treatnment portion 338 and the connector portion 339 at
predeterni@§gmﬁﬂﬁi§ions of the am nated core 20. Meanwhile, it is

perm ssible to construct the |am nated core 20 so that the magnetic

materi al s 321 Adthdugh tthe t$pot peelddng 10arbinher hsd uses Aickatednsh the
TNt C TaLS! ISP M Lol I ALPRE KO iy Y e Ao (e
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.
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



-6~ shown in Fig. 92, it is possible to use such a nethod in which a |arge
current is supplied to a position or a plurality of positions of the
stacked magnetic materials 321 with pressure applied to the stacked
magnetic materials 321 in order to fuse the current passing portions of the
magnetic materials 321 by self generated heat. O as shown in Figs. 96 -

98, it is also possible to use such a nethod in which slight
dent/protrudi ng portions 328 are forned at a position or a plurality of

posi tionsc.gn.th rface of.the ic_mmterial 32 unched by_mneans of
press, a Bﬁurlél %t?}‘%c?fn%t & pfuln% %?ﬁ%ﬁ%éf%@ﬁa?&?ﬁ%ﬁ%ﬁ% %% atked, the
dent / pr ot sUHRANIAEIIGN B &HE e tOREeEnbet we e thhe:hedpeitt et r oglee 325 and
the | ower electrode 326 along the thickness thereof and a large current is

suppl i ed RPERipredsumdisgipinediack 2 sfapkeyigegndts difmnasedlas Fig. 118

shows the e.in ich e.coils r i %{Qg jre introduced
fromthe ﬁ?%ggn6§§ﬁgﬁ§%6€§étWé?%u?é %ﬁﬁ%%%ég§g82¥$§%% aéﬂéhomn in Figs.
119 and l1l2gpakatilsi mowiese WTE rapgurocess, of hehel magmextzlce EElfancer os@t ed

around the pagnetic pole tooth 15 and then the sition of the wire nozzle

316 is chdhhddPfi FAPIEIHES ATAHERANT R 29Scorl 201 -t herfe BT &&ia%%t i ng
to obtainthggshare paf-+GYd 10 MI%& res BigcReat by RN 440 124

shows the lamnated core 20 Is att ed to the 1ndex jig 340 during
wi ndi ng. $hgwnl26 §lhigws SOhe meigatetian feld foemsetabgr thel sdmmaedgreted by

bendi ng the lLanjnated core 2 shown_in Fig. 118 through the thin portion
10, Fg. 4527 HBRo SENE et AR 19 Lt SEoPTSORALAHRET P iF by

‘bendi ng agddrthent hbn Rer hars G| gt@hy . ihnthBi $okb@ulbs, Jef@ence
nunmeral 3 designates a rotor. en the lam nated core 20 has been bent

conpl et el otas 3howAhius, Fithe gagnateic brlgnoeri A adgsubistapdiie ot mi ng
portions e.gor rti 9 t ].nated_c O.are.fjt 1.0 each
ot her or %éugh?b%eé% gglg%%g:ehdgg’n b'g{% %{éf@r’ ggsgﬁg%é%gﬁd l?’hgrrl of 5téll ong

t he t hi ckbesmaké mhgnkatcndftied d amm2ithucsus psedeaadyf reddcingrednrs of YAG

| aser or the |ike, thereby fixing together the core portions 9 of the

| ani nat ed*tBPe®8-firmy. Fig. 122 shows the state in which the thin

portions 10 pgogrude LRolRe thRaRe AuAdfeds £88uERI BrPigees skt fgg. 123
shows the state™in which the respective thin portions 10 are thin arc

pi eces 10th@&amagpendcedgdanBeanpl® 4F & gthigemeesarpmentyi eheshtiony t he

| ani nat eca QLG 29 9hoRRALIRHILE MBLO™ 35EOLALNY 58nk"E Ut Hhid dne
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 rotation



is a small sized, high speed rotation, brush provided notor used in

electric fans of cleaners, electric drill and the like. Fig. 134 shows a
side view of an electric fan anong those. In this Figure, reference nunera
designates a stator, nuneral 2 designates a coil, nuneral 3 designates a

rotor and numeral 343 designates a bracket. As shown in Fig. 126, the
magnetic material 321 punched by neans of press includes two stator
conmponents 9, two yoke portions 344 and-¢he thin portions | O which conbine
the stator conponents with the yoke portions, the respective nenbers being
connect ed by ddclpating the seagretiFhkbalanceat 6@ coy 120 ponpbsadldf t he

magnetic material 21 be construct.ed the magnetic material s
having the thi r@%%ﬁjﬁl%}?qﬁépéﬁsgmsetxg@ﬁgedghﬁptoﬁt??rhgghlagneti c materials having
no thin poghiem &» QMK i FdspdSeaAsst peotidled iffopdixisy the | am nated
core 20, it is possi ble to use such a nethod in which, as shown in Fig.
92, a | argetetoreories supblthel nagmepbsi bedangera 5 madd tgf of positions
of the stacked,magneti.c materi,als 321 with.pressure applied thereto _and the
current pa?gﬁﬁé Alds ° t%%ﬁ‘ic’&%@nﬁgbﬁepﬁgeﬁt&% i & %Jz‘iléﬁ% FUsed by

sel f generatedohga! aldodt ddnclserPossibhethe ¥eeosUa) adeiHwdhbAtIBACH,
as shown in Figs. 96 - 98, slight dent/protruding gortlons 328 are provided

on a positibn ofhg pedadlionshéip ftieemstbda gre gor Padeesm tHe magneti c
materi al s nch f_por , ukal |ty of e ef]c
materi al s @%ingﬁﬁghggl%‘c%?gs%? %rne§s?§%k%%t§%dgt héhdgg‘te/ ér otrudi négxll ptc:)??i ons
328 are nipppdlbat wEernhiehe lkpiriodd etdd tilead@5thadrbher] Gnwers adeectt@dee 326
al ong the thickness of the stacked magnetic materials to supply a | arge

‘current thePRESE, ER§reby7 refRiE Nthethg AR tachhPRhoEh&NGoincE 3L g 48 ned
around the th e apj,nated core 20 and Fig. 128
shows t he B?ggggshﬁrfg\%wl?ﬁg% ﬁ‘lé;%% IcHsOltZ{]gorrlé gléi' ng fornmed. According to the
met hod shown in Fig. 128, the wire nozzle 316 for feeding wire are rotated
ar ound tthrtgl_&?:lgtzgc pole teeth 15 and the position of the wire nozzle 316
i s change by féspect to the position of the | am nated core 20.
Consequent |y, Theh$ phesirbiteryo miticr nndderddhystd aheamngethtyedtilfth Fi g.

129 shows the process.in which the stator. 1_js being forned by bending the
thin porti@f?é‘_“ﬁ@wb'fg? H%SCF‘E,{] Wé'f‘é_af%ﬁ%‘f’%toz%'gi ﬁé'whi ch the coils 2 are forned
on the magpgsi 580k BE@HRAN Jidk b 13k SRO¥E | NRothat &nl Rmahirchhadd dhe
thin portions 10 have been bent to formthe stator 1. Wien all theithin
portions 1thareovemt hodderetzSOy i utregway i ¢ PhehmBgneitig pedtarsrer 3@ of

t he neighborin re portion 9 .of the |amnat re,20Q are fit .to each
oiher or 81 EBYsEA SaP bl Bortity LT o LR85 YRR8E 1" Y0 Huitd b end
faces or aashaglieecrd ftaee befl dited amuat EgCcpbet20ni 230EseE tHIgetdwfebdy

means of YAG | aser or the like. As a result, the core portions 9 of the

| ani nat ed 2etéer02dPespi @t dd& Agne i yPalpngrEsSOndaass the diotoF nt o
the ring |} agk f hkn p i .

conpl et el y&%gng%o%ng%ﬁ%éﬁgei %%&ﬁ?% élésleop{(-)s%l’ bl Shtgog;&?")?%?ﬁgﬁ%zé%en@a % Tore
firmy. |nptbirsdedseithnat e lmromes sprasshnghpblreibin 2300 tironscdse tent as
shown in Fig. 132, the rotor 3 is dirigosegi ghen, as shown in FigxmlBB, all
the thin pBFEYBRE FHSaMBIEHIT PIANThe St AP CRIECTHDE (e (FRTPT

portions lfaghetbanevedihleitte/ mddiee€idt BALANEEPERSSRI dddied he By pgket
343. According to this nethod, it Ts easy to w nd
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.



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 |am nated core 20 for small size
transforners. As shown in the Figure, the yoke portion 344 which is part of
the magnetic path of the lam nated core 20 is connected to a substantially
U shaped core 9 through the thin portion 10. After a coil is nounted, the
yoke portion 344 can be bent so as to close the U shaped opening. As a

met hod for fixing the Iam nated core, it4is possible to use a conventional
trimed caul king portion. Further, it is possible to use such a nethod in
whi ch, as shawhdm, Fv@. pOSvi@LiLR§SURE tHvaRPHANL® 23Posithobher a
plurality of positions of the stacked magnetic materials by neans of the
upper el ecfagie B3ixs kakarerr | 2er taecragogd IR dmNedencan| begbasdiednt is
-6a supplied taq fusg the [y ent sing rti of the s .pagneti c
material s 1p§yr%e?§ %%enesrcg?{ecgr h%g?%'lgpi Il}%f'ur ﬁﬁ?r%’ [ hmT' srt‘%gé(glg%?g f’% use
such a net hahd1inhitiscan] Sheavs | paFtgSupdh astamisly g €leat fptatyyudi ng
portions 328 are provided at a position or a plurality of positions on the
surface of MPFETeghet ¥mina ted a‘Fh%Q‘ibjéuhEﬁéﬁ’VB@gpﬁé%célu%t:‘p‘rhﬁél 2RY of the

punched nma . {ga% i :?h?—:?t d protruding portions
328 are ni g%gélg'y t lg{qj?ép%? e e%rr?o%gagég gﬁglat%he ra%{wer el ectrode 326 al ong
the thickness @Geddiusetiankathgrstit i lsabaheerabd tic aipled presths ecawndrt hen

a large current is supplied thereto. As shown in Figs. 136, 137, the coil 2
is formed dwlddi@3peetsrdingissthepaesent exaqPle &'¥ng material, the bobbin is

mount ed ar gae@ﬁﬂ% |0 ind e ér@ﬁm&gtfersazgnc@zf sfmgdy PUE i@;@% 344

is closed by bending the thin portion 10. As a result, as shown In

138, a nagatkitorpasich tfat hehd antihet epacbsec0 bs ffommeed . and tharidied

condition, as shown.in Fig. 90, the nejghborin et i th formng
portions 31476t SAFe Wani ﬁg‘[ é?fdcvc?ré;l% J?i}?% ‘F?Ye?og‘g’ggﬁro?r?gf “ind® then bot h
end faces fgagAe%ikdlbR1MEdAGREH O thereiasked tl akeppdss Husagh | for der
to fix the cores 9 of the |lamnated core 20 firmy. = Substitute Sheet - 21
Apri| 2003theggagreaticsbalang=y I the sstataryPRFTLIOCCEARIIS ng: a base; a
rotor portion nounted to said base; a stator portion having a stator core
formed by | am nated rmagnetic materials, said stator core being provided
with a plurgidniple 26 bl ock portions each having a yoke portion and at |east

one nmagnetic e togth formed in the. yoke, portion, bendahl ortions
arranggd at egg eeﬁ&’%gfryt H@%&k@%‘?’f‘?%’hgtggcghﬁe&’efﬁg B51*8EK’ portions to
each ot her,_ an ks ,of . net i fer ni ortions fornmed on both
si des of r%’%aﬁéog? ?’\?}l;[’%Sﬁsﬁé‘g?‘g_wg‘ér’&eg%t%?‘°e§§g3‘ggiP of said magnetic path
form ng poFifen®4pdicng Rl RPTIWeF Bl AgHELHC Ofatthp &AM H TIhe bl ock
por i ons | BoaRULRPRIz Wrld) AR QI Yo 1B ENS03! BhQr SHA 4h PR &lnd e

bendabl e portions in suc at the magnetic pole tee ace the
rotor portFogurend the |bsalcirsgexs dtb lodindneporaghenisc lgolare gatdvidmtl en st or age

container for. storjin he stator portion deforned in _a circular ape_by
bendi ng t ht OEQn&é‘ﬂse%pfgrﬁ]epr%t.a'fflpT ef+’6?gr §°rrg§(?r he?c%o‘r”(ﬂ rfglrf%é(?ai _n‘?ii,
wherein sakgog! Qeads PR wmm?ogsé%wéheéo%n@@rﬁr@ d&xfd x said

stator core in a predeternm ned portion relative to said rotor portion wth
a gap therbbdencerx, Shitd sthe el aneeni hetdingl pdimtgan Ieasit oke wi ndow

di sposed adiagent 53l 93p HI J5REELL a3ahLIARPIYRGLL Gt afor core
and said r r-portion.

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 simultaneously.

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

magnetic balancer 50 to the stator 1 in the aforementioned



3. The rotary nmotor according to claim1, further conprising a plurality of
tying portions disposed parallel to each other and having the sane interval
spacing as the magnetic pole teeth, said coils being electrically
interconnected to and term nated at said tying portions. Substitute Sheet
-~ 21 April 2003 70 4. The rotary notor according to claiml1l, wherein a
portion of the stator core di sposed about the rotor portion is provided

wi t hout magnetic pole teeth, the notor f£gxther conprising: a nagnetic

bal ancer disposed at the portion of the stator core w thout the nagnetic
pol e teet hembherigiant, gab b hbessebhet he wedrettihe bad bdieg podtibe SQ0r is
greater than a gap gt between a tip of each of the magnetic pole teeth in

t he st at or FfardeamednrtioterlanceThalr fPatPemPdrriREOrP heL P8 BPAHN
wherein th i i [.X i (o]¢ tainer. 6. The
rotary nDt§F égcg%%ﬁﬁg%#gngﬁ%i%?i%fmgg%egﬁgpﬁbﬁkhgﬁ' Tg?gble teeth include
at least a firslcda@ihqneh atsecongntposbxdhs pogedhen hasratyesetv@nench
other in the stator core, the first tooth having a first |length and the
second t ootekamplsadbamageeiip balancaeSQsaygddediortBe i ncl uding a first wire having
a first di agater (0 Mg, gl I, URd theibisbst Heaat.n and,@ seeopd wire
havi ng a second dianeter formng a coil around the second tooth, erein
the first goasgbde it® drieattdre tegne tiec segdbadcdrafdt eio. the Bwatotary not or
according to claim11, wherein the nagnetic pole teeth include at |east a
first tootﬂoﬁg%Pngésﬁ ¥st length and a second tooth having a second |ength
di sposed in parallel to each other in the stator core and a first wre
forming a first wwre winding position and a second wire formng a second

Wi re mﬁndiﬁ&a §¥?40n, wherein said first and second wire w ndi ng positions
on the first apd.s Enﬁgﬂgﬁi th. diffe I; the length
of the nagneti ?HSO?%%{%gt . 8. %h%lgt%%r ?r%t E{‘%E?{%ﬁ@?ﬁgl@g’ claim1i,
wher ei n sakesampleoyill perdesaibeid mathutésencertottg. S6hi ch is concentric with the

stator cor wherei.n the magnetic pole teefh are grouped into blqcks, the
Coath 1 oonthG 3B B Ge PN YL (oF c5En BRAGE BAA SHhraities d
stator corgot8rp’ Awitded WIh thiRPmid€sr | eMbi GgREtREOsk liahduoWdleds said

rotor being placed eccentrically toward said portion in which no block is
provi ded. intgpsaitedly Seaveted zn Amre |hebddng1rdngTRE derampliing the

acoording Lgogkal .1 Aher el gl d 700r POLLEBRLT 06! YIS A dhor uhich i s

concentric at or “core, ‘wherern e nmagnetic are

grouped i nh@ghketlks ballhtidegetdd ArtAA\gt enedrdasLhgbheheg npmbald &Jf t 0 each
other, said stator core provided with a portion having no bl ock, and
wherein a §aps-pB:ithepreserHexpmplsralion 18 pefespllek | ocat ed opposite the portion

SL dt pﬁesg #}ggtg;eggkgaﬁia%&%ﬂf%ééeéﬁreﬁé Lhang? BRRWRRIVeS theespt or
magnet 4 ahd the tip 15a 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 so as to be

gb2gt, it is possible to suppress the deflection of the



10. The rotary notor according to claim1l1l, wherein the rotor portion
includes a rotor which is concentric with the stator core, and wherein the
magneti c pole teeth are grouped into bl ocks, the teeth form ng each bl ock
being parallel to each other and having different |engths, and further
conprising trinmred caul king portions for fixing the stator cores di sposed
on at | east one of nmagnetic pole teeth in the stator core block. 11. A

| ami nated core for a rotary notor, in whith a plurality of sheets of
magnetic material are stacked to formthe nmagnetic path of the rotary

nmot or, conpoitatign adyt utal they dhfbueckepeortt ithes rachipavihg a yoke portion
and at | easgt, Qne magnetic, pole tooth forned in the yoke portion;, bendabl e
portions a?P Qﬁyi%nﬁﬁ nﬂso?o?ﬁéb§8k§°pgﬁﬁ%ﬁ§%cﬁ%%nﬁ%gPegﬁE bl ock
portions t@agacikdt halsi ApdsPahs S+ 0l nARERaL NG R {@iHéAJcRORRIFeRs forned
on both sides of respective bendabl e portions, each pair of said magnetic
path form ng portions being adapted to forma nagnetic path between the

bl ock portion @butnent wi th each other when said | ami nated core is bent

S kn
at said berfdSBPX #ortions in such a manner that the nagnetic pole teeth
face a rotor poextgn tdfe tdetamt anytoot eccotdinghed ahenatwshtpreiachor di ng

to claim 11, further conprjsjng; lurality_of protrusions, at |east one
protrusione&W§B@s€HI%ﬁd%ﬁﬂhakwghSékgﬂFﬁ“H%ﬁd%ﬁle portions, said protrusions

const ruct efle k@ re@RRE Hunfdd AAUD LIASE 1 ¥hePe SahdmBgRgalle Rordd ons r.
Substitute Sheet - 21 April 2003 72" are bent, Said protrusions formng

f ast eni ng pertépn goacEndr imodHtiomshd orofoxi Ag the c@gneatic healabaey
notor. 13. ng.lanin%te .core._accqrdi,ng t% clgi 11, fuyrther coqg%ising:
reinforcinﬁop FPPoRE TEOTEAL FET (P YR P B35t h8SHSTEA Qa?ﬁﬁ i‘ons, said
rei nf or ci ngrgoiie@ndnbeindg geatient exb tor sehe bkaelkrparti onse atiaeetcsai d

bendabl e portions. 14. The | am nated core according to claim 11, wherein
t he pl ural Pa}aBFesheersionsndffetare reanrs tauGtedcsadédat fihay apwup of

sheets and e gr.Qu f _sh e of s3gj LT r sheet s
i ncl udi ng ?lgcr:gt 8?@%& ?c&m&h%l 5¢ uﬁ%}\%e%%dl{}% ggghg(&:}t %@ngﬁo#}%e%fendabl e
portions, theheof 2ai dhaeeodcth grigpp 7. sheet desoeh baidnd.ns extands i etees st 10f

bl ocks that are not connected to each other with bendable portions. 15. The

| ami nat ed cowemple dorasamgle, thecttatpheoras 2predbiaingdne | anmi nat ed magnetic sheets
are el ongabedoahani gt iRbnedllY imfte 0 11 L0LARILNES kRAGHS Yk hatdLends of

the plurality of s magneti ¢ material thal afe adapt to position
the | am nated streked6. Pfedramihmtamiorz axeofdirmgdt onclt@iem lHn fnatdudr

conprising:, a, pair _of protrusiaqns disposed at.qppqesite.ends of {he bendabl e
port1 ons. SHRRRoFPRs: e 11 it dr e nif BRe ceRRo BiRe S AP
arranged twveh€ @bspotadnidjheCtinfapirotier #heunt he Fag.ndHEd gose is
bent, wherein at |east one protrusions has an end face and the protrusions

are fixed ﬂescéhdnmh,eaccmdimghhfm@s@ﬁ&x%@éz 1t37. The | ani nated core
according ﬁgsgkgig]%%’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



wherein the stacked sheets of magnetic material are fused to each other at
at | east one position. 18. The | am nated core according to claim 12,
wherein a plurality of sheets of stacked nagnetic nmaterial are integrally
bound to each other at the protrusions at the bendable portions. 19. The
IYam nat ed core according to claim 11, wherein each sheet of magnetic
material has a first side and a second side, and Substitute Sheet - 21
April 2003 73 wherein a protruding portigg-is provided on the first side
and a corresponding detent is provided on the second side such that the

stacked magneids SBterbatfiar Boerdesed fdraughsi kegpeet tudi Mo 1RAIHG O
the first side of one sheet and the correspondi ng detent of the second side

of an adj acdht Steetethodagast joimgieg dheambgaetishbalenges poeyrasy
bound t oget 20.. The lam nated_core according.to m 11, wherein edges
of at Ieasti}g%e"%htéré? %?mﬁaaﬁefpctﬁ&t &A58 ot ‘Yqﬁle‘:’%tgéﬁeﬁeﬁﬁﬁﬁéh

materials 4{1%1@1@%e2éonfmétéa%9ah%@nf‘sor&f AR ghid berehian® 1b.
wherein the edges of the plurality of sheets of nmgnetic naterial are

r ounded andll'mivetlm fm@grefntwaldalanaﬁa‘ Phetrianiust@t 2he é@gé§e§f wiirkdn
upper nost and ) ets of the stacked net |_ar ger
than of th& (ﬁ VE@‘% Fu Igﬁ?na!t%e %lea%%%%p%éﬁéi g?maff

wher ei n theaﬂoa@wtﬁdt@%@ntm’c ufeshaebichs o dhrae and ehéxepOﬂﬂef asetmant
further conprises insulati ngbé)l ates attached to the first and second faces.
23. The | aPOFRIQR iR b dir i neetveenatthel Blaaimafas cfpr P5i fheasmiot ng

sheet havi el'iav%/e% n&g:rpa’ﬁ] t‘?é?ﬁgg 28 Q:%Lélratorcior?saé é@i’m{:i g sheet bei ng

sandw ched sta d magne erra 24. The

| am nat ed %E&dﬁ%{grtgé &gsgn(gegz{ hig) &ils,pdé/élﬁfeecb'%vetl&‘e | am nat ed core includes

an upper nost sh | ower nost sheet further. conprises a nmagnetic

materi al sF5& MAFSTRTF RPLERFST n@oﬁ’é%?@ﬁn Zpﬁ’r SR h 3 ufarbhest t ached to

one of the; t ¢
00 2 S SRR SIS TSt ool sl emaneiss Bl getakig,

9 AL Y. AH. AY&l . A59. AL. AY[.A3@DA3.A . Al &E. AT . F%)AU9 A& A r. AI A

A{3 A U Aw ﬁg AF. ASS. A@-I@A,S,.ASS%A A
.A9. Al . Al A AAA AAYs.A%As.As. A

_. As. Ar. AYS. AU. AlithédghAbe Afo@ﬁenﬂéneé’??xample 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.

Example 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
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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) is
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Example 33

Then, the rotary motor according to the thirty third
example will be described with reference to Figs. 61,
62. In the aforementioned example, the torque ripple
caused from the difference between the lengths La, Lb of
the magnetic pole teeth 15b, 15c 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 1l5c 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 dl 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 15b,
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.
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Embodiment 34

The rotary motor according to the thirty fourth
example will be described with reference to Fig. 64.

Although the specification of wire winding of the coil 2
has been modified to reduce torque ripple according to the
thirty second example and the thirty third example,

if the specification of the coil 2 differs between the
magnetic pole teeth 15b and 15c, the efficiency of wire
winding work drops.

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. 1In
this case, the number of windings of respective coil 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 15c. 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

torque ripple.

Example 35
The rotary motor according to the thirty fifth

example will be described with reference to Fig. 65.
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Fig. 65 is a plan view showing the state in which the coil
2 is being formed on the laminated stator core la used in
the twelfth, fourteenth, eighteenth, thirty second, thirty
third and thirty fourth examples. By positioning the
respective magnetic pole teeth 15 of the block 9
substantially parallel to each other as shown in Fig. 65,
the nozzle 21 of the wire winding machine 203 is parallel
to the magnetic pole teeth 15. Thué, it is possible to
form the coil 2 on a plurality of the magnetic pole teeth
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, it
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 is possible to
improve the speed of wire winding and reduce the
possibility of fault occurrence. Accordingly, these

effects make it possible to improve the productivity of

wire winding on the stator.
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Example 36

The rotary motor according to the thirty sixth
example will be described with reference to Figs. 66,

67. Figs. 66, 67 are plan views of the motor. Assuming
the condition in which the portion 1b in which no block is
provided is disposed in the stator 1 as shown in Fig. 66
and the gap g between the tip 15a of the magnetic pole
teeth 15 and the rotor magnet 4 is constant, unbalanced
magnetic attraction acts against the rotor 3 from the
portion 1lb in the direction toward the spindle shaft 8
(direction X indicated by the arrow). As a result,
friction on the bearing including the spindle shaft 8
supporting 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
the portion 1b 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 a result, the unbalanced

magnetic attraction is reduced so that the load applied to
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the bearing can be reduced thereby suppressing the increase

of shaft loss.

Example 37
The rotary motor according to the thirty seventh

example will be described with reference to Fig. 63. In
the aforementioned embodiment, the rotor 3 is mounted
eccentrically toward the side of the portion 1b in order to
reduce the unbalanced magnetic attraction. However, by
enlarging the gap gd of the block 9r provided on the
opposite side of the portion 1b by gd relative to the other
gaps g, the same effect can be achieved.

According to the present example, when the portion
l1b 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 1b 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 15a to the root of the back yoke portion 218 is the
shortest of the magnetic pole teeth 15b, 15c. As explained
in the thirty second example, if the magnetic pole teeth

15b, 1l5c are provided substantially parallel to each other,

the magnetic resistance of the magnetic path formed in the
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magnetic pole teeth 15b, 15¢ differs, so that the magnetic
resistance of the magnetic path passing the magnetic pole
tooth having a shorter L is reduced.

In this case, the magnetic pole teeth 15b are provided
with trimmed caulking portions 20c for stacking the stator
cores 20 to fix the stator cores 20. As a result, it is
possible to equalize magnetic resistance of the magnetic
path passing the respective teeth 15b, 15c by laminating
the stator 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 15b
thereby deteriorating the magnetic characteristic of the
magnetic pole teeth 15b. By providing shorter magnetic
pole teeth with trimmed caulking portions, it is possible
to equalize magnetic resistance thereby reducing torgque
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 pole
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
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flexible disk drive unit, the spindle shaft 8 of the rotor
3 is engaged with the bearing 7, and then the stator
portion 100 incorporating the stator 1 in the cover holder
230 in a desired configuration is fixed to the frame 140
through the screw 60 and the screw portion 141. According
to this construction, the bottom face of the cover holder
230 is in contact with the surface of the screw portion 141
in order to determine the positions of the rotor 3 and the
stator 1 along the height thereof. However, it is
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 so
that a plurality of stator components (block) 9 are

connected by means of the thin portions 10. Each
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respective stator component 9 comprises a plurality of

magnetic pole teeth 15.

Fig. 73 is a front view of the laminated core
(laminated connecting stator cores) constituting the stator
1 shown in Fig. 72. Fig. 74 is a side view thereof. As
shown in Figures, the shape of the magnetic material 321
obtained by punching by means of press, that is, the shape
of the stator core, is changed to a shape different from
the stator 1 shown in Fig. 72 with respect to a plurality
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 the other hand, the
shape of the stator 1 is circular. A plurality of the
magnetic materials 321 or the connecting 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
laminated core 20. Fig. 76 is a side view 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
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easily, so that it is possible to wind wires neatly,

quickly and at high density. Additionally, when the coils
2 are formed on a plurality of the stator components 9, it
is possible to wind wires continuously without cutting the
wires between the stator components 9 to secure the
crossover wire 25 at the thin portion 10, when the coils 2
are formed on a plurality of the stator components 9,
thereby simplifying the procedure for connecting wire
between the coils 2.

Fig. 77 is a front view showing the stator 1 which is
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 318.

Fig. 85 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
laminated 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. 80 shows the state in which the coils 2 are formed on
the laminated core 20 shown in Fig. 78. Fig. 81 is a side
view of the laminated core shown in Fig. 78. Fig. B2 shows

the stator 1 which is deformed to a circular shape by

10
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@pOC1oq@y8%é}ﬁing portions 314 located on both sides of the thin
portions 10 as shown in Fig. 82. By the respective pairs
of protrusions 311 located on both sides of the thin
portion 10 as shown in Fig. 77 and the magnetic path
forming portion 314 located on both sides of the thin
portions 10 as shown in Fig. 82, fastening member insertion
portions such as C-shaped cut-out portions 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 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 209 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.
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dxxyoypyq%iyiééutg2§%;%o%§é(%hin1%o¥%ion 10 as shown in Fig. 73 are
combined with the magnetic material in which no thin
portion is formed. Fig. 89 is a partial perspective view
of the laminated stator core 20 which is deformed to the
shape of the stator 1. Here, thin portion missing portion
329 is formed. This construction makes it possible to bend
the thin portion 10 easily even if a number of the magnetic
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. In 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
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and fixing the magnetic path forming portions 314 in this
manner, the stator components 9 of the laminated core 20
can be fixed more firmly. That is, the integrated
structure of the laminated core 20 is stabilized, so that
mounting of the laminated core 20 onto the substrate
through mainly the magnetic path forming portions 314 can
be made firm and secure.

Fig. 92 shows the state in which a plurality of stacked
magnetic materials 321 are welded by spot welding a single
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 positions 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
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materials 321 are fixed integratedly. Fig. 95 is a

schematic view of the fused portion 327 of the laminated
core 20 according to this method.

Figs. 96, 37, 98 show still another method for fixing
the magnetic materials 321. As shown in Fig. 96, slight
dent/protruding portions 328 are provided at a position or
a plurality of positions on the surface of the magnetic
material 321. This dent/protruding portion 328 can be
formed easily by pressing. Then, as shown in Fig. 97, a
plurality of the magnetic materials 321 obtained by
punching by press, the magnetic materials having the
dent/protruding portions 328, are 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 smoothly round shape 330. A plurality of

such magnetic materials are stacked.



10 10! [N @ 10% ()-@'Lgl @109%& ()-@'Lul @10%& ()-@ sl @104 & ()- @y
109 ()-Sh~_@=/ 10 1L' 109 ()-G'109%& ()- " G'10%"& ()- ! G 109%& ()-
G'109& ()- 109%& ()-tuj @10 1109%& ()- 10 10 10 3: 109%& ()-

8109&' ()-*!10%& ()-!qf (10%& ()-}oaS4 1010%g& ()- 10 10

10! Fy" 109%&' () -' 3!\ Fy" 10%& ()-' 3Fy" 10%&' ()-' 3Fy" 10%& ()-' 3q| ~?44 10
10g9' "10%g& ()-SIt9 "10%gg& ()-SO' "10%g& ()- S 109g& ()-m ;

1 1098 () -m 10%g& () - Wi/ 98 10%v& () -y S$T0% & ()- "10% & ()-

T10% & () -1 10% &0 - 1P4E Obss1 MK el dirdOe1y the 1aminatea
core 20 with wire or the laminated core 20 covered with
thin coating film with wire. That is, it is not necessary
to perform insulation treatments on the laminated core 20,
such as integrated molding of resin, formation of resin
bobbin or fusing of insulating sheet.

Figs. 101, 102 show the coil forming portion cross
section 329 of other configuration. The magnetic materials
321 punched by means of press have such cross section in
which part or all of the corners are formed with
large~radius round shape 331 and small-radius round shape
332. Large-radius round shapes 331 are formed on the
outside 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
dameged 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
outermost two pieces, this construction can be also 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 are bonded to the upper and
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Consequently, this construction makes it possible to
wind the laminated core 20 with wire without performing
insulation treatment on the laminated core 20, such
integrated molding of resin, formation of resin bobbin and
fusing of insulating sheet.

Fig. 105 is a partial perspective view of still another
laminated core 20 and Fig. 106 is a partial sectional view
thereof. As shown in Fig. 105, the laminated core contains
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 contains 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
film and conductive thin film made of copper or 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
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wire of the coil 2 to the magnetic material substrate 336,

thereby achieving thin structure laminated core 20.

Example 41
Figs. 109 - 114 are explanatory views showing other
method for forming the laminated core 20. As shown in Fig.
110, the sheet-like magnetic material 321 having the teeth
15 arranged symmetrically with respect to the axis line L
is formed by punching by means of press. Then, as shown 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, a plurality of the magnetic
i 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
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Example 42
Fig. 115 is a plan view of the laminated core 20 for AC

servo motor according to the forty second example of

the present invention. This AC servo motor is a small
sized, high power brushless motor used for automation
equipment, industrial robot or the like. Fig. 125 shows a
sectional view of the AC servo motor. 1In Fig. 125,
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
stator components 9.

Fig. 117 shows an example in which resin is
integratedly molded so as to form the coil forming portion
322 of the stator component 9, the neutral point treatment
portion 338 and the connector 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
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shown in Fig. 92, it is possible to use such a method in
which a large current is supplied to a position or a
plurality of positions of the stacked magnetic materials
321 with pressure applied to the stacked magnetic materials
321 in order to fuse the current passing portions of the
magnetic materials 321 by self generated heat. Or as shown
in Figs. 96 - 98, it is also possible to use such a method
in which slight dent/protruding portions 328 are formed at
a position or a plurality of positions on the surface of
the magnetic material 321 punched by means of press, a
plurality of the punched magnetic materials 321 are
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 materials.
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 coilil 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
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along the thickness of the laminated core 20 is fused and
fixed by means of YAG laser or the like, thereby fixing
together the core portions 9 of the laminated core 2
firmly.
Fig. 122 shows the state in which the thin portions 10
protrude in the shape of arc as the 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
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 the 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
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321 with pressure applied thereto and the current passing
portions of the stacked magnetic materials 321 are fused by
self generated heat. Or it is also possible to use such a
method in which, as shown in Figs. 96 - 98, slight
dent/protruding portions 328 are provided on a position or
a plurality of positions on the surface of the magnetic
materials 321 punched by means of press, a 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 method 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
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faces or a single end face of the laminated core 20 is
fused together by means of YAG laser or the like. As a
result, the core portions 9 of the laminated core 20 are
fixed together firmly.

By pressing the stator 1 into the ring like bracket 343
after all the thin portions 10 are bent completely as shown
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. As 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
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further, it is possible to use such a method in which, as
shown in Figs. 96 - 98, slight dent/protruding portions 328
are provided at a position or a plurality of positions on
the surface of the magnetic material 321 punched by press,
a plurality of the punched magnetic materials 321 are
stacked, the dent/protruding portions 328 are nipped by the
upper electrode 325 and the lower electrode 326 along the
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
lJaminated 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.
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a base;
a rotor portion mounted to saild base;
a stator portion having
a stator core formed by laminated magnetic materials,
said stator core being provided with
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 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 claim 1, wherein said storage
container is constructed and arranged to fix said stator core in a
predetermined portion relative to said 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.
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without magnetic pole teeth, the motor further comprising:

a magnetic balancer disposed at the portion of the stator
core without the magnetic pole teeth,

wherein a gab gb between the magnetic balancer and the rotor
is greater than a gap gt between a tip of each of the magnetic
pole teeth in the stator core and the rotor.
5. The rotary motor according to claim 4,

wherein the magnetic balancer 1is fixed in the storage
container.
6. The rotary motor according to claim 1,

wherein the magnetic pole teeth include at least a first
tooth and a second tooth disposed in parallel to 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 is greater than the
second diameter.
7. The rotary motor 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 motor according to claim 1,

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

wherein the magnetic pole teeth are grouped into blocks, the
teeth forming each block being parallel to each other, said stator
core provided with a portion having no block, and wherein a gap
between the rotor and the block located 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 motor according to claim 1,

wherein the rotor portion includes a rotor which is
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 material are stacked to form the magnetic path
of the rotary motor, comprising:

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 portions 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, said ©protrusions

constructed to connect to each other when said bendable portions
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reinforcing portions being connected to said block portions
adjacent said bendable portions.
14, The laminated core according to claim 11,
wherein the plurality of sheets of magnetic materials
includes a first group of sheets and a second group of sheets,
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 portions.
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 palir 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
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wherein edges of at least one sheet of magnetic material of
the stacked magnetic materials are rounded.
21. The laminated core according to 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 c¢ore according to <c¢laim 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.



